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A Note on Citations

A bibliography is provided towards the end of this book (pp. ?? ff.). In our footnotes, we use the following abbreviations:



BBGA Bernard Bolzano-Gesamtausgabe, ed. E. Winter, J. Berg, F. Kambartel, J. Loužil, E. Morscher, and B. van Rootselaar (Stuttgart-Bad Cannstatt: Frommann-Holzboog, 1969–).

BD Beyträge zu einer begründeteren Darstellung der Mathematik (Prague, 1810). English translation in MW (see below).

EP Selected Writings on Ethics and Politics, tr. P. Rusnock and R. George (Amsterdam: Rodopi, 2007).

GL Größenlehre (manuscript); BBGA, Series 2A, Vols 7–10 (some volumes still to appear). Selections translated in MM-EX, MW (see below).

ML “Von der mathematischen Lehrart” (manuscript, part of GL); BBGA 2A.7, pp. 46–97. English translation in MM-EX (see next entry).

MM-EX On the Mathematical Method and Correspondence with Exner, tr. P. Rusnock and R. George (Amsterdam: Rodopi, 2004).

MW The Mathematical Works of Bernard Bolzano, tr. S. B. Russ (Oxford University Press, 2004).

PdU Paradoxien des Unendlichen (Leipzig, 1851). English translations: Paradoxes of the Infinite by D. A. Steele (London: Routledge & Kegan Paul, 1950) and S. B. Russ (in MW).

PK Ueber die Perfectibilität des Katholicismus, 2 Vols (Leipzig, 1845).

RB Rein analytischer Beweis … (Prague, 1817). English translation in MW.

RW Lehrbuch der Religionswissenschaft (Sulzbach, 1834).

3-D Versuch einer objectiven Begründung von den drei Dimensionen des Raumes (Prague, 1843).

WL Wissenschaftslehre (Sulzbach, 1837). New edn in BBGA, Series 1, Vols 11/1–14/3. English translation by P. Rusnock and R. George: Theory of Science, 4 Vols (Oxford University Press, 2014).



The Bernard Bolzano-Gesamtausgabe (BBGA) is divided into 6 Series:

E: Einleitungsband

1: Schriften

2A: Nachlaß: Schriften

2B: Nachlaß: Wissenschaftliche Tagebücher

3: Briefwechsel

4: Dokumente

The Series are divided into Volumes, and some of the latter are further divided into parts. Accordingly, we give citations of the forms:

w.x/y, p. z

w.x, p. z

where w indicates the Series, x the Volume, y the Part (when applicable), and z the page number. For example:

BBGA 1.6/1, p. 25

refers to Series 1, Volume 6 (part 1), page 25; and

BBGA 1.18, p. 35

to Series 1, Volume 18 (which is not subdivided), page 35.

Generally speaking, we cite original editions (which are often available online), followed by the Gesamtausgabe, and English translation (the last two when available). Here, for example, is a typical reference:

RW, I, §14, no. 7 [BBGA 1.6/1, pp. 77–8; EP, p. 177].

There is one exception to this practice: in the case of the Wissenschaftslehre (WL), we simply cite the section numbers and, where appropriate, the volume and page numbers of the first (1837) edition, e.g., WL, §148 [II.83]. We do this because the pagination of the first edition is given in the margins of both the BBGA edition and the complete English translation.

Finally, for Kant’s works, we usually cite the Academy edition:

Ak Kant’s gesammelte Schriften, herausgegeben von der Königlich Preußischen Akademie der Wissenschaften. Berlin and Leipzig, 1900–.

We also use the standard abbreviations (A, B) to designate the first and second editions of the Critique of Pure Reason.
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Preface


Jan Šebestík and I began work on this book almost two decades ago. I had come to work with him in the mid-1990s after finishing my doctorate, and he invited me to join his seminar, which was then working to translate Bolzano’s work Von der mathematischen Lehrart and his correspondence with Franz Exner. After a year or so of working together, we discussed the possibility of writing a book together on Bolzano’s life and work, and finally resolved to do it. It would be difficult to overstate the breadth and depth of Jan’s knowledge, the fruit of a long life of determined study, and I count it as one of the great fortunes of my life to have worked with him on this book.

As things turned out, it took much longer than either of us had anticipated to reach this point. Soon after we had decided to write this book, I was launched on the sessional lecturers’ circuit, moving repeatedly with my family and teaching a new selection of courses each year while constantly on the lookout for the next contract. Jan, for his part, struggled through two bouts of cancer and other assorted health problems, all the while taking on a multitude of other commitments. This was on top of the intrinsic difficulties involved in trying to take the measure of the many and varied interests of an author as widely-read, far-seeing, and prolific as Bolzano—and my somewhat foolhardy decision to translate substantial parts of Bolzano’s works into English with Rolf George, including the massive Theory of Science.

Over the years, I have worked with a number of other people on various aspects of Bolzano’s thought. Rolf George, to begin with, has been a constant source of knowledge and support since I first went to Waterloo to study with him in the early 1990s. Through his teaching, as well as our discussions and joint work, he has deeply influenced my contributions to this book, not least to the chapter in this volume on Bolzano’s political philosophy, which is based on an article we wrote together. I cannot imagine a better teacher, supervisor, collaborator, or friend.

I also have fond memories of working on Bolzano’s mathematics with the late Angus Kerr-Lawson, on his conception of logical consequence with Mark Burke, on his philosophy of religion with Anna Ezekiel, and on the concept of necessity with Stefan Roski. My deepest thanks go to all of them.

We owe another major debt to Wolfgang Künne, who provided acute and detailed comments on significant parts of this book, and who has generously shared with us a number of his still to be published writings on Bolzano. Stefan Roski, too, read an earlier version of the manuscript and provided many valuable comments and suggestions. We would also like to thank two anonymous reviewers for Oxford University Press, whose comments, based upon a thorough and careful reading of our text, have helped us greatly, along with Peter Momtchiloff, who has been an ideal editor.

This book would not have been possible if not for the well-advanced critical edition of Bolzano’s works (Bernard Bolzano-Gesamtausgabe), the fruit of many decades of hard work and exemplary dedication on the part of its editors: Jan Berg, Friedrich Kambartel, Jaromír Loužil, Edgar Morscher, Bob van Rootselaar, and Eduard Winter. Like all those who study Bolzano, we mourn the recent passing of Jan Berg.

Finally, my family has been remarkably patient with me while I pursued these massive projects. To Elizabeth, Sophie, and Harry, I here express my gratitude and my love.

Paul Rusnock, Ottawa, February 2018
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Mid-Nineteenth Century Prague; from A Handbook for Travellers in Southern Germany (7th edn, London: John Murray, 1857). Image courtesy of the McGill University Library.
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	Year
	Bolzano’s Life and Works
	Arts and Letters



	1776
	 
	Smith, Wealth of Nations



	1779
	 
	Hume, Dialogues on Natural Religion (posth.)



	1780
	 
	 



	1781
	Born 5 October in Prague
	Kant, Critique of Pure Reason; Rousseau, Confessions



	1787–1788
	 
	Goethe, Iphigenie auf Tauris; Schiller, Don Carlos; Mozart, Don Giovanni, Symphonies nos. 39–41



	1789
	 
	Bentham, Introduction to the Principles of Morals and Legislation; Blake, Songs of Innocence; Gibbon, Decline and Fall of the Roman Empire



	1790
	 
	Burke, Reflections on the Revolution in France



	1792
	 
	Dobrovský, History of Czech Language and Literature; Wollstonecroft, Vindication of the Rights of Women



	1793
	 
	David, Death of Marat



	1794–1795
	 
	Blake, Songs of Experience; Condorcet, Esquisse d’un tableau historique des progrès de l’esprit humain; Paine, The Age of Reason













	Science and Technology
	Historical Events



	 
	Thirteen Colonies issue Declaration of Independence



	 
	Joseph II becomes ruler of Habsburg lands



	Watt patents steam engine; Herschel, discovery of Uranus
	Joseph II Issues Patent of Tolerance, expands freedom of press in Austria



	 
	US Constitution ratified



	Lavoisier, Traité elémentaire de chimie
	French Revolution; Washington elected President of USA



	Bohemian Royal Society of Sciences founded
	Joseph II dies; Leopold II becomes ruler of Habsburg lands



	 
	Leopold II dies; succeeded by Francis



	Whitney invents cotton gin
	Louis XVI executed; Reign of Terror begins



	Lavoisier executed; École Polytechnique founded; Metric system adopted in France
	 













	Year
	Bolzano’s Life and Works
	Arts and Letters



	1796–1799
	Student at Charles University
	Goethe, Wilhelm Meister (1796); Coleridge, Kubla Khan; Coleridge and Wordsworth, Lyrical Ballads; Haydn, The Creation



	1799–1800
	Advanced studies in Mathematics
	 



	1800–1804
	Studies Theology at Charles University; Considerations on some Objects of Elementary Geometry (1804)
	Schelling, System of Transcendental Idealism; Paley, Natural Theology



	1804
	 
	Fichte, Theory of Science



	1805
	Ordained priest, doctorate conferred, provisionally appointed to Chair of the Science of Religion at Charles University
	Beethoven, Eroica Symphony



	1806–1807
	University appointment confirmed (1806)
	 



	1808
	 
	Goethe, Faust, Part 1



	1809
	 
	Goethe, Elective Affinities



	1810
	Contributions to a more Well-Grounded Presentation of Mathematics, 1
	Fichte, Addresses to the German Nation



	1812
	In a notebook, records intention to write a “New Logic”
	 



	1813
	Erbauungsreden für Akademiker, a volume of exhortations
	Austen, Pride and Prejudice; Herbart, Introductory Treatise of Philosophy













	Science and Technology
	Historical Events



	Jenner, vaccination for smallpox; Lagrange, Théorie des fonctions analytiques; Malthus, Essay on the Principle of Population; Rosetta Stone discovered
	 



	Gauss proves Fundamental Theorem of Algebra; Laplace, Traité de mécanique céleste
	Napoleon becomes First Consul (1800)



	Volta constructs chemical battery; first census in France, Britain
	Louisiana Purchase; Napoleonic Wars begin (1803)



	Lewis and Clark begin their expedition
	Francis II, Holy Roman Emperor, crowned Francis I of Austria; Napoleon crowned Emperor of the French



	 
	French troops occupy Vienna; Napoleon victorious at Austerlitz; Peace of Pressburg



	Prague Polytechnical Institute, Geological Society of London founded
	Holy Roman Empire officially dissolved



	Dalton, A New System of Chemical Philosophy
	 



	Lamarck, Philosophie zoologique
	Napoleon annexes Papal States, Pope Pius VII taken prisoner; Metternich becomes Foreign Minister of Austria



	 
	Napoleon marries Archduchess Marie Louise of Austria, daughter of Francis



	Cuvier, Recherches sur les ossements fossiles de quadrupèdes
	Napoleon’s Russian campaign; USA declares war on Britain
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	Bolzano’s Life and Works
	Arts and Letters



	1814
	 
	Scott, Waverley; Ingrès, La grande odalisque; Goya, The Third of May, 1808 in Madrid



	1815
	Elected member of Bohemian Royal Society
	Schubert, Erlkönig



	1816
	Binomial Theorem
	Rossini, Barber of Seville



	1817–1818
	Purely Analytic Proof; Three Problems
	Hegel, Encyclopedia; Ricardo, Principles of Political Economy and Taxation



	1819
	On 24 December, Kaiser Francis orders Bolzano’s dismissal
	Schopenhauer, The World as Will and Idea



	1820
	Begins work on Theory of Science
	Keats, “Ode to a Nightingale,” “Ode on a Grecian Urn”



	1821–1825
	Bolzano’s ecclesiastical “trial”; meets Anna Hoffmann (1823)
	Constable, The Hay Wain; De Quincey, Confessions of an English Opium Eater (1821)



	1823–1830
	Summers in Těchobuz with the Hoffmanns
	Beethoven, Ninth Symphony (1824); Kollár, Slávy dcera (1824); Fennimore Cooper, The Last of the Mohicans (1826)



	1827
	Athanasia
	Heine, Buch der Lieder; Schubert, Die Winterreise



	1828
	Erbauungsreden placed on Index
	Turner, Chichester Canal



	1830
	Completes manuscript of Theory of Science
	Comte, Cours de philosophie positive (6 Vols, 1830–42); Stendahl, Le rouge et le noir
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	Historical Events



	 
	Napoleon defeated in Battle of the Nations at Leipzig



	 
	Allies invade France, Napoleon abdicates; Congress of Vienna begins; Pius VII returns to Rome, reinstates Inquisition; British troops set fire to White House



	 
	Napoleon returns, is defeated at Waterloo; Mount Tambora erupts, leading to “year without a summer” in 1816



	Cuvier, La règne animal; first successful blood transfusion
	Wartburgfest



	 
	Kotzebue assassinated; Carlsbad decrees; Peterloo massacre



	Oersted discovers electromagnetism
	Missouri Compromise



	Fourier, Théorie analytique de la chaleur; Poncelet, Traité des propriétés projectives des figures (1822)
	 



	Abel proves that the general quintic is not solvable in terms of radicals; Bolyai and Lobachevsky, Non-Euclidean Geometry
	 



	Ohm’s Law discovered
	 



	Railway between České Budjějovice and Linz partially completed—first rail service in Austria (horse-drawn); Woehler synthesizes urea
	 



	Liverpool and Manchester Railway opens; Lyell, Principles of Geology
	July Revolution in France, Belgian Revolution
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	Berlioz, Symphonie fantastique; Delacroix, La liberté guidant le peuple; Hugo, Notre Dame de Paris (1831)



	1831
	O logice published (Czech translation of Etwas über Logik); finishes MS of On the Best State
	Bellini, La Sonnambula, Norma



	1832–1833
	 
	Chopin, Études, op. 12; Mendelssohn, Italian Symphony; Pushkin, Eugene Onegin



	1834
	Treatise of the Science of Religion; Opinions of a Liberal Catholic Theologian on the Relation between Church and State
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	1835
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	1836
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	Treatise of the Science of Religion placed on the Index; Examination of the Philosophy of the late Georg Hermes
	Poe, The Fall of the House of Usher; Lermontov, A Hero of our Time, Stendahl, La Chartreuse de Parme



	1841
	Anna Hoffmann ill, Hoffmanns and Bolzano back in Prague; B. active in Royal Society (1841–8); A Critical Overview of Bolzano’s Theory of Science und Science of Religion
	Cousin, Cours d’histoire de la philosophie moderne; Feuerbach, The Essence of Christianity













	Science and Technology
	Historical Events



	Faraday and Henry discover electromagnetic induction
	 



	 
	Cholera epidemic in Europe; Reform, Slavery Abolition Acts passed in Britain



	 
	German customs union formed



	 
	Francis I of Austria dies; succeeded by Ferdinand I



	Telegraph patented
	Victoria becomes Queen of United Kingdom



	Audubon, Birds of America
	 



	Darwin, Voyage of the Beagle (1839); Agassiz, Études sur les glaciers (1840)
	First Opium War (1839–42); Amistad rebellion
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	Anna Hoffmann dies; Essay of an Objective Grounding of the Theory of the Composition of Forces
	Gogol, Dead Souls



	1843
	On the Concept of the beautiful; Remarks on Doppler; Reply to Exner’s “On Nominalism and Realism”
	Kirkegaard, Either/Or, Fear and Trembling; Mill, A System of Logic



	1845
	On the Perfectibility of Catholicism; Essay of an Objective Grounding of the Theory of the Three-Dimensionality of Space
	Wagner, Tannhäuser



	1847
	On Charity; Proposal for Addressing the Growing Emergency Afflicting a Considerable Number of the Inhabitants of Prague; On Christian Doppler’s latest Accomplishments
	C. Brontë, Jane Eyre; E. Brontë, Wuthering Heights



	1848
	Dies 18 December
	Marx and Engels, Communist Manifesto; Mill, Principles of Political Economy



	1849–1852
	Posthumous publications: On the Classification of the Fine Arts; What is Philosophy?; Erbauungsreden, 4 Vols; Paradoxes of the Infinite; Three Philosophical Essays
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Bernard Bolzano. Lithograph by Josef Kriehuber, 1849, based on an oil painting by Heinrich Holpein, 1839. The caption reads: Šťastným být a jiné blažit—to jest úkol člowěka [To be happy and to make happy—that is our calling.] Image courtesy of the Smithsonian Institution.







Extracts


He above all others has the merit of having scattered the seeds of the beautiful and the sublime in the minds of thousands, and of having cultivated them until they became a tree full of buds that will also provide a thousand beneficial fruits for future generations.

Josef Dobrovský, 1825

Bolzano was one of those rare people for whom the outer man was a perfect imprint of the inner, and whose scientific significance and personal character can hardly be separated.

Robert Zimmermann, 1849

For Bolzano it was impossible to be merely a Slav or a German. Just as he, a born Christian, esteemed the Jews; as he, by choice a Catholic, honoured the non-Catholics; so too, by education a German, he saw in the Slavs only—people.

Michael Josef Fesl, 1849

He was a German but also a whole man […] and this raised him above all racial hatred. In the best sense of that word he was a citizen of the world. From this vantage point he looked upon the relation between the two nationalities of Bohemia much as Goethe did. From this vantage point this man demanded justice for the Czechs as long as 70 years ago with such energy that even now we cannot express it more eloquently. For justice lay at the core of everything he strove for in his political life …. He clearly stated his view about the two peoples that inhabit our country, seeking the ideal solution for them in harmony and concord…. Even today there are occasional individuals who seek to prove that our language and our brains are not suitable for higher learning. It is a bitter burden, but we shall not be provoked…. Therefore in this year 1881 it is all the more desirable that Bolzano’s opinions about the relation between the two peoples of Bohemia be restored…. His example and his writings will always speak to us. Take them to hand and read…. Honour the memory of this man and in him the spirit of humanity, of nobility, of light and peace!

Josef Durdík, 1881

Even though Bolzano wrote and preached in German, the blessing of his words fell above all on our people, and it merely fulfills the duty of gratitude by placing the name of Bernard Bolzano in the ranks of its first benefactors and awakeners.

Marie Červinková-Riegrová, 1881

From his quiet retirement, the inflexible and truthful Bolzano, defended by Dobrovský—everywhere heart and work are needed you find Dobrovský—but suspected by Jungmann, also had a beneficient influence on our patriotic circles. It is important that in his effort, Bolzano, too, was directed towards humanist aims.

Tomáš Garrigue Masaryk, 1895

This man is the chief pseudoprophet of our age.

Denunciation of Bolzano made to Pope Pius VII, 1818

Of the 30,000 students who are said to have crowded, in the times of Charles the Fourth and his successors, the saloons of the renowned university at Prague, but 1000 remain. These are trained according to the pleasure of his Imperial Majesty, as expressed when the professors were admitted into his Imperial presence, in 1825. “I will have my subjects learn all those things that are useful in common life, and likely to keep them attached to our person and to their religion. I don’t want teachers who fill the heads of my students with that nonsense which turns the brains of so many youths in our days.” The only scientific branch allowed a free range is medicine. The others, in 1822, received a warning which will cut off all redundant study during the Emperor’s life. Of all the members of this university, the Professor of Philosophy Bolzano was universally admitted to be one of the very first. Several works which he published, showed him to be a very liberal and eminent thinker. This gentleman was suddenly arrested, his writings seized, himself placed before an ecclesiastical tribunal, at the head of which was the archbishop, to answer the charge of heterodoxy. The poor archbishop, a good, kind-hearted, simple old man, universally beloved, was, one may suppose, not a little puzzled to manage this dogmatical trial, out of whose labyrinth of nonsense the Pope, with all his infallibility, would not have extricated himself: he succeeded, however, in clearing the doctor of the crime of heterodoxy; but all his endeavours, together with those of the nobility, to obtain his re-admission to the philosophical chair, were unsuccessful. “Let me alone,” said the Emperor, when the P——ss L——y interceded on his behalf. “He has dangerous, extravagant principles.” One of his disciples, a director of the theological seminary in Leitmeritz, went a step further, and asserted, as was said, in one of his lectures, that those doctrines, which are incompatible with human reason, cannot be founded on divine precepts. This daring speech resounded in Vienna, and a few weeks afterwards the confessor of his Majesty, M. Frint, arrived with two commissaries from Vienna, arrested the poor director, and carried him under escort to Vienna, where he was imprisoned with the Ligorians. The bishop, under whose eyes this ne plus ultra of infidelity took place, was deprived of his see, and sent into a capuchin monastery. These three examples have proved effectual in curing the spirit of the Bohemian literati, and they are now plodding on according to the manner prescribed.

Karl Postl, a.k.a. Charles Sealsfield, 1828

Husserl …took up the battle against psychologism in epistemology, and the happy formulation of the concept of the validity of truth independent of the movements of empirical consciousness which he found in Bolzano’s formula of a “proposition in itself” was the reason why this otherwise rather insignificant brooder received some momentary attention.

Wilhelm Windelband, 1912

One is surprised in reading the works of Bolzano—philosophical or mathematical, and especially this logic, published in 1837—to find a contemporary, someone so far in advance of the science and philosophy of his time that it seems that he has anticipated some of the most recent directions taken in the past few years in the exact sciences and epistemology. Doubtless this explains why, though unrecognized in his own lifetime, he was so to speak discovered by contemporary mathematicians and philosophers, who devoted many important studies to him, such as Höfler, Twardowski, Husserl, Meinong, Kreibig, Marty, Bergmann, Stumpf and many others.

Anonymous reviewer for the Revue de métaphysique et de morale, 1914

Modern mathematicians would not have fallen into contradictions or confusions …if they had studied Bolzano’s Theory of Science (Sulzbach, 1837). Bolzano, the great adversary of Kant, is the first philosophical mathematician and mathematical philosopher since Leibniz. He is known to mathematicians only for his new foundation of mathematics and his discovery of set theory, but his views on the foundations of geometry and on scientific presentation in general …are at least as significant.

Alwin Korselt, 1903

Leibniz in Bohemia.

Josef Durdík, 1881





Introduction


Bolzano’s life coincides almost exactly with what has been called the Age of Revolutions. Born in 1781, he lived through the revolution from above launched by Joseph II in 1780, the French Revolution, the triumphs and defeats of Napoleon, the conservative reaction embodied in the Metternich System, the beginnings of the Industrial Revolution, the July revolution of 1830, and finally the uprisings of 1848, the last year of his life. It was a time of exaggerations, of great hopes and fears, sudden reversals, and crushing disappointments, a time of vast enthusiasms and general confusion, as unprecedented forces were let loose upon a world almost completely unprepared for them. The world of letters was not spared, as authors strove to make their voices count in an ever more crowded and noisy public forum. Novelty was everywhere sought, overreach and passion common on all sides.

At first glance, Bolzano can easily appear to be out of tune with his age. A Catholic priest and professor of religion in Prague, he worked steadily throughout his life on what must have seemed to his contemporaries pedantic matters of detail, often having to do with fine points of logic and mathematics. In metaphysics, unpersuaded by Kant’s critical turn, he continued to work in the spirit of Leibniz and Wolff. The tone of his philosophical writings is almost invariably measured and respectful, deliberately shunning rhetorical excess. Throughout, he shows deep respect for the work of his predecessors, even when he thinks them profoundly mistaken. Received terminology and teachings are maintained whenever possible, even if this requires him to develop new interpretations. He takes note of, but rarely chooses to follow, the latest trends, inveighs against novelty for its own sake and warns against enthusiasms of all sorts, notably those of contemporary German philosophy. In politics, he thinks violent upheavals more likely to cause harm than to do good. Is this not the portrait of an old-style conservative, someone completely out of touch with the temper of his times?

A closer look, however, reveals a thinker who, while incapable of making much of an impression on many of his German contemporaries, was effecting a quiet revolution in philosophy, pursuing lines of thought whose significance only began to be appreciated long afterwards. Quine recognized Bolzano as having anticipated his definition of logical truth, and Tarski would do the same for his definition of logical consequence. Frege—who never mentions Bolzano—was also anticipated by the Prague philosopher, who presented many decades earlier an anti-psychologistic position in logic, something very like a sense-reference distinction, and a logic of variation based on a very general notion of propositional form. Husserl, who had generously acknowledged Bolzano in his Logical Investigations, felt himself obliged to defend his originality and honesty in the face of charges that many of the key ideas in that work had been taken from Bolzano’s Theory of Science. Historians of mathematics have pointed out that Bolzano, some years before Cauchy, had given rigorous definitions of such key concepts as the sum of an infinite series and the continuity of a function; that many years before Weierstrass, Bolzano had used the Bolzano–Weierstrass theorem to prove key theorems of real analysis, and constructed an everywhere continuous, nowhere differentiable function; and, finally, that Bolzano noticed the property of infinite sets that is the key to Cantor’s theory of transfinite numbers as well as anticipating certain aspects of Cantor’s set theory.

Yet interest in Bolzano’s theoretical work has rarely extended farther than mere curiosity. Where Frege, for instance, has been the subject of many studies, few English-speaking philosophers have felt moved to look into the details of Bolzano’s work. This is more than a pity, since Bolzano did not simply anticipate what others later developed, but has original things to say that are of enduring interest. One of the most remarkable philosophers of the nineteenth century, his works are still very much worth studying today, so solid is their foundation, so meticulous their detail. Quine might have done well, for instance, to have considered what Bolzano had to say about the analytic/synthetic distinction, or about the a priori, Putnam and Kripke to what Bolzano had to contribute to their discussions of indexicals and natural kind terms. Frege himself, as Alwin Korselt pointed out in a none-too-friendly exchange over the foundations of geometry, might have learned a few things about logical consequence from him.

As a political philosopher and public intellectual, Bolzano has from time to time caught the eye of students of Central European history, but here too there has been some difficulty bringing him into focus. Looking back, through one distorting lens or another, Bolzano seemed strangely out of touch with fundamental realities. Czechs sometimes had difficulty fitting Bolzano, whose parents were of Italian and German heritage, into the story of the national rebirth, while the Germans, for their part, were not quite sure whether he should be counted as one of theirs, even though he wrote in their language. Since he wrote a work called On the Best State, he has been portrayed as a utopian, unconcerned with the here and now. Marxists also tended to look upon him as a dreamer, or at best—when he could be brought into line with current orthodoxy—a somewhat misguided precursor. As a leading representative of the Bohemian Enlightenment and a priest, it has often been thought that Bolzano couldn’t possibly be sincere in the latter vocation. But few have taken the time to see whether or not this was really so. Would a utopist, for example, be concerned with measuring inflation, instituting state-supported health care (with a strong emphasis on public health), or managing the complexities of multicultural societies? Yet Bolzano certainly was.

In the English-speaking world, Bolzano is best known for his work in logic and mathematics. There are certainly things of great importance and beauty in these parts of his work. We have already written, each of us, on these matters, and will have more to say about them in this book. But a faithful portrait of Bolzano cannot limit itself to this, for until he was 40 years old, he was only able to pursue these subjects in his spare time. With his considerable gifts in these non-controversial areas, he certainly might have led a distinguished life of speculation as a mathematician or philosopher. Instead he chose quite deliberately to plunge into the turbulent political life of his homeland, applying his formidable intelligence, energy, and determination to the reform of his society and its institutions. It is here that we shall begin.
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Street Scene near St Nicholas Church, Prague. Lithograph by Samuel Prout from 1833, based on his watercolour from c. 1820. Image courtesy of the McGill University library.







Chapter 1

Bolzano’s Life


1. The Historical Context


Though he spent most of his life in Prague, Bolzano cannot really be called a Czech; nor, though his mother tongue was German, a German; nor yet an Austrian, even though his homeland was then part of the Habsburg Empire. He was, rather, a Bohemian, indeed a sort of national philosopher for this now defunct country. If Central Europe remains relatively unfamiliar to the English-speaking world today, how much more so is this true of the Bohemia of yesteryear—which Shakespeare endowed with a coastline—and of its people, of whom, to borrow the words of a famous statesman, we know nothing.1 In order to recount the events of Bolzano’s life, it will therefore be necessary to begin with a few words about his country.

Bohemia should not be confused with the modern Czech Republic, whose ethnic and linguistic homogeneity is a quite recent result of what has come to be called ethnic cleansing (the modern Republic also contains Moravia and a small part of Silesia). From the early Middle Ages until the twentieth century, Bohemia’s population was multi-lingual and multi-ethnic, including significant numbers of Germans and Jews as well as Czechs. This diversity was destroyed in a very short time in the middle of the twentieth century. The Czechoslovak Republic was occupied by the Nazis, who deported and/or murdered large numbers of the Bohemian Jews and, once the war was over, the majority of the German inhabitants were expelled by the Czechoslovak government.

These and other developments in the twentieth century—over the last hundred years, Bohemia has been, by turns, a province of the Austrian Empire, part of an independent Czechoslovakia, a Reichsprotectorat annexed to the Nazi state, very briefly part of an independent Czechoslovakia again, annexed de facto to the Soviet Union, very briefly part of an independent Czechoslovakia once more, and most recently part of the Czech republic—have been by no means untypical of Bohemian history. A rich and productive land, occupying a vitally important strategic position in the middle of Europe, surrounded by powerful and power-hungry neighbours, Bohemia has had an unstable and troubled history for most of its existence.

An independent kingdom during the Middle Ages, Bohemia was for a time at the very centre of European culture and politics. Charles IV, Holy Roman Emperor from 1355 to 1378, made Prague capital of the empire, and founded a university there (1348) on the model of those in Paris and Bologna. Close links were established with the Sorbonne as well as with Oxford, whence Bohemian students brought home the writings and ideas of Wyclif. The magnificence of the Imperial court attracted artists, poets, musicians, and intellectuals from all parts of Europe. Some two centuries later, Prague remained a centre of European learning, and in particular of science. Giordano Bruno spent several months in Prague. Tycho Brahe came there to work as Imperial Astronomer, and in his turn invited Kepler, who inherited the job when Brahe died.

As Bohemia prospered under Charles IV, the Church did as well, attracting a swarm of layabouts and scoundrels, and making Bohemia a paragon of ecclesiastical corruption:

…on the one hand there was simony and the traffic in benefices, from which the Curia derived its financial profit, on the other concubinage and all the grosser forms of immorality. […] The statutes of archbishop Ernest show clearly by their prohibitions what was common practice of the day—the frequenting of taverns and wearing of lay dress and weapons by priests, their refusal to marry, bury, confess or administer the sacraments save in return for money payments, and much else besides. An archidiaconal inspection of the year 1380 revealed that of the thirty-two parish priests of Prague itself, sixteen were living in open scandal; while charges of theft and even highway robbery against the lower clergy were far from uncommon.1

Such widespread and flagrant abuses prompted the growth of a number of reform movements. Jan Milíč of Kroměříž preached the return to a primitive Christianity with its simple, ascetic life and became the founder of the devotio moderna. One of his students, Geert Groot from the Netherlands, put Milíč’s ideas into practice in a community to which Thomas à Kempis, the author of The Imitation of Jesus Christ, later belonged. Jan Hus (?1370–1415), who drew inspiration from the writings of Wyclif, attacked not only the sale of indulgences, the corruption and lust of the clergy, but also the very organization of the medieval church, defending the rights of the civil authorities to intervene in its affairs. Another Czech reformer, Petr Chelčický (?1390–1460) was more profound and more radical. In books written in Czech, he advocated the evangelical doctrine of non-violence, non-resistance to evil, and the refusal to acknowledge any civil authority. Chelčický assembled around him a small community which was the origin of the Unity of Brethren, later called the Czech (or Moravian) Brethren.1

As a major centre for reformist movements, Bohemia was also a prime target for the forces of reaction. Catholic rulers saw in Bohemia a highly attractive opportunity to combat heresy while pursuing their territorial ambitions. Already in the early fifteenth century, the Emperor Sigismund had betrayed Hus at the Council of Constance, reneging on a guarantee of safe conduct and allowing him to be burned at the stake in 1415, an act of bad faith that sparked a conflagration that for twenty years swept through Central Europe.

But the Hussite wars were just the beginning of centuries-long religious and political conflict in Central Europe. The decisive period for the fate of Bohemia came early in the seventeenth century, when its Protestant leaders were drawn unprepared into a position of open rebellion. An uneasy religious peace had been established on the basis of a pledge of tolerance on the part of the emperor. But this pledge was repeatedly and provocatively violated: churches under construction by Protestants, for instance, were knocked down, and the builders imprisoned. Angered by such abuses, a group of Czech and German Protestant nobles, who had gathered at the Castle in Prague in 1618, hurled three of the emperor’s men out of a high window. They survived this terrific fall, we are told, thanks to the cushion provided by large quantities of garbage and human waste piled up under the castle windows. On this somewhat comical note began the Thirty Years War, which was to lay waste to so much of Central Europe, and especially Bohemia.

The Protestant nobles expelled the Jesuits from Bohemia, deposed its Habsburg king, declared the position no longer hereditary but elective, and chose their own king. Unfortunately, their new king, Frederick V of the Palatinate, was not a good choice for this country badly in need of military and political leadership. He neither drew allies to the cause of the Bohemian Protestants, nor did he materially improve the preparedness of his armies. In 1620, after the Bohemians lost a relatively short battle (at which Descartes was present) outside of Prague at White Mountain, Frederick and his court turned tail and ran, fleeing the country with as much property as they could carry. Thus abandoned to the occupying forces of the emperor, Bohemia was swallowed whole by the Habsburg whale.

War, however, would continue for many years, as Bohemia became a battleground for the European powers. Death, disease, hunger, rape, murder, torture, destruction of property, and the rest left the country in ruins. The population of Bohemia decreased by at least a fourth. Many villages and towns were simply obliterated, while others were severely damaged. Along with the military came attempts at spiritual conquest. As a heretic-infested country, Bohemia was to bear the full force of Habsburg state power, its relative autonomy disappearing for more than three centuries. Twenty-seven leaders of the rebellion were executed (their names are preserved on a desk in the Old City Town Hall tower in Prague and twenty-seven crosses on the ground outside mark the place of execution).1 The vast majority of the leading Protestant families were dispossessed and forced into exile, their estates handed over to foreigners—Austrians, Italians, Spaniards, and others who had done the emperor some service. The loss of the Czech-speaking ruling and educated classes and their replacement by foreigners who never really established close links to the people meant that until well into the nineteenth century, Bohemia never really ceased to be occupied territory.

Even fifty-three years after the Austrian conquest of the Czech lands, the Jesuit Bohuslav Balbín bears witness to the permanent sentiment of hostility against the new rulers:

[I]t seems to them [i.e., the occupiers] that all prepare upheavals and new changes, that the woods and forests, the profound valleys and even the branches and leaves of the trees murmur: rebellion! rebellion! And that …on this soil of mistrust, one should destroy everything, demolish castles, never repair the walls of cities and small towns crumbling with age, treating this people like a future enemy, with violence and force and, if even this does not suffice, with subterfuge, dissimulation, and fraud.2

In religious matters, all faiths save the strictly Catholic were rigorously persecuted. Utraquist priests (those who, in the manner of Hus, had administered communion of both kinds to everyone) were forced to renounce this practice and the associated beliefs or to leave the priesthood. Married priests had to abandon their wives and children. Protestant clergymen were simply driven into exile. The Jesuits were brought back, and to them was assigned the task of winning the hearts and minds of the people. This they attempted by taking over the system of education and by rigorously suppressing anything connected with the Protestant and reformist past.1 Their attempts were only partly successful, as the Protestants did not disappear, but instead went underground, holding their religious services in secret in the forests, a practice that continued until the end of the eighteenth century.

The counterreformation was especially hard on the Czech language and culture, as Josef Dobrovský pointed out in his History of the Czech Language and Literature:

At the end of the Thirty Years War, Bohemia found itself in a situation that was by no means favourable for the Czech language. The scholars and preachers, most of whom were not Catholic, were chased out of the country, and the books that remained from the previous time were carefully sought out and burned, because, in accordance with the 21st rule of the Prague Index [Index Bohemicorum librorum prohibitorum], all Czech books written between 1414 and 1635 reeked of heresy.2

Thus Czech, which had been since the time of Charles IV a language of politics, culture, and science, became, in a matter of very few years, mostly a language of uneducated peasants, which, generally speaking, was learned by the higher orders only well enough to issue the most basic commands.

Another major casualty of the Thirty Years War was the intellectual community of Prague. With most of the Czech intellectuals, among them Comenius (Komenský), forced into exile, the links with the Protestant countries of northern Europe were broken. Czech Protestants educated in German universities were replaced by Italian and Spanish Jesuits. Under their regime, Bohemia was denied all access to the contemporary scientific and cultural developments in other European countries. The intellectual isolation enforced upon Bohemia by the Jesuits was compounded by the devastation caused by decades of war. Princess Elisabeth, the Daughter of Frederick V, explained to Descartes the reasons for the cultural and scientific backwardness of Central Europe after the war: “the people are so poor that nobody engages in studying and thinking except in order to survive.”1 In contrast to Western Europe, where the scientific revolution and the new philosophy laid the foundations of the modern world, Bohemia was preoccupied with the restoration of Catholicism, accompanied by an extraordinary blossoming of architecture, art, and music. Confiscated property, distributed to Austrian, Italian, and Spanish nobles and generals, was used to construct magnificent palaces and castles all over the country. The Gothic city of Prague, which had been only slightly touched by the Renaissance, was remodelled by Baroque architects.

The magnificence of Prague and the estates of the nobility was matched by widespread misery and poverty. The taint of heresy, and the continued suspicion of disloyalty, served as justification for the continuing exploitation of Bohemia and its people. The freedoms of earlier times quickly disappeared, and many of the institutions of serfdom were re-established. And Bohemia served as a milch cow for the empire, a major source of taxes and recruits for its armies.

In 1749 the local government was abolished and Bohemia integrated into a centrally governed state ruled from Vienna. The title ‘Kingdom of Bohemia’ remained, but the country became a simple province of the empire. In 1765, Joseph II was elected Holy Roman Emperor and served as co-regent of the Habsburg dominions with his mother, Maria Theresa.

Agricultural production was poor (during the famine of 1771, according to one estimate, approximately twelve per cent of the population died2 ) and there were a number of rebellions, not only because of hunger and misery, but also in protest against the Robota system, which required peasants to work for their landlords without pay at various times during the year.3 One of the most threatening occurred in 1775, when the rebels formed an army and marched on Prague, pillaging and burning castles and manors as they advanced. The rebellion was defeated, and three of its leaders condemned to death. Apart from these executions, however, the government treated the rebels with leniency and some improvements were enacted, indicating perhaps their acknowledgement that the rebels had a point.

The eighteenth century brought reform of a particularly Austrian kind. Seeing the economic backwardness of the Habsburg dominions and realizing that political and military weakness was the inevitable consequence, the empress Maria Theresa gathered around her a set of very capable councillors, who set into motion a number of fundamental economic and administrative reforms (though she did nothing to lessen the absolutism of the regime, or its suppression of non-Catholic faiths; the state’s anti-Semitism, in particular, was especially pronounced during her reign).1 These reforms, bolder than the similar ones undertaken in other countries at the time, were supplemented by radical political reforms in the decade 1780–90 under Maria Theresa’s son Joseph II: the abolition of serfdom, torture, and many privileges of the nobility, the suppression of “inactive” religious orders and the closure of a great many monasteries, the declaration of limited religious tolerance for Christians,2 some civil rights for the Jews,3 and the freedom of the press, including the right to publish the treasures of ancient Czech literature. For a short time, Austria was in the forefront of European states when it came to political reform.

Joseph II set out to transform the miscellany of peoples of the Habsburg domains, with their differing languages, cultures, religions, and backward economic and political institutions, into a modern unitary, absolutist state unified by the German language, which was to serve as the working language for the whole empire. Ideologically, Joseph’s reforms were inspired by the Enlightenment, though we should be careful to distinguish the Enlightenment as it occurred in Austria and Bohemia from the views of the Encyclopédistes and Voltaire. The kind of Enlightenment fostered by Joseph was a doctrine that did not require a break with the Church, and which aimed at a rational reorganization of society within the framework of an absolutist state. Under Joseph, accordingly, the Church was enlisted to participate in the transformation of society, work for which its centralized organization and educational institutions suited it admirably. In order to train priests fit for such work, he closed the traditional diocesan seminaries in favour of “general seminaries,” under the direct authority of the state. In Bohemia, in particular, the enlightened priest, the educator of the people, was at the centre of social and cultural activity. The Czech national revival, in the late eighteenth and early nineteenth centuries, was largely the work of such enlightened priests. Intellectuals, writers, poets, or simple country clergymen, they fostered the spread of Czech culture, effectively undermining Joseph’s plans for Germanization.

Though undoubtedly committed to reform, Joseph was reluctant to relinquish control, reserving for himself the final say on most decisions, and displaying a special weakness for employing informants or spies, who were to keep him abreast of what the people were thinking (Joseph himself liked to travel throughout his dominions in disguise, in order to hear what people were saying at first hand). A ruler in a hurry, he lacked the patience to cultivate the support necessary for the long-term success of his ambitious plans.

Joseph died in 1790, and was succeeded by his brother Leopold, who himself died a little over a year later. Leopold was in turn succeeded by his son Franz (Francis), who was a determined opponent of Joseph’s reforms, a conviction that was only strengthened by the events of the French Revolution (Marie Antoinette, “l’Autrichienne,” was Francis’ Aunt; and in case the memory of what had happened to her was not bad enough, Francis had to suffer a variety of humiliations at the hands of Napoleon and his armies in the first half of his reign1 ). The ideals of the Enlightenment, thought to lead inevitably to revolution, were to be fought with all available means. The Catholic Church was seen as an invaluable ally in this struggle, and was to be used to combat the philosophy of the Enlightenment and the clamour for change—a perfect about-face from the direction Joseph had given it.

An authoritarian through and through, Francis was a confirmed enemy of independent thought. A rigorous censorship and customs regime was put in place to prevent the inflow of foreign writings and ideas. At home, teachers, university professors in particular, were given to understand that they must teach exactly what they were told to upon threat of losing their jobs. Francis would not brook contradiction, nor did he have any patience for innovations. A speech given to the assembled teachers of a Gymnasium (or High School) shows his attitude only too clearly:

New ideas that I cannot condone have now found currency. Abstain from them and embrace the positive: I do not need scholars, but obedient citizens. It is your obligation thus to form our youth. Who serves me must teach what I command. Whoever cannot do this, or pesters me with new ideas can go or I shall remove him.1

Like Joseph, Francis had a weakness for spies: under his regime the secret police, in the memorable phrase of Seton-Watson, “spread like a fungus.”2 One could not have a conversation in public, or often even in one’s own home, obtain a book from a bookstore or a library, post a letter, without running the risk of being watched.

Karl Postl, a former student of Bolzano who left Austria at this time for England and then the United States,3 provides us with the following vignette of life during Francis’ regime:

During my stay, a merchant gave a dinner to several of his friends. The conversation turned on the new loan. Every one gave his opinion, which was unfavourable to the measure. Next day he was called before the Chief of the Police, to account for the language used at his party. The merchant pleaded his right to discuss pecuniary affairs: but he was answered, that it was no business of his, as he was not a banker; and that a repetition of such disrespectful language would be punished by imprisonment! The merchant returned home and instantly dismissed his servants, being convinced of their having betrayed him. He is again summoned to answer the cause of the dismissal of his servants. Again he pleads his right to do as he pleases; and the Director and Chief of the Police, an Imperial Counsellor of the Government, holding the rank of a Colonel, and a Knight of an Order, has the impudence to assure him upon his honour, that he did not get his information from the servants! It is impossible to form an adequate idea of the ramifications of this product of a bad public conscience. Every footman in a public house is a salaried spy: there are spies paid to visit the taverns and hotels, who take their dinners at the table d’hôte. Others will be seen in the Imperial library for the same purpose, or in the bookseller’s shop, to inquire into the purchases made by the different persons. Of course, letters sent and received by the post, if the least suspicious, are opened; and so little pains are taken to conceal this violation of public faith, that the seal of the post-office is not seldom added to that of the writer. These odious measures are not executed with that finesse which characterizes the French, nor with the military rudeness of the Prussian, but in that silly and despicable way of the Austrian, who, as he is the most awkward personage for this most infamous of commissions, takes, notwithstanding, a sort of pride in being an Imperial instrument and a person of importance.1

Under Francis, the state did manage quite successfully to block reform, to suppress progressive movements and the free flow of ideas, but by so doing it stalled Austria, if it did not move it backwards, on the path to modernization. If the vigorous pursuit of reform under Maria Theresa and Joseph II had made it seem possible for Austria to survive as a modern polity, it became increasingly evident after the reign of Francis that it was just a matter of time before the Empire collapsed under its own weight. That these were not even close to the darkest times in Bohemia’s history says a lot about the bad luck of its people.

(a) The Restoration of the Sciences in Bohemia

In the second half of the eighteenth century, scientific life began to awaken in Bohemia. Beginning in 1740, the Jesuit Joseph Stepling (1716–1778), mathematician, physicist, and astronomer, taught contemporary science instead of Aristotle at the University of Prague. Another Jesuit, Jan Tesánek, published an edition of Newton’s Principia mathematica philosophiæ naturalis with commentary (already Rodrigo Arriaga, yet another Jesuit, who had come to Prague after the battle of White Mountain to Hispanicize Bohemia, thought that Galileo, who after all had a telescope, was probably right). But public opinion progressively turned against the Jesuits and eventually, in 1773, their order was suppressed in the empire. The Piarists succeeded them, attempting to balance ancient humanist culture with more modern and concrete matters in their teaching. The language of instruction, Czech or German, varied depending on local conditions. The popularity of Karl Heinrich Seibt’s lectures, delivered in German at the University of Prague, also testifies to the growing interest in learning and culture at this time. They attracted not only students (one of them was Bolzano, who did not think much of them), but also some nobles and members of the bourgeoisie.

In Western countries, and even in Germany since the time of Leibniz, academies and scientific societies had been founded, but the Austrian Empire lacked them entirely. The first learned society was founded in 1747 in Olomouc (Olmütz): the Societas Incognitorum. A circle of local erudite amateurs of arts, letters, and humanities, it was short-lived, closing up shop for good in 1751. Somewhat later, the geologist Ignaz Born (1742–91) wrote:

It is humiliating for us, that the natural history of Austria, Bohemia, Moravia, Carinthia, Croatia, Tyrol, Hungary and Transylvania is less developed than similar descriptions of Siberia, Kamchatka, Greenland, Lapland, Iceland, Pennsylvania, Madagascar and Tahiti, and even more humiliating that nobody in our countries has thought to found a learned society which would collect the particular observations of naturalists.1

Around 1773–4, Born, along with the Piarist Gelasius Dobner (1719–1790), Count František Josef Kinský, and other friends in Prague, founded such a “private society,” supported by a group of nobles interested in science. Beginning in 1774, the Society published the well known Abhandlungen einer Privatgesellschaft in Böhmen für Aufnahme der Mathematik, der vaterländischen Geschichte und der Naturgeschichte. When asked, Joseph II refused to transform it into an academy supported by public money. In 1784, it became the semi-public Bohemian Society of Science, in 1791 The Royal Bohemian Society of Science, always without any financial support from the state. Its most important members in Bolzano’s times were the naturalist and geologist Ignaz Born, the mathematician and physicist Jan Tesánek, the mathematician and founder of the Prague University Observatory Joseph Stepling, the historian Gelasius Dobner, the great philologist and historian Josef Dobrovský, the physiologist Jiří (Georg) Prochaska, the geologist and vulcanologist Count František Josef Kinský, the mathematician and physicist Franz Gerstner, Bernard Bolzano, the linguist Josef Jungmann, the linguist, historian of Slavic literature, and ethnologist Pavel Josef Šafařík, the philosopher Franz Exner, the naturalist Jan Svatopluk Presl, his brother the botanist Karel Bořivoj Presl, the folklorist and poet Karel Jaromír Erben, author of Kytice (Bouquet), the physiologist Jan Evangelista Purkyně, the physicist Christian Doppler, and the historian František Palacký. After the foundation of the National Museum, scientific activity was promoted and supported there by the botanist and palaeontologist Count K. M. Sternberg, and after him by Palacký, the geologist Joachim Barrande, and Purkyně.

The following story illustrates the spiritual isolation of the Czech lands and the ignorance of Western scientists concerning scientific life in the Austrian monarchy. At the beginning of the nineteenth century, Count Joachim Sternberg, a member of the Bohemian Royal Society, went to Paris, where he attended sessions of the French Academy of Sciences. When French scientists asked him about the activities of the Academy of Science in Vienna, he could only explain to them that there was no such institution in the capital of the empire and that he was a member of the Prague Royal Society.

Under Francis II, censorship was reintroduced, but some progress was still possible in the domain of technical education. Inspired by the French École Polytechnique, Franz Josef Gerstner (1756–1832) succeeded in transforming the small engineering school in Prague into a Polytechnic, which gave its first classes in 1806. He taught higher mathematics at the university—Bolzano was his most gifted student—and mechanical engineering at the Polytechnic. He is remembered in the history of physics for his work on the theory of waves (Theorie der Wellen, 1804).

(b) The Czech National Revival

In the eighteenth century, there was still a Czech aristocracy, but its members had received a German education and spoke German almost exclusively. German and Latin were the languages used in higher education and scholarly communication, never Czech. The Czech nation was reduced to the peasantry, small artisans, proletarian workmen, and priests, its native language surviving in the countryside and the suburbs. In the last quarter of the eighteenth century, Czech cultural life was reduced to its simplest manifestations: newspapers, almanacs, a bit of poetry, some translations, collections of songs, comedy, puppet theatre. Given this starting point, what happened in the next three generations is not far short of a miracle.

The Czech national rebirth occurred at the same time as the revival of scientific life and often the same people participated in both. The abolition of censorship by Joseph II opened the doors to the jewels of ancient Czech literature, the study of which had been forbidden after the defeat of the White Mountain. Dalimil’s Chronicle was published. Several books on the defence of the Czech language appeared. Gelasius Dobner produced a critical edition of the ancient Chronicle of Hájek, and for twenty years edited Monumenta historica nusquam ante edita.

The key figure of this period is the philologist, historian, and founder of Slavistic studies Josef Dobrovský (1754–1829), the first Czech scholar of European stature after the White Mountain defeat. Already at the Piarist Gymnasium he received a solid education in classical humanities. At the Prague university he first studied philosophy, listening to the lectures of Stepling and of Seibt, then theology. There he became acquainted with modern philosophy, studying Descartes as well as Leibniz (as transmitted by Wolff), Kant, Herder, and others. His work on ancient Czech literature was already well underway during his theological studies.

Although a priest, Dobrovský never exercised any ecclesiastical dignity and spent his life as a guest in the houses and country estates of Count Nostitz (or Nostic) and Count Czernin, where he led the life of an independent private scholar. In theology he was tolerant, criticizing Saint Augustine’s conception of original sin and reading Protestant theologians, but he chose not to read the French radicals Rousseau and Voltaire. “Why? Because surely, I shall not find there what I would like to find. I shall do it later….” His main works are The History of the Czech Language and Ancient Literature (1792) and The System of the Czech Language (1809). With his collaborators, he compiled a German–Czech Dictionary (1802–21) and in 1822, he published the Principles of the old Dialect of the Slavic Language. With a critical eye, he examined old Czech history and literature; he was the first scholar to express doubts about the authenticity of the Manuscripts (see below). Goethe called him “the master of critical historiography.” Dobrovský also had other interests and his Outline of a System of Plants According to Numbers and Relations (1802) has its place in the history of botany. His house, later inhabited by the poet Vladimír Holan and the actor Jan Werich, is at the entry to Kampa Park, two minutes from the Charles Bridge.

Other historians reexamined Czech history. The archivist Pelcl, for example, edited for the first time Balbín’s Defence of the Czech Language. Like Dobrovský, he belonged to the first generation, that of the Enlightenment, whose authors wrote in Latin or German for a small circle of erudite men, and who pursued their research without thinking of the possible impact of their work on society, a national rebirth being at that time scarcely imaginable.

The second generation was permeated with contemporary European romanticism, with Herder’s philosophy of history and Rousseau’s theories. It is the generation of the buditelé (reawakeners), many of whom were Bolzano’s pupils and wrote mainly in Czech. Their program was historical, cultural, and literary but above all political: they intended to introduce the Czech language into all strata of society and transform the Czechs into a modern nation. The allegedly ancient manuscripts of Dvůr Králové and Zelená Hora, “discovered” in 1817 and 1819, respectively, were taken by many to prove the antiquity and excellence of the old Czech literature (Dobrovský, as noted above, already questioned their authenticity, and they are today regarded as forgeries). The writers and poets of this generation tried to elevate the level of Czech literature. Karel Hynek Mácha’s Máj (May, 1836), comparable to the works of Byron and other romantic poets, marks the summit of Czech poetry (the surrealists of the first third of the twentieth century thought especially highly of him). This generation also cultivated cultural links with other slavic nations, as witnessed by the great poem of the Slovak Jan Kollár Slávy dcera (The daughter of Sláva, 1824) and in Pavel Josef Šafařík’s Slavic Antiquities (1837), the first book on the subject.

The leading figure of the second generation was the poet and linguist Josef Jungmann (1773–1847). After studies at the University of Prague, he taught at the Gymnasium in Litoměřice, where he was the first professor of Czech in Bohemia after two centuries, and later in Prague. He occupied several administrative positions at the university. Born into a German–Czech family, he consecrated his life to the Czech language and literature. His main work is the Czech–German Dictionary (1834–9), where he revived old, forgotten words, often created new words inspired by Russian or other Slavic sources, and showed that the Czech language was fully capable of expressing contemporary realities, great poetry, and science. In Talks on the Czech Language (1806), he criticized contemporary Czech language for being full of germanisms, as well as the pronunciation of Germans trying to speak Czech. Another influential work is his History of Czech Literature (1825). He also founded an important literary and scientific review, Krok. A number of translations of the great works of European literature are also his work: Milton’s Paradise Lost (“the cornerstone of modern literary Czech,” according to Derek Sayer), Chateaubriand’s Atala, Bürger’s Lenora, along with works of Goethe and Schiller.

Bolzano was also a central figure of this period and indeed of the entire Czech national revival: he knew Dobrovský, Jungmann, and Palacký, and educated many of the reawakeners.

The third generation, that of the Protestant historian František Palacký (1798–1876), brought the formation of the modern Czech nation to its completion. Palacký himself was educated at the famous lyceum in Bratislava where he met Pavel Josef Šafařík. His attraction to aesthetics was already evident in Bratislava, but his reading also indicates an intense interest in history. In 1823 he left Slovakia and moved to Prague, connecting with Dobrovský and Jungmann almost upon arrival. From the former he learned the critical attitude, self-discipline, and respect for facts and documents. With Jungmann he shared the ardour for the revival of the nation, but sought to extend his program, which was limited to the question of language.

In Prague, Palacký began to organize scientific life in Bohemia. In 1825 he became editor of the Journal of the Czech Museum, in 1830 he founded the Matice česká, which published Czech scientific books, and helped to prepare the first great Czech encyclopaedia. He edited many documents relating to Czech history, but his main work remains his classical History of the Czech Nation in Bohemia and Moravia (1836). Based on extensive archival research, this work covers Czech history up to 1526, the year in which the Habsburg Ferdinand was elected King of Bohemia, marking the first step towards the end of the independence of the Czech kingdom (a loose continuation of Palacký’s History are the two books Fin de l’indépendance de Bohême [1890] and La Bohême depuis la Montagne Blanche [1903] by the French historian Ernest Denis, who fell in love with Czech history). The first edition suffered from cuts and additions by the censors who did not like the author’s presentation of the Hussite movement as the summit of Czech history (only in the second edition of 1876 was Palacký’s original text restored). Before publication, Palacký consulted Bolzano on some subtle theological points. Palacký also intervened in the revolutionary year 1848, responding to the invitation to join the preliminary German Parliament which was to discuss the future organization of Germany. In his Letter to Frankfurt, Palacký, after pointing out that he was not a German, and noting the looming threat of Russia, wrote that he preferred to stay within Austria, which for him was the only country able to guarantee the Czechs freedom and equal rights. When his project of transforming Austria into a federation of nations collapsed, he retired from politics.

Another prominent member of the third generation, the Slovak historian, philologist, and poet Pavel Josef Šafařík (in Slovak, Šafárik, 1795–1861), was the son of a Protestant clergyman. Like several of his countrymen, he studied at the University of Jena. From 1819 to 1833 he was headmaster and teacher at the Serbian Orthodox Gymnasium at Novi Sad in Southern Hungary (today Serbia, province Vojvodina). In 1833 he moved to Prague, where he and his family lived supported by his Czech friends, especially Palacký. For ten years, he held the office of censor which he left to become a custodian of the Prague University Library, and, after the revolution of 1848, its head. His most important works include the systematic History of the Slavic Language and Literature in all its Dialects (1826), Slavonic Ethnology (1842), and the already mentioned Slavic Antiquities.

Czech history was also a subject of Austrian and German authors. Grillparzer’s historical tragedy King Ottokar’s Fortune and End (1823), deals with one of the decisive events in Czech as well as in Austrian history. The influential review Ost und West, edited between 1837 and 1848 by the Prague German Rudolf Glaser, a student of Bolzano, played an important role in promoting mutual understanding between Czechs and Germans and in opening windows towards the world (in issue no. 88, 24 July 1848, it published Bolzano’s article “Vorschläge zur Behebung des unter einem beträchtlichen Theile der Bewohner Prags dermal um sich greifenden Nothstandes”). Both Czechs and Germans (e.g., Franz Exner) contributed to it. Censorship, reintroduced by Francis II, did not permit any expression of political ideas. They appear in print in German after 1840 in Meissner’s žižka and in Hartmann’s Bohemian Elegies, penetrated by the Czech spirit. The liberal democratic program pervaded society, due also to the efforts of the journalist Karel Josef Havlíček.

The national revival brought cultural autonomy to the Czechs, which was completed by the division of the University of Prague into separate German and Czech institutions in 1881. In contrast to the Hungarians, the Czechs were unable to obtain political quasi-independence within the dual monarchy. Independence and freedom only came, for a time, at the end of the First World War in 1918, when the Empire of the Habsburgs simply ceased to be and Tomáš Garrigue Masaryk and his friends founded the Czechoslovak Republic.


2. The Young Bolzano

Born in Prague in 1781, at the very moment when Joseph II’s far-reaching reforms were set in motion, Bernard Placidus Johann Nepomuk Bolzano would spend most of his adult life under the rule of Francis, with his largely successful attacks on those reforms. Educated at home and in school in the spirit of the Catholic Enlightenment—as we mentioned before, the combination of these terms is not contradictory in Central Europe—with its emphasis on education, the promotion of the common good, and rationally clarified religion, Bolzano embraced wholeheartedly the role of an educator of the people and a reformer of society, and became in many ways the very model of the Josephinian priest (though the development of his thought would force him to break with important elements of Joseph’s original vision).

When he was born, the family lived at the corner of Mariánské náměstí and Platnéřská.1 His parents belonged to the middle classes. His mother Cäcilia (née Maurer), was the daughter of a German-speaking merchant family (they were in the iron business), his father, also named Bernard, a merchant of Italian origin, who had moved to Prague from Nesso (on Lake Como) as a young child.2 Both of his parents were very devout people, active in the community and with a strong sense of social justice. His mother, for whom he clearly had the deepest affection and the greatest respect, he described in the following terms:

This woman’s conscience was so sensitive that she reproached herself most severely for every unjust thought; her belief in God so vivid that she began and ended everything with Him; her modesty came from so deep inside that she knew next to nothing of her own merits. Her judgment was so sound that all her friends came only to her when they needed advice; and yet she so little recognized this ability that I often heard her in tears lamenting that God had not endowed her with as much understanding as one or another of her acquaintance.3

Though her wish was to live in a convent, she finally agreed to marry the elder Bolzano after refusing many suitors because her parents entreated her to do so (she was 22, he 38, when they married).1 She would pay the price that many women did in those days, bearing many children only to see most of them die young.

Of his father, Bolzano wrote:

Although my father was born in Italy, he lived in Bohemia from early childhood, and so looked upon it as his fatherland. And since he believed that everyone has a duty to look out not only for himself but also for his fellow men, and particularly for his fellow citizens, he felt obliged to make himself useful to Bohemia to the extent that his powers and circumstances allowed. […] A genuine reverence for God, purified of every trace of superstition, courage that even the hardest blows of fate could not bend, a lively compassion, a patriotism that was not feigned, but rather grew from a well-organized love of mankind, and diligence that would not allow him to spend even a single hour without useful occupation: these were some of the virtues that anyone who knew him would admit he possessed.2

His father’s piety made itself evident in good works. He served for many years as treasurer for the Italian orphanage in Prague and, at considerable sacrifice to himself and his family, managed to find employment for many people through his business, even in the lean years during and following the wars with Napoleon.3

At home, as he tells us, Bolzano was taught to look always for the general best, to abhor selfishness, to respect the essential equality of all people, never to lie, and also to work:

Because I always saw my father and mother work indefatigably, and was never asked whether I was disposed to do this or that, but rather every time was just told to do some chore or another, I didn’t even know what it meant not to feel like doing a job, and only learned of this in later years from the descriptions of other people, without experiencing it myself almost to this very day.4

Whether a trait of long standing or one that developed in straitened circumstances, Bernard senior seems to have been a severe man in most things. Every hour of the day was assigned some useful activity, and expense and income were precisely monitored and strictly controlled, with no frivolous purchases or amusements even contemplated. There can be little doubt that something very like the lesson of David Copperfield was among the first young Bernard learned at home:

Annual income twenty pounds, annual expenditure nineteen pounds six, result happiness. Annual income twenty pounds, annual expenditure twenty pounds ought and six, result misery.

Bolzano would take on a number of his father’s economical habits of thought, and indeed give some of them his full endorsement. In his main work on political philosophy, for example, he tells us that:

[I]n the best state people are both accustomed to and practised in inquiring into the value any given thing has for mankind, and also into the costs involved in its production. In other words, one is both accustomed to and practised in asking: what can mankind gain in true perfection (in wisdom, virtue and happiness, no matter of which of its members), and what other goods must be given up in order to produce this one?1

Elsewhere, he writes of a more universal audit:

We shall have to give God an accounting for every day of our life….2

His younger brother Peter, of a more lively temperament, shows us a different side of home life with the Bolzanos. He found the atmosphere oppressive, and spent a good deal of his time visiting friends:

In our house the goddess of affection was banished forever, […] and in her place there ruled with an iron rod cold, commercial worry for the future and the strict observance of old house rules.3

While most modern readers will readily sympathize with Peter, the rigour of Bernard senior and junior is understandable given the circumstances, for it is no exaggeration to say that many thousands of lives were then sustained by the finest of margins. It was a time of great misery in Bohemia, a time of physical and moral degradation, caused by centuries of occupation, misrule, and oppression, all of which was made much worse by the Napoleonic Wars, which resulted in state bankruptcy in 1811, followed by the ruin of Bolzano’s father’s business. Dire poverty spread over the entire empire. The population was oppressed, ill-educated, ill-fed, and unhealthy. As Bolzano wrote in a sermon of 1815:

These are especially hard and evil times, my friends…. The frequent wars conducted with unprecedented brutality that swept over Europe from one end to the other have visited on us innumerable evils of all kinds. For centuries there have not been as many unfortunates who were robbed of their property, of their limbs, who crawl about gruesomely mutilated; there have not been as many mothers and fathers who mourn a beloved son who was to be their support in old age; or children who cry for their father and supporter…. The beautiful progress in the arts and sciences that raised such hopes at the end of the last century, how suddenly was it stopped and pushed back! In almost all countries war has caused the instruction of our youth visibly to decline and ignorance and superstition to spread again…. Neither can it be denied that in the last decades dishonesty in commerce, fraud and treachery, excessive sensual pleasures, voluptuous dissipation, theft, robbery and murder have become more and more common and ordinary occurrences.1

Death was omnipresent, and not only in times of war. In Bolzano’s own middle-class family, to take an example by no means untypical, his mother bore twelve children, but only three made it past the age of 18, and a mere two lived to an advanced age.1 Bolzano, for his part, did not expect, nor was he expected, to survive long. He had extremely fragile health, coughing up great gobs of blood and subject to violent headaches and fevers throughout his life.2

Joseph’s revolution from above had raised hopes that things could be changed for the better. Bolzano, who had imbibed the spirit of Josephinism at home and at school, aspired from a young age to come to the aid of his suffering country, to become a leader in the struggle for reform. It was not just a matter of lofty but empty intentions, however, for Bolzano had learned from his parents the active side of public-spiritedness. He added to this his remarkable intelligence and his incredible energy and persistence, devising and, as it later turned out, carrying out ambitious plans for the renewal of Bohemia despite the unfavourable political climate under Francis.

A manuscript of 1803, reproduced by Gregor Zeithammer in his biography of Bolzano, shows the young student thinking carefully about what he must become in order to succeed as a reformer of mankind. Someone who wishes to make mankind better, he writes, must begin with himself. Only one who knows what the goal is can lead others to it, and someone with dirty hands can never make anything clean. One must strive to master one’s passions. At the same time, morality is a matter of the heart as well as the head—one must not only think, but also feel love for one’s fellow men. The would-be reformer must also have independence of thought, accuracy in reasoning, thoroughness, attention to detail, presence of mind, courage, steadfastness, diligence, patience, hope, the desire to eliminate the ills that plague humanity. He must not be interested in novelty for its own sake (for nothing old should be rejected unless the new thing that is to replace it is really better), nor in seeking honour for himself. He must rejoice when anyone (and not merely himself) succeeds in improving the human lot. Finally, he must have strong nerves.3

What is truly remarkable is that Bolzano did not merely enumerate these qualities, but saw to it that he developed them. Through self-discipline, rigorous examination of his conscience, and exercise, he formed his own character in line with his plans, to a point where one of his contemporaries could speak of the perfect accord between the inner and the outer man.1 His self-mastery was particularly noted by his contemporaries. Caroline Lieblein (née Řehoř), who knew Bolzano most of his life, reports that:

He often told me that as a child he was quite impetuous and inclined toward irascibility, something that is easily explained by the excitability of his nerves. Yet he learned to master this impetuosity, and I never saw anyone who had such power over himself, such self-command. Certainly no one who knew him ever saw him surrender to a violent agitation.2

Josef Hoffmann, who lived with Bolzano for the better part of nineteen years, wrote of his character:

…if ever a man lived who deserved to be called saintly on account of his pious conduct (as is the practice in the Catholic Church), it was Bolzano. For I would wager my life, my body and everything that still has value and worth for me in this vale of tears that he, the noble departed, never, ever permitted himself a thought, still less an act of his soul, or even an instant of bodily pleasure that was shameful or sinful; even when he lay ill or was travelling, he only reflected on scientific matters or subjects aimed at improving the common good.3

After being taught at home as a small child, he first attended a school next to the Týn church, then entered the Piarist Gymnasium at the corner of Panská and Příkopy (Herrengasse and Graben) at the age of 10, and studied there for five years. His two closest friends were his cousin Theophilus Reichl (or Reichel) and Anton Stoppani. Bolzano drafted a biography of Stoppani,1 so we know a little more about him. Like Joe Btfsplk, he was the sort who, if not for bad luck, would have had no luck at all. His father died when he was a small child, at which point his mother moved with her two young children from Dresden to Prague, and entered domestic service so that they could scrape by. His later life was not a happy one, as we shall presently see. He and Bolzano had first met at school as children, when Stoppani, who was rather clumsy, fell over while attempting to bow to his teacher, a faceplant that set the whole class in an uproar.2 Stoppani was an unusual child—from Bolzano’s description of his tics,3 it sounds like he may have suffered from Sydenham’s chorea—the sort that is often picked on by other children. Bolzano, who hated nothing so much as ridicule, sympathized immediately with Stoppani, and saw him for what he was: a very intelligent person with an involuntary nervous affliction. They became, and remained, friends through their school years and afterwards.

Subsequently, at the Charles University in Prague, Bolzano, as was then the norm, began his studies in the philosophical faculty, at the College of Saint Venceslav, just opposite the present Institute of Philosophy of the Czech Academy of Science at Jilská (this was the lower faculty, which provided a three-year course of instruction in the arts and sciences that could be followed by further study in the higher faculties of law, medicine, and theology). At first, he was put off by the mathematics course given by Stanislas Vydra, but later, reading the textbook for the course (Kästner’s Anfangsgründe4 ), his eyes were opened. Bolzano, who had first found mathematics and philosophy (especially logic) much more difficult than physics, discovered a second vocation:

When I happened to open up a page of Kästner’s treatise, some lines marked with asterisks stimulated my curiosity to reread the passage, and I decided then and there to study mathematics, because I hoped to find in this science that for which I had so long searched in vain. For Kästner proved there that which is generally passed over because everybody already knows it. That is, he attempted to make clear to the reader the reasons upon which his judgment rested—this I liked the best of all. My particular interest in mathematics concerns only its speculative part, that is, I value only those parts of the subject which are at the same time philosophy.1

At this time he began to read Euclid, especially admiring Book V of the Elements, with its elegant presentation of the theory of ratios.2

In philosophy, Bolzano felt himself closest to Leibniz, whose emphasis on the intimate links between mathematics and philosophy (especially logic) he believed to be exactly right. He would have to rediscover a number of elements of Leibniz’s philosophy for himself, however, which had been obscured by Wolff and other popularizers of the German Enlightenment. He found relatively few points of agreement with Kant, then quite influential among German-speaking philosophers, and would elaborate many of the points of his own philosophy against a backdrop of opposition to Kantianism.3 At this early stage, Bolzano was opposed to Kant principally on the following two points: (1) he rejected Kant’s conception of mathematical method, in particular the role he claimed for intuitions in the proofs of geometry and arithmetic; (2) he also rejected the categorical imperative, which severs the links between actions and their consequences. In the place of Kant’s categorical imperative, Bolzano made the promotion of the general well-being the measure of the goodness of actions.

Throughout his studies and afterward, Bolzano gave private lessons. He especially enjoyed teaching his younger siblings Peter and Franziska, whom he taught together with a neighbour, Caroline Řehoř. Peter, especially, seems to have been a highly gifted child:

A rapidity of comprehension, an effortless yet accurate memory, great wit and imagination and an exceptional power of judgment were in evidence from his earliest years. Learning to read was mere play for him, he taught himself to write, and by the time he was ten years old, he knew as much of mathematics, physics and natural history as most educated people need to know for their entire lives….4

Both he and Franziska, unfortunately, were to die young.

After finishing the philosophical course of studies, Bolzano wanted to study theology. His father was concerned that he would be unhappy as a churchman, and wanted him instead to become a businessman like himself. Along with Bolzano’s mother, who had no such misgivings, he urged his son to study something else for a year before embarking on theological studies.1

He followed his father’s wishes, and in a single year completed the first two years of the program in advanced mathematics with Franz Gerstner, who would later become the first director of the Polytechnical Institute in Prague. His performance on the mathematics exam astonished his examiners—Gerstner said he left all the other students he had taught in a long career far behind—and, in light of his manifest talent, he was given permission to borrow as many books as he liked from the university library and awarded an annual scholarship of 60 Gulden for books. With energy and meticulousness, he studied the writings of his contemporaries (Gerstner mentions Euler, Laplace, and Lagrange—a manuscript containing a fifty-page summary of Lagrange’s Théorie des fonctions analytiques survives), and thus came into contact with the latest work in mathematics. Few works escaped his notice, to which the journals which he began to keep at this time bear witness.2

Along with the mathematical studies he undertook in this year, Bolzano considered his future with great thoroughness, weighing the costs and benefits of various choices of profession, along with his abilities, and the needs of society.3 Many things, he thought, spoke in favour of joining the Church, for its institutions offered many opportunities to further the common good (among other things, the Church at that time still had primary responsibility for basic services such as education and health care, etc.). On the other hand, the sacrifices involved were considerable.

In particular, the Catholic requirement of celibacy for priests was a significant obstacle. Somewhat later, in 1803, Bolzano considered the question in detail, and came to the conclusion that such a requirement could only be justified in exceptional cases, not in general.4 Later, in several published works, he was more forceful in expression, speaking of the celibacy requirement as both unnatural and misguided, an onerous obligation that had had pernicious effects on the Catholic clergy for centuries, and deserved to be abolished.1 He came to terms with it in his own case for two reasons: first, his fragile health, and the resulting strong probability of leaving any children he might have orphaned and ill-provided for at a young age; second, his desire to devote himself completely to the promotion of the general well-being.2 Having decided on this course, he stuck with it, though, as he later confided to his friend Anna Hoffmann, the sacrifice was far more painful than he ever could have imagined.3

The decision was further complicated by personal factors. Bolzano’s friend and cousin Theophilus Reichl was making a similar decision at the same time, and had pledged to follow his lead. His mother wanted her son to become a priest, as did Bolzano’s (“Though she never expressly said so, I knew that nothing would bring my mother more joy”). In the end, Bolzano conceded, the wishes of his mother and his aunt led him to overestimate the benefits of clerical life and to underestimate its costs (he later said that he was not entirely happy in life).4 In any case, he began his theological studies the following year.

At the start, as he tells us in his autobiography, he entertained grave doubts concerning the value of the Catholic religion, and had by no means decided to enter the priesthood. His goal was to examine Catholicism impartially before deciding one way or another and, partly in order to retain his independence during these inquiries, he continued to live at home rather than in residence with the other theology students. His courses—on the history of the Church, languages, the interpretation of the Bible, etc.—did nothing to convince him of the excellence of Catholicism, nor even of Christianity more generally. A number of the things recounted in the Bible he found to be unverifiable, improbable, or even impossible. He became more and more convinced that the appearance of Christianity on earth could not be the effect of an immediate, supernatural divine intervention.1 No doubt too, like many others at the time, he was reading the works of Voltaire and Hume’s Dialogues on Natural Religion.2

While beset by such doubts, a remark of one of his professors, Marian Mika, made him look at religion from an entirely different perspective: “A [religious] doctrine is already justified,” Mika had said, “once one can show that belief in it brings certain moral benefits.” Hearing these words, Bolzano later recounted, “A light went on for me which gradually removed all remaining obscurities.” As he now saw things, religion, though it indeed contains factual claims, is not merely a collection of them, but contains important non-cognitive elements as well:

At once it became clear to me that with religion, especially with divine revelation, it is not a matter of how something is in fact constituted, but rather of what conception of it is most edifying for us.3

Along with other discoveries he made at this time concerning the content of Catholicism, this new understanding of religion made him more inclined to enter the priesthood, despite the obvious flaws of Church institutions and many of its personnel.4 He was especially drawn to the priesthood on account of the opportunities to teach and thus to work for the reform of society.

I felt the beneficial action [Wohltätigkeit] of this conviction [his newfound conception of religion] so vividly, and saw how advantageous it would be if all educated people held the same view of the matter, that from then on I made it my life’s work to spread these ideas. There could now be no doubt that I would have to join the priesthood. My further plan was, once I had entered that station, to apply for a teaching position, in the Philosophical Faculty or a high school [Gymnasium] and, once I had obtained a position, to ask for permission to give public lectures on the good cause of religion for educated people who wished to hear them.1

In the end, like many intelligent, reform-minded men of his generation, Bolzano decided to enter the priesthood, one of the few positions at the time that offered the possibility to teach along with considerable freedom of speech and action, provided that one had the courage to use it.

Having resolved to become a priest, Bolzano had to make a further decision: would he join a monastic order, as many priests did? Here, the experience of his friend Stoppani helped to make his choice an easy one. Stoppani, who was a few years older than Bolzano, had already become a priest, and in 1800 decided to join the Premonstratensian order, whose imposing monastery in Strahov overlooks Prague. As he later confided to Bolzano, he had done so because he thought that he would then be better able to provide for his mother in her old age.2 But monastery life, like prison life, was just awful, and his whole being seems to have revolted once he was inside. As Bolzano tells us,

[A]fter he had spent eight days in the monastery and was again permitted to speak with everyone, I visited him straight away. I was shocked to find him so distraught. It was unmistakable that he already regretted the step he had taken, but also that he didn’t want to admit this. He pretended that he rejoiced in his profession, praised the excellence of the monastic institutions, especially blind obedience, in such a way that any intelligent person could recognize that instead of earnestly meaning what he said, it was all bitter sarcasm.3

Stoppani wouldn’t hear of withdrawing, however. He went through with it, and remained a member of the order for the rest of his life, at considerable cost to himself. On the very day he took the final vows, he collapsed, suffering what from Bolzano’s description sounds like a nervous breakdown.1 Adding to his misery, his mother died while he was recovering, precisely because, he thought, she was so worried about him.

Bolzano had nothing but contempt for monasteries, and nothing but admiration for Stoppani. Instead of concealing the flaws of the institution he was part of, he explained them clearly to the young men who were thinking of entering the order, and did his best (as was in fact Church policy) to dissuade them. Often, as Bolzano reports, he succeeded, “thereby preventing many young men from becoming unhappy or, worse, vicious, an object of disgust for thousands.”2

Looking back after Stoppani’s death, Bolzano asked why such a gifted man had accomplished so little:

From the first day that it swallowed its prey within its walls, the monastery obstructed the free development, I might even say any free and beneficial activity of this man’s powers and, through the unnatural direction it gave these, gradually crippled and destroyed them; the monastery was the reason why …he grew old and died before his time.3

Though this judgment dates from many years later, Bolzano had already seen enough. He had no desire to be bound to a superior by a special vow of obedience. Such a vow, he wrote,

consists in this: one promises to subject all of one’s actions to the will of the leader. In this way human freedom is lost: the member of an order is a machine, whose driving force is the prelate.4

Understandably, he wanted no part of that. Instead, he became an unaffiliated or secular priest [Weltpriester]. He was ordained in the spring of 1805 by Václav (Wenzel) Chlumčanský, then bishop of Litoměřice (Leitmeritz), of whom we shall hear more later.5

In 1804, soon after Bolzano had finished his studies, two job openings had been announced at the Charles University, one the chair in mathematics recently vacated by his teacher Vydra, the other a newly instituted chair in the science of religion. The holder of the new chair in religion would be required to provide religious instruction to non-theologians based upon an approved text, and to give weekly sermons or exhortations, which students must attend for all three years they spend at the university.1 He must strive, according to the official job description,

[…] to present the teachings and duties of Christians with dignity and warmth, making them concrete and vivid, and also, using other means at his disposal, such as earning trust by giving good advice, etc., to work toward the salutary goal of cultivating good Christians and honest citizens.2

Bolzano read the job description with Josephinian eyes. He had worked out an ethical theory and a program for the reform of society in which an enlightened Catholicism was to play a central role. He was struck by the remarkably good fit between the job description and his plans. The new chair in the science of religion seemed to be exactly what he was looking for:

I beheld with astonishment this coincidence of my wishes and the government’s decree….3

He could not have mistaken the intentions of the government in Vienna more completely (though he would wise up soon enough). For Francis had instituted the new chair in Prague, along with similar chairs at other Austrian universities and secondary schools, with precisely the goal of suppressing views such as Bolzano’s.

Bolzano applied for the new chair, and at the same time for the chair in mathematics, as well as a job in a Prague secondary school (or Gymnasium). A top candidate for both university chairs, Bolzano was asked “by a man who had great influence on the allocation of these chairs” which he would prefer. He replied that his desire to work for societal reform made him favour the chair in religious science, but he doubted whether his skills as an orator were good enough to meet the requirement of delivering weekly exhortations (the fear would turn out to be quite unfounded). In view of the imponderables, he preferred to let things take their own course.1 Soon after, he was given a provisional appointment as professor of religious science, the chair in mathematics going to his older friend Ladislav Jandera. One can only speculate on the direction the history of mathematics might have taken had Bolzano instead become professor of mathematics and founded a school in Prague.


3. Præceptor Bohemiæ

Bolzano began work in his new job in April of 1805, in difficult circumstances. The students, younger than university students today, were a rowdy bunch, and already hostile toward the new professorship, assuming (with good reason) that the Kaiser’s intention was to fill the post with a pliant stooge. The Catholic establishment in general was in bad odour with the students, as one might have expected given the history of Bohemia. Things were only made worse by the evident hypocrisy and bad character of many Church personnel, and their complicity in the activities of the Austrian police state.2

Bolzano describes his first meeting with his students as follows:

For quite understandable reasons the students were ill-disposed in advance toward the new subject; for it not only increased the sum of what they were supposed to learn but also the name ‘Cathechist’ that had been used to herald the new professor was abhorrent to them. The System of Nature, along with the writings of Voltaire and other freethinkers had been in circulation among them, so that they found everything having to do with religion partly ridiculous and partly contemptible. The words devotion, edification, piety, penance, confession, holy sacrament and hundreds of others that served to designate religious objects were offensive to their ears. They had agreed before my inaugural address that at the first objectionable statement they would begin to stamp their feet, and not stop until I had left the lectern.1

The students never got a chance to carry out their plan. Instead, Bolzano won them over from the very beginning.2 Making himself available at all hours of the day (even when, due to his chronic lung ailment, he was unable to talk), finding money, work, and books for the poorer students (he organized a bursary fund and founded a lending library in the course of his professorship), he quickly earned the trust and respect of his charges. His devotion to his work and love for his students was obvious to all. Josef Hoffmann writes that Bolzano was so busy in these years that he often stayed up past midnight, especially when he had to read a sermon the following day:

Early the following morning, he would complete his work, improving it until the the clock struck the appointed hour, when he—almost always still dissatisfied with his work—hurried to the distant auditorium and, dripping with sweat and often coughing up blood, reached the lectern.3

A former student and contemporary biographer of Bolzano’s, Gregor Zeithammer, gives the following account of the impression he made on the students:

Concerning his profound learning and the purity of his conduct there was, as far as his name was known, but one voice; but since the new students …also heard that he very strictly demanded the fulfilment of the duties of a university student, they began their studies with some trepidation. However, when I first visited him in his room and was received and dealt with in such an affectionate and friendly manner, this fear disappeared forever, and after such visits (to which he invited me) I always felt encouraged and uplifted. He only had to show up at the school and immediately there reigned the deepest silence, no matter how boisterous it had been previously. With his weak physical constitution, his entrance may well have been unimpressive. Still, his engaging and expressive features, the clarity of his thought and expression, the warmth and conviction with which he presented his teachings, his humanitarian and noble disposition that saw through everything, exercised such power over the youthful minds that not even the tiniest sound was be be heard during his lectures. […] His gaze, especially, had something special in it: just as you thought you could see through his clear blue eyes right inside him, so too it seemed that he saw right down to the depths of your soul.1

Anton Günther, who was in his third year when Bolzano’s appointment began, tells of the frathouse atmosphere of that time, and of Bolzano’s largely successful efforts to change it:

In his sermons, which he held in a classroom on Sundays and holidays for all three classes of students, the catechist [Bolzano] showed himself to be a strict moralizer, who mercilessly campaigned against the prevailing depravity and licentiousness among the students. This was no way to win the favour of the wealthy reprobates; yet, increasingly, the more noble and insightful students came to his side, indeed quite a few of them owe to him their liberation from the fetters of vice, which his sharp mind knew how to slice through.2

No doubt, as Günther suggests, there was something of a Methodist preacher in Bolzano. We read, for example, that he disapproved strongly of such Central-European staples as smoking, drinking hard liquor, and card-playing. (On the other hand, as a good Praguer, he saw nothing wrong with beer, provided it was not drunk to excess, and was firmly opposed to any measures that would make it more expensive, since these would only encourage people to make moonshine, “converting grain into poison.”3 ) Music and literature were good things, provided that in entertaining they also provided instruction and edification. We are told that he disapproved of most dances.4 In general, relations between the sexes were to be handled with extreme care, like dynamite.1 Students were exhorted to keep themselves pure in heart as well as in body, to avoid bad company, salacious literature, etc. Most of all, they were counselled to avoid putting themselves in equivocal situations: no rich foods or intoxicating liquors on the menu, and by no means should they permit themselves to be left alone with girls, especially pretty ones.2 In this, the age of revolutions, the sexual revolution wasn’t even on his horizon.3

As we shall presently see, such traditional fare formed only a part of Bolzano’s preaching, although an important one. In his view, personal virtue had to be fostered in his students not just for its own sake, but also because great things were expected of them. For it was they who would soon occupy many of the important positions in the government and the Church, they who, through their efforts, could transform Bohemia’s institutions for the better from within. Persons sidetracked by vices would not measure up to the tasks ahead.1

Bolzano’s sermons soon became very popular, not only with students but also with the educated public. Copies were made and circulated, as were Czech translations, and in this way they became known throughout Bohemia.2 Günther tells us that so many people attended that a larger room had to be found.3

His success was not universal, however. As he himself reports, odd rumours started to circulate in Prague (which was, after all, still a small town):

I was not as successful with the public as with my students. After I had given only a few lectures, the most outrageous fabrications began to make the rounds. Thus at a table around which various distinguished persons sat, it was reported that I had occasional fits of insanity, and in one of these had declared from the pulpit that I wanted to revise the Lord’s prayer, etc.4

Bolzano’s connection with his students was partly a result of closeness in age (he was only 23 when he began to teach), but it is likely that he was also quite close to them in his experiences. Raised by religious parents in a Catholic country, he had as a small child simply accepted much of what he had been taught concerning religious matters. As his knowledge advanced, questions arose, and the childhood religion did not bear up under scrutiny. Still, he could not deny the strength of his own religious feelings, nor was he blind to the many good effects of religious belief, as seen for instance in his parents. But if these were to find justification, a different foundation would have to be discovered. As he described things in one place,

Although [I] …cannot deny that I was born within the pales of the Catholic Church, and on top of this enjoyed the rare good fortune of having two exceptionally devout parents, who warmed my heart for religious feelings at a tender age, I may claim in all truth that my present adherence to Catholic Christianity is no prejudice of my upbringing, but rather the result of my own reflection. For quite early on, as it happens already in my twelfth year, there arose in me a number of religious doubts, which in fact did not proceed from ill will, but rather from the imperfection of the usual way of presenting Christianity. In order to remove these doubts wherever possible, I read and studied from this time on all the defenses of religion I could get hold of. But, though I believed myself to have examined the reasons given there quite impartially, I found little to satisfy me. I believe I did not really arrive at a solid and forever unwavering conviction until (in my nineteenth year) God led me to certain quite singular views….1

He had found, he believed, a way to reconcile religious belief with the strictest demands of reason.2 This, in the first instance, was the main point of his teaching. But the consequences, as we shall see, went far beyond this.

Bolzano’s enterprise might easily lead one to suppose, as some of his critics did, that in matters of religion, his tendency was to intellectualize everything. But this is a quite false picture, for it is clear that he not only thought religious feeling compatible with rational understanding, but also found confirmation of this compatibility in his own person. Josef Hoffmann, by way of illustration, tells of Bolzano’s intensity of emotion while celebrating mass:

I have indeed seen some priests who led the mass with solemnity and dignity. But in this respect none of them was the equal of Bolzano…. Those who did not know him can take my word for it that in the instant he proceeded to the altar he seemed more like a transfigured being than an ordinary human. Even his colouring and features were quite different than usual. Every movement, every step, every genuflection, especially the one before the elevation of the host and the chalice, when he would always linger a moment, bore the imprint of the highest dignity, the deepest reverence and modesty, so that it was unmistakable that each word that came from his lips was felt in his innermost self. In brief, one could see that during the entire proceeding he imagined and thought only of God; and I believe it is not possible for a man to be more devout than he was in this moment.1

Religion, as he saw things, should not only instruct us about what is right, but also, and perhaps most importantly, give us the inner strength to do it. His sermons provided regular evidence of this for his students. In one of these, he described the sort of courage appropriate to teachers:

You, finally, who are called by God himself and not just by the state to be teachers and educators of the human race! What magnificent opportunities will present themselves to you to show that your courage is equal to your wisdom! For true enlightenment is opposed on all sides; in every country there are those who hate the pure truth. It will be your exalted and sacred duty to spread the word of each beneficial truth throughout the earth. You will be forbidden to do this; you must however reply with courage as the holy apostle first replied: “One must obey God more than man!” And should it happen that you, like those who first proclaimed the gospel, are threatened with death because of your principles, you should not depart a finger’s breadth from God’s teaching, rather rejoice because God has found you worthy to bleed and to die in his name—that is, for truth and virtue. Need I make another proof, my friends, that not only soldiers have the opportunity to display courage?2

By all accounts, Bolzano lived up to this standard, assuming great personal risk in order to bear witness to the truth as he saw it: not in distant, otherworldly platitudes about patient suffering, but rather in terms which were immediate and forceful, which pointed to existing evils and remedies available for them.

There is a certain conception of Christianity that makes it very attractive to authoritarian regimes, according to which life on earth is meant to be miserable, a trudge through a vale of tears intended to prepare us for the afterlife, and existing institutions and rulers are not even to be questioned, as they are directly sanctioned by God himself.3 On this understanding, the focus is consistently turned away from this world and its manifest faults toward the next. In this world, unquestioning obedience and resignation are seen as high virtues. Perhaps Bolzano’s students expected to hear some such views from the new teacher. Perhaps they did not think that an intelligent person could be a sincere Catholic in that time and place. If so, their expectations were disappointed.

Teaching his students to impress firmly on their minds the important distinction between the the content of the Catholic religion and what is said or done by individual Catholics or by the institutions and personnel of the Church administration, he reminded them that the Catholic religion was one of the richest parts of the intellectual heritage of the West, containing doctrines (especially ethical and political) that had been refined by centuries of careful examination and discussion by some of the most intelligent people of Europe. The wisdom of Jesus in the most important matters, he claimed, far exceeded that of the most famous ancient philosophers:

[A]lthough in and of itself nothing can be more evident than the truth that all people are essentially equal in nature, because of passion and selfishness, there was no people before the time of Jesus among whom we find it openly acknowledged. Everywhere, it was an express principle of states that certain people existed only for the comfort and pleasure of others. The entire female sex was considered to be an instrument created by God for the satisfaction of sensual appetites. Even among the most enlightened nations, slaves were looked upon as creatures with many duties but no rights whatsoever. You are dismayed, my friends, you are astounded, that not a single one of the philosophers attempted to put a stop to this nonsense, and announce the truth that all people have equal rights. But none did; they were either blinded by prejudice or feared that this would draw the hatred of the high and mighty on their necks. They left the honour of being the first openly to proclaim this truth to the carpenter’s son….1

To throw away the content of the Catholic religion because of the faults, however glaring, in Church institutions or the reprehensible behaviour and corruption of some of its leaders would, he claimed, be a terrible mistake. Indeed, the strongest condemnation of the abuses committed by these leaders is to be found in the very doctrines they profess. There was nothing new or unusual in this, as Matthew 23: 2–12 attests:

The doctors of the law and the Pharisees sit in the chair of Moses; therefore do what they tell you; pay attention to their words. But do not follow their practice; for they say one thing and do another. They make up heavy packs and pile them on men’s shoulders, but will not raise a finger to lift the load themselves. Whatever they do is done for show. They go about with broad phylacteries and with large tassels on their robes; they like to have places of honour at feasts and the chief seats in synagogues, to be greeted respectfully in the street, and to be addressed as “rabbi.”

Such a rejection of Catholicism, Bolzano taught, would also be based on a fundamental misconception of the Church. For in the end the Church does not belong to its leaders. It is not the Pope, nor councils of bishops who decide what the Catholic religion is, but rather the entire body of the faithful. In an era given to authoritarianism in Church as well as state, an era leading up to the infallibility declaration of 1870 and the “Syllabus of Errors” (which really has to be seen to be believed), this was one of the best kept secrets of Catholicism.1 Bolzano stated it clearly and repeatedly. One of the most important teachings of Catholicism, indeed its very essence, he taught, is the requirement of universal consent among the faithful in religious matters:

[Jesus] was the first to see that it is not the will of a single individual, but rather the agreement of all that decides what is true or false in religious matters; and for this very reason he founded a church in which only that upon which all can agree counts as divine revelation.1

Among the other benefits of this doctrine, as Bolzano pointed out in his Treatise of the Science of Religion, is that it underlines one of the most important teachings of the Christian religion, the essential equality of all people:

By advancing this criterion, the equality of all people in one of the most essential things is made manifest, namely, their right to judge in matters where reason alone is required. As a consequence of this teaching, we are obliged to value the judgment of the rich and high-born no more highly than that of the poor and humble, and even the judgment of the learned is not to be preferred to that of the unlearned (provided that the matter is not one that requires learning in order to be properly judged).2

His teaching thus inverted what many—then as now—take to be the structure of the Church. The Church, in his understanding, is simply the community of the faithful. The hierarchy exists to serve the Church, not the other way around, and its powers are strictly limited. It has the authority to decide disciplinary and administrative matters, but not to determine the content of the Catholic religion. Like any other human authority, the hierarchy is fallible, can and frequently does make mistakes, and there are cases where disobedience is fully justified. As he wrote in a late essay:

…the leaders of the Church are quite happy to call their own judgment the judgment of the entire Church, and anyone who contradicts them must expect to be called heterodox by them. Whether he in fact ceases to deserve to be called a good Catholic is another matter. Here things stand much as they do with the name of a good citizen in a state. The leaders of our states are not generally inclined to apply this name to someone who disobeys even a single one of their decrees, even when he does so with the best intentions, and precisely because he strives most conscientiously to do everything that the promotion of the common good requires, that is, because he is one of the best citizens in the state.3

The content of the Catholic religion, moreover, is and always was, Bolzano claimed, primarily ethical: “As is sufficiently well-known, He himself, the divine founder of Christianity, preached almost exclusively on morals. The same holds of his first disciples, the holy apostles, as we see from many passages.”1 Religion in general, according to Bolzano’s definition, is not in its essence a set of claims concerning supernatural entities or events, but rather is inseparable from ethics: it is “the collection of such doctrines or opinions which have either a detrimental or a beneficial influence upon the virtue and happiness of a man.”2 To embrace the Catholic religion, it is not sufficient, often it is not even necessary, to believe that the factual claims made in the Bible are literally true;3 it is however, necessary to believe certain ethical principles—and here the criterion of belief is action rather than mere words.

Drawing on the radicalism of the gospels, Bolzano pointed out that Christianity in no way counsels resignation in the face of existing evils, nor is it committed to the view that the world is intended to be a miserable place. Rather, it has broad political scope:

It should be fair to assume of all Christians, my friends, that they know the true aim of their Church. One can in fairness expect of a Christian that he know what Christ intended. Yet it is all too certain that one says something new and strange for thousands of our Christian contemporaries when one expresses the aim of Christianity in its fullness; when one says that the aim of Christianity is not to make us happy only in heaven, but rather also here on earth; that it is here on this earth that our Lord sought to found a kingdom of heaven; that he taught those who heed the teachings of his Church not just how they should lead their own lives in order to become virtuous and to enjoy as much happiness as possible; but rather he also sought to gradually bring about beneficial changes in the civic institutions that have such a great influence on us; he sought to found states and kingdoms on earth that were so perfectly constituted, each living in such peaceful harmony with the others that one would be justified in saying there was really only one kingdom on earth, the true kingdom of God.1

Far from endorsing contemporary institutions, Bolzano taught, Catholicism condemns a great many of them, and tells us that we must do whatever we can to change or abolish them. To make it a friend of the status quo is to pervert it beyond recognition. Finally, as Bolzano repeatedly pointed out, there are a great many parallels between the situation in Jesus’ time and the contemporary situation in Bohemia, from institutionalized injustice to the problems of fostering unity within multiethnic societies—and not only do the gospels present many important ethical and political truths, they also contain a remarkably detailed blueprint for social and political reform.

The role Bolzano played in the Czech national reawakening provides a good example of his approach.2 During the years 1805–1820, two quite different conceptions of the future of the Czech lands were developed: Bolzano’s in his Exhortations and Josef Jungmann’s in his teaching at the Litoměřice (Leitmeritz) Gymnasium and in his activity at the Episcopal seminary (the latter representing the militant wing of the Czech intellectuals).3 The main point of dispute concerned the relations between the Czechs and the Germans, the two “tribes” [Volksstämme] of Bohemia as the priest Bolzano put it, in language recalling the twelve tribes of Israel. Both agree that there is a relation of oppression between the two that must end, but where Jungmann and the nationalists see it as a threat to national identity, for Bolzano it is a question of political ethics: such a situation is a menace to the general well-being of the society.

Despite its internal division, the product of conquest and ongoing oppression, Bolzano presents Bohemia as “the most fruitful, the most blessed country in Europe”:

…the Bohemian (der Böhme) is gifted with all sciences and is capable of all virtues and heroic deeds, and brings to the world the aptitude for all this. […] We must familiarize the nation with the history of previous times, with the great deeds of its ancestors. The nation should hear with astonishment that its ancestors reigned over all Germany and spread their influence across Europe, that they successfully cultivated the sciences, that all kinds of wisdom had their seat in this country where there arose for the first time the light of Enlightenment which spread from here to Germany and to all of Europe. May the nation hear this and learn to draw from it the easy conclusion: what happened previously must now again become possible.1

Both Czechs and Germans could agree with these words even if each of them heard different undertones in this praise of the common Fatherland. For the Czech intelligentsia and particularly for Jungmann, the Czech language and culture were in imminent danger of extinction.2 Bilingualism and biculturalism were accordingly perceived as threats to its preservation and development, while nationalism (as promoted in the writings of German authors such as Fichte and Jahn) seemed to offer a promising way forward.

Against this, Bolzano noted that neither the imposition of a single language nor the peaceful territorial separation of the Czechs and Germans was feasible, even if either were deemed desirable. (There was also the complicating factor that the language of all educated people, the Czechs included, was German.) In such circumstances, it made no sense to insist that each nation should deal only with itself, or have its own state. Moreover, by not working together, they would make their own oppression by the government all but certain. Only by making common cause could the two peoples hope to advance. This might be difficult, but the early Christian communities, as he points out, overcame far deeper differences to achieve internal unity.

Such a rejection of political nationalism is, however, perfectly compatible with the promotion of the Czech language and culture, which Bolzano supported just as energetically as Jungmann and his allies, encouraging his students to become bilingual, to respect and cultivate the Czech language, and to foster cultural exchanges. A number of his students, having become priests, were sent to small villages far from Prague because of their friendship with their politically suspect professor. Many of them were themselves writers and all contributed substantially to the spread of the growing new Czech culture in the countryside, laying the ground for the democratic spirit of the Czech nation. As Patočka explains, the modern Czech nation was “born from below,” the work of such patriotic priests and teachers.

The attitude of Jungmann and his friends towards Bolzano was rather hostile, on account of their views concerning the “national question” as well as ideological differences (romanticism vs. the “cold rationalism” of the Enlightenment). Despite their disagreements, Jungmann evidently had considerable respect for Bolzano. On the occasion of Bolzano’s fiftieth birthday, for example, his journal Krok published a Czech translation of his Etwas über Logik, a silent homage of the Czech scientific community to the great silenced philosopher and scientist (nothing similar occurred on the German side).


4. The Mathematician

While making a name for himself as a teacher and an advocate of reform, Bolzano was also quite busy in his spare hours, many of which he devoted to mathematics and philosophy. In 1810, he published a work called Contributions to a Better-Grounded Presentation of Mathematics,1 in which he set out his ideas on mathematical method and the classification of the branches of mathematics and announced his intention to publish a systematic development of mathematics beginning with its foundations. The second part of the Contributions, entitled “On the Mathematical Method,” contains Bolzano’s first presentation of logic.

The Contributions were thus presented as the first instalment of the projected larger work. But because it did not draw the response Bolzano had hoped for, he decided to shelve the original project for a time and instead publish samples of his work more likely to attract the attention of mathematicians.2 In the end, three publications came of this second attempt, all of them devoted to the foundations of mathematical analysis: The Binomial Theorem, the Purely Analytic Proof, and The Three Problems of Rectification, Complanation, and Cubature (the last work also contains interesting fragments of point-set topology).3 Bolzano presented an earlier version of the third paper, entitled Versuch einer neuen Theorie der Ausmessung der Linien, Flächen und Körper, to the Bohemian Royal Society in 1814, and became an ordinary member in 1815. This memoir was not published in the Abhandlungen of the Royal Society, though the Purely Analytic Proof was.1

Bolzano understood both the novelty and importance of these works, and especially of his views on the foundations of mathematics. Though he was never to know it, these early publications would eventually gain him a fairly important place in the history of mathematics. The Purely Analytic Proof, especially, was seen as a paradigm of the “new analysis” of the nineteenth century, and carefully studied by Weierstrass and those associated with him. Earlier, it seems that the great Norwegian mathematician Abel (who wrote the definitive work on the binomial series) had seen some of Bolzano’s work,2 and there has been speculation that Cauchy may have learned a thing or two from Bolzano as well.3

Bolzano had more time for his mathematical work after 1813 because of his health problems—on account of his life-threatening illness, he was ordered by his doctors not to teach from May of 1813 to August of 1815 and, after returning, imposed some limits on himself, taking care not to tire himself out so much and no longer receiving students at all hours. Death was a constant menace to his family in these years. His sister Franziska died in 1813 at the age of 17, his father in 1816, and his brother Peter, who had recently become a doctor, in 1818, aged 25. Bolzano took these losses hard,1 and the mental anguish may well have led to renewed bouts of physical illness. It is clear from some remarks in the mathematical writings of this time that he then thought that he himself might die at any moment.2

The period between 1808 and 1822 was one of intense preoccupation with logic, mathematics and physics, witness many manuscripts, most of which are unfinished: Etwas aus der Logik (1811–13), which was published anonymously in Czech in 1831, Allgemeine Mathesis (a draft of the second instalment of the Contributions), Eigentliche Mechanik (1808), Neue Theorie der Parallelen (1813), Uiber den Begriff der Größe (1816).3


5. Troubles

Bolzano taught for more than a decade at the Charles University. From the beginning, predictably, he had troubles with the authorities. Just months after he had been provisionally appointed in 1805, the Kaiser had decreed that Bolzano’s appointment should end after one year and that other candidates should be recommended to take his place.4 Apparently, the Kaiser had been informed that Bolzano was ideologically suspect (he was accused of teaching the new German philosophy and in particular of being a Kantian). The Bohemian institutions still enjoyed a measure of autonomy, however, and, after various interventions, including a petition from Bolzano, and a visit of the Prague Archbishop Wilhelm Florentin, Prince of Salm-Salm to the Kaiser to speak of the matter, Bolzano had his appointment confirmed.1

For several years, he lectured, as he had been ordered to, from a textbook written by the Emperor’s confessor, Jakob Frint. In 1811, however, with the permission of the director of studies, Milo Grün, he began to lecture from his own notes—the eventual source of the Treatise of the Science of Religion. This arrangement continued for several more years. During the academic year 1816/17, however, Grün died and was replaced as director of studies by Franz Wilhelm, Prior of the Maltese order. Bolzano, as we noted above, had recently returned from a two years’ leave of absence due to illness.

Wilhelm was ill-disposed towards Bolzano from the start, and one might be forgiven for thinking that he was appointed to the university expressly to find a pretext for removing Bolzano from his post. Noting his dissatisfaction with the performance of Bolzano’s students, and his failure to use the approved textbook by Frint, Wilhelm sent a negative report to the Ministry of Education [Studienhofcommission] in the spring of 1817. When this failed to elicit a response, he sent a second one in the summer, which, as we shall see, set the machine in motion.

For their part, the students, rightly sensing his hostility to Bolzano, did not think much of Wilhelm, and made their dislike felt in a number of ways. In March of 1817, while observing a mid-term examination of students in Professor Klar’s course on Greek, he became irritated by students coming and going, making noise the while. He demanded silence, a request that was met with an uproar that he was unable to calm. Bolzano, hearing the noise from an adjacent room, appeared soon afterwards, and settled the students down with his quiet authority, perhaps adding thereby a further humiliation to Wilhelm’s day.2 Further unruliness aimed at Wilhelm was in evidence at the beginning of the winter semester of the 1818/19 academic year, when the regulations governing the university students were read out. Zeithammer tells us of other student pranks played at his expense.3 It is quite obvious that they were not very nice to him. Complaints reached Vienna, including Wilhelm’s second report, and the professors in Prague were asked to account for why

discipline at the University in Prague has completely decayed (principally because students have lost all respect for their superiors) and by what means the previous order and morality might be reestablished.1

The complaint found little echo in the professors’ responses. Most entertaining is that of Ladislav Jandera.2 Reports of a decay of discipline, he remarks, are so thoroughly false as to be comical. As for the good old days, “Good God! what sorts of excesses might one not find among the philosophy students!” Professors were openly insulted in class, pelted with apples and worse, dogs and hawks were brought into classrooms, etc. His older colleague Professor Seibt, moreover, had told him that in his day there was no way to establish order among the first-year students until Maria Theresa permitted the university authorities to ship unruly students off to the army. Lecture rooms, hallways, even the dean’s antechamber were covered with obscene graffiti to the point where there was no room for more, priceless paintings were whacked with sticks, the students were given to whoring, storming coffee houses, and other base behaviour:

What would people say if students today behaved in this way, and yet—one scarcely believes one’s senses when one reads or hears this—[the authorities] want to see the return of this old academic order and morality!3

Professor Krtička, the director of studies for the law faculty, placed the blame for the unruliness squarely on Wilhelm himself, who, he said, was manifestly unfit for the job.4 In the end, nothing much seems to have come of this particular complaint, save, perhaps, Wilhelm’s promotion to head the faculty of theology.5

Wilhelm’s negative reports on Bolzano’s teaching were another matter. Although a letter from the provincial government of Bohemia written in support of Bolzano accompanied one of Wilhelm’s reports, the ministry ordered an inquiry and demanded copies of Bolzano’s course notes. Bolzano explained the liberties he had taken with respect to the academic regulations by noting that Grün had given him permission to proceed, and went on to point out various deficiencies of Frint’s textbook. Since 1810, however, Frint had, as the Kaiser’s confessor, become one of the most powerful people in the empire. Never pleased with the poor sales of his textbook in Prague, it is a safe bet he did not take kindly to Bolzano’s pointed criticisms of his work. In November of 1819, together with the Kaiser’s personal physician, Baron A. J. von Stifft, he collected a variety of offensive extracts from Bolzano’s exhortations and presented them to the Kaiser, who was predictably outraged.1

Bolzano’s remarks on just and unjust authorities, and the duty of obedience (which admits of exceptions),2 were found highly offensive, as was the following passage from a volume of sermons published in 1813:

Each century furnishes us …with new proofs of how harmful war is; of the abuses which certain social institutions inevitably lead to; under which constitutions the people are better off. And should it be impossible for our God to make us all wiser through this, to finally open our eyes, so that we will recognize with wonder, how easily we might have had things better all along? O! he can certainly do that, our God; he will certainly make it happen. There will come a time—I say this with complete confidence—there will come a time when war—that absurd attempt to prove one’s right by force—will be looked upon with the same disgust that duelling is now! There will come a time when all the thousandfold divisions and distinctions of rank between people, which bring about so much evil, will be put back within their proper bounds, so that each will deal with his neighbours as a brother with his brother! There will come a time when constitutions will be introduced which are not open to the horrible abuses which our present one is; a time …when no one will think himself deserving of honour and respect because he, a single person, has taken for himself as much as would be sufficient to satisfy the needs of a thousand!3

Stephan Schindler tells us of another problem that Bolzano faced during these years:

At the beginning of 1818 Bolzano, along with Dr. Gregorini, the Commissioner of Police Preißler, and Superintendent Eichler, appears to have been suspected of Freemasonry and of belonging to the Dresden lodge. Although the subsequent investigation produced no result, Bolzano was summoned before the Captain of the city [Stadthauptmann] and obliged to make a statement that he “never belonged to a secret society whatever its name might be, does not presently belong to such a society, and shall never join one.”1

In the meantime, the Vatican had also became involved. In July 1819, the papal nuncio in Vienna, in Winter’s opinion at the urging of Frint, had written to Rome to warn about Bolzano.2 Then, at the end of August, two students from Prague, each having a beef with Bolzano, travelled to Rome to lodge a complaint about his “heresies” and the machinations of his disciple Fesl.3 From this time on, Rome took a lively interest in the activities of Bolzano and his friends.4 As Jaromír Loužil writes, the entire apparatus of Church and state was stirred up by this affair:

The struggle over Bolzano stretched for years and occupied the highest officials of the Church hierarchy and the powers of the State; his case was dealt with by the Bohemian local government, the Prague Archbishop’s Consistory, the University of Vienna and the Ministry of Education, the State Council, the papal nuncio, the Emperor’s personal confessor and eventually the Emperor himself.1

What, exactly, was Bolzano accused of? Stifft and Frint had put together a long list of transgressions: of having transformed religion into morality, of interpreting the Bible metaphorically, of having an unorthodox conception of the most perfect religion, and of maintaining the infinitude of the world in both space and time; of having maintained the eternal progress of humanity, the essential equality of all people with all of its consequences, including the eventual disappearance of distinctions of rank, the moral indefensibility of war, and the right to disobey unjust authorities. The political scope of his teachings could not be overlooked.

After the defeat of Napoleon, the Congress of Vienna (1814–1815) cast the new foundations for the organization of European politics, based on the principles of “legitimacy” and solidarity between the ruling dynasties. All the forces of the European states could now be applied to the enemy within: the revolutionaries, the nationalists, and the liberals. “The clear and precise aim of the factious is one and uniform,” Metternich declared. “It is the overthrow of everything legally existing. […] The principle which the monarchs must oppose to this plan of universal destruction is the preservation of everything legally existing. The only way to arrive at this end is to allow no innovations.”2

In response to the police state of Metternich, German students created a number of groups united in the Burschenschaft, which was animated by revolutionary and nationalistic ideas. The great demonstration in Wartburg in 1817, organized to celebrate the tricentennial of the Reformation, ended with a bonfire, where the students burned conservative writings. In Bohemia, too, students who had come from Jena and Halle organized secret societies.

In Litoměřice (Leitmeritz), in the north of Bohemia, between Prague and the German universities, Michael Josef Fesl, the young rector of the seminary, a close friend and student of Bolzano and Dobrovský, had organized a secret society in 1818 called the Christenbund. Fesl had given Bolzano’s ideas a radical edge that was foreign to them, but nevertheless made the goal of his organization nothing more than moral perfection. Despite these limited aims, he was denounced as a subversive in Rome and Vienna, and his Christenbund was lumped together with the secret societies of the German students (membership in which was at that time considered treason). Frint himself accompanied the policemen who arrested Fesl in Litoměřice and brought him back to Vienna in chains,1 where he was condemned to solitary confinement in a monastery. (Unable to bear the pressure, Fesl recanted in January, 1824, which greatly increased Bolzano’s peril.2 ) Fesl’s superior, the bishop of Litoměřice, Josef František Hurdálek, was also encouraged or forced to resign.3 The matter was doubly serious: on the one hand, a secret society had been discovered in the midst of an institution devoted to training priests; on the other hand, its founder was known as a follower of Bolzano. Bolzano thus found himself caught up in an affair that he strongly disapproved of: upon learning of the secret society, he had immediately told Fesl to dissolve it. But it was already too late. Despite the strong resistance of the Josephinians, and the support Bolzano had among the nobility and administration in Bohemia, his fate was already sealed. The Kaiser and his administration in Vienna simply needed to find some way to justify the dismissal and prosecution of Bolzano, something they were determined to do by whatever means necessary.

Bolzano appears to have helped the process along when, at the beginning of the 1818–19 school year, he read a sermon in which he spoke openly of his troubles with the authorities.4 Although his purpose seems to have been innocent enough—he urged his students not to react violently should he be dismissed, and to avoid hastily concluding that his opponents were evil men—this sermon was perceived as incendiary. Among other things, he asked his students to consider everything he had taught them carefully, and to judge for themselves how much truth it contained, citing in this context one of his favourite biblical passages (1 Thessalonians 5: 21): “Test all things: hold fast to what is good.” Perhaps no reminder is needed at this point about the way the suggestion that students should think for themselves would be viewed by the authorities.5 In any case, the impressively named Count Franz Anton Kolowrat-Liebsteinsky, the highest official of the Bohemian government, who was well enough disposed toward Bolzano, recognized at this point that he was on his way out, and started to look for some way to provide him with a soft landing.1

In February of 1819, Baron von Stifft proposed to Francis that Bolzano’s exhortations be examined by the professors of theology at the University of Vienna. Not only would this furnish the grounds for dismissal, he argued, it would also allow the administration to check the political reliability of these professors. His expectation, however, was disappointed, as all but one of the theologians declared Bolzano’s teaching to be well within the bounds of orthodoxy (the lone dissenting voice found his views questionable only on minor grounds).2 The prosecution of Bolzano, consequently, would have to be overtly political.3

At this time Metternich was preparing a decisive blow against the revolutionary and nationalist movements. The assassination of the poet and diplomat (and Tsarist spy) August von Kotzebue by a student at the University of Jena in April of 1819 provided a convenient pretext for launching it. Later that same year, leaders and officials met in Carlsbad and resolved to confront the reform movements head on. The Carlsbad decrees tightened up the censorship regime, reduced the rights and freedoms of the universities, enjoined governments to remove “unreliable” professors (in addition to Bolzano, there were a number of others, e.g., Fries, who was forbidden to teach philosophy for fourteen years, and Rembold),4 ordered the dissolution of the student corporations and banned the gymnastics clubs, the organizations of German liberals. All pretence of being anything other than a police state was dropped, secret denunciations were encouraged, and “demagogues” pursued. Finally, the Kaiser’s trip to Rome in the autumn of 1819 sealed the unity of the Austrian court with the Roman Catholic Restoration.

In a memorandum to the Kaiser dated 13 November 1819, Stifft set out the charges against Bolzano.1 He begins by enumerating a variety of offensive doctrines. Bolzano seems to want to explain everything in religion, even the mysteries, philosophically. He claims that general councils do not determine what is to count as revelation, but only the general agreement of all the members of the Church; that there may be more than one religion that is maximally beneficial for a man in certain circumstances; that the world is infinite in space and time; that Jesus was merely a man; that one of the highest goals of humanity is the elimination of distinctions of rank; and more besides:

This was taught in France by the Jacobins, and the German demagogues preached the same. But it is mind-boggling that in our country a priest and teacher of religion can give such a lecture from a holy pulpit…. Bolzano conveyed his doctrines to the students of philosophy, who are always most prone to catch fire. He lectured them at a time when minds are so much inclined to uproot all existing order, at a time of zealous agitation through twisted religious-political principles, to turn the youth at our universities into fanatics who would think every means permitted, indeed mandatory, if it led to the desired goal…. By casting Christianity as a mere religion of reason, by leaving to obscure feeling and mere human reason the concept of legitimate governance and opening to doubt the duty of obedience and at the same time advocating the equality of different peoples and new constitutions as the highest goal of human happiness, Bolzano’s efforts are well-suited to create in our country the kind of fanatic that already exists in German universities in great number.2

What should be done with Bolzano? The Bohemian authorities suggested that he be given the chair of mathematics in Lemberg (Lviv); others suggested a position at the Observatory in Vienna.3

Stifft, however, held out for simple dismissal, and would prevail:

As a citizen, he not only fosters but also openly and in sacred places declaims principles that endanger the peace of the state. This behaviour merits stern reproof, and renders him unfit for every civil office, especially teaching posts. Thus he cannot be reassigned to the observatory in Vienna, as this would be a reward for and to a certain extent show approval of what he has done. Nor should he be removed from Prague. For in these times the government urgently needs to speak distinctly and powerfully against such men, and to halt the growth of the evil seed where it has been sown by setting an imposing example.1

The Kaiser signed a decree on Christmas Eve of 1819, removing Bolzano from his university post, rebuking him severely, and commanding the Archbishop of Prague to examine his writings in preparation for an ecclesiastical trial. The Governor of Bohemia was ordered at the same time to find out how a volume of his exhortations had managed to get past the censor in 1813. Six months later, Bolzano was granted a pension of 300 Gulden (his salary as a professor had been 800 Gulden, already a modest sum).2 He was not to be allowed to teach, to preach, or to publish, and was to be carefully watched by the police.

Bolzano received the news in the new year. On the 19th of January, he was at his desk working on a sermon, when a servant came with a summons to appear the next day before the Oberstburggraf, Count Kolowrat-Liebsteinsky. Bolzano went, and the Count handed him the act of dismissal, which he himself was required to read aloud. At a certain point, he came to the following words:

…in which he has grossly violated the duties of a priest, a teacher of religion and of youth.

Bolzano interjected: “My conscience tells me I am innocent of these charges,” to which, as Zeithammer tells it, the Count replied “as does mine.”1

In 1820, Wenzel Chlumčanský, now Archbishop of Prague, appointed a commission to examine Bolzano’s writings. Vienna and Rome applied a great deal of pressure to the old Archbishop, who was expected to convince Bolzano to recant.2 The stakes were high: Bolzano faced solitary confinement in a monastery should he be found guilty.

At first, Chlumčanský was very much on Bolzano’s side. After obtaining Bolzano’s response and interviewing him, he recommended that Bolzano be reinstated to his university post.3 This was not what the Kaiser was looking for from him. Chlumčanský was duly ordered to increase the pressure on Bolzano, in order to obtain a public recantation. He in turn took a hard line. Bolzano, who could find nothing in which he offended, steadfastly refused, though he was happy to provide explanations and justifications of his actions and his teaching. Surprised by Chlumčanský’s change of attitude, according to Zeithammer, he asked him the reason for it. Chlumčanský told him that his feelings had not changed, but that his hand had been forced.4 The tension reached its high point in 1824, when Bolzano visited the Archbishop at his country residence in Rožmitál. Chlumčanský, who claimed to be gravely ill (he was certainly under stress), had Bolzano conveyed to his bedside by a servant, and told Bolzano that his intransigence, if continued, would kill him.5 Though sympathetic to the Archbishop’s plight, Bolzano again refused.

The key role in bringing things to an end seems to have been played by Josef Dobrovský. Bolzano had produced a written statement in reply to the ecclesiastical charges made against him. This reply came to Dobrovský’s attention via Franz Georg Lock, the bishop of Budyšyn (Bautzen), who had been sent a copy without Bolzano’s knowledge, probably by Bolzano’s friend Příhonský.6 Dobrovský had also been given to understand that discussions were then underway concerning which monastery Bolzano should be imprisoned in, the condemnation itself being presented as a foregone conclusion. Hearing this, and reading Bolzano’s justification, Dobrovský immediately wrote two letters, one to Chlumčanský, the other to Frint:

He wrote to the Archbishop to say that Bishop Lock had read Bolzano’s defence and had declared its author to be catholicissimum; that he, the Archbishop, would have recognized this too if he had read it; thus he should read it himself, and not rely on his boozing theologians (theologis bibulis); and that he should protect Bolzano, since if any harm were to come to him, he (Dobr.) would publish Bolzano’s defence. To Frint, he wrote that he knew of many people who were prepared to testify openly that he (Frint) had led them astray with respect to the Catholic religion; but that he knew even more who were prepared to declare that Bolzano had won them over to Catholic Christianity or strengthened their conviction; that he should stop his persecution of Bolzano, or else he (Dobr.) would publish the story of what had happened at Leitmeritz along with the testimonials. These threats worked, for Dobrovský was a man of his word.1

In Prague, Bolzano was summoned to face the Archbishop’s commission one last time. The Archbishop and his retinue received him in full regalia. Bolzano writes:

…the whole proceeding was intended to surprise me and to throw me into confusion through its outward splendour; they may not have known that the unexpected was more welcome to me in such a hearing, nor that, according to my notions of greatness, what went on there was petty and ridiculous.2

They put the charges to him once more. As before, he would not recant. At this point, the Archbishop demanded that Bolzano recite the credo, which he was happy to do. He was finally allowed to dictate his response to the charges, which concluded with these words:

As much as I am convinced that, as a fallible man, I may have said quite a few, indeed a great many incorrect things in my lectures on religion and in my sermons, to this very moment I have been unable to discover any mistake that involves more than the scientific or rhetorical presentation of the matter; the teachings themselves, which I have presented either as doctrines of the Church or grounds of proofs for these, I still hold to be correct, and believe that the latter are especially well suited to placing the truth and divinity of our holy religion in the proper light for an educated public. Thus I cannot regret having presented these doctrines, nor, without sinning against our holy religion, can I retract them.1

The Archbishop then declared the matter closed. The seriousness of the occasion instantly disappeared, for the judges were no doubt relieved not to have to continue the pursuit of Bolzano any longer.

In February of 1826, the Kaiser, who had followed the process closely, registered his disappointment in a letter to Chlumčanský:

With sadness of heart I gather from your report that matters with the priest Bernard Bolzano still stand about where they stood six years ago, and that in an affair so important for religion, church and state nothing has actually happened.2

Bolzano’s dismissal was only one among many in the empire at the time, as the Kaiser and his ministers attempted to prevent the spread of revolutionary and even merely reform-minded ideas. Bolzano’s exceptional personality, his integrity, which even his enemies could not deny, the deep respect in which he was held, made his treatment at the hands of the authorities a matter of general concern. His trial marks the culmination of the conflict between the Josephinian Enlightenment and the Austrian Catholic Restoration in Bohemia, a conflict between two irreconcilable visions of Catholicism and of politics. In the words of Helmut Diwald, “People then looked upon Bolzano as if he represented the very soul of Bohemia; what happened to him did not simply happen to a private individual.”3

The Viennese court was able to remove Bolzano from the public sphere, to place him under strict police surveillance, and to block the publication of his works in Austria, but it could not deprive him of his personal freedom nor prevent him from speaking or publishing in Germany. At every level of the Bohemian administration, the Kaiser’s personal instructions with respect to Bolzano ran into a silent, tenacious resistance. Many who had been ordered to harass or spy on Bolzano in fact discreetly protected him: his colleagues, civil servants, the provincial government of Bohemia, the Viennese theologians, the Archbishop of Prague. Even a high police official, Vinzenz Fiebrich, who had been ordered to keep an eye on Fesl in Vienna, became friends with this young follower of Bolzano, and an important protector and advisor to Bolzano and his circle. Fiebrich, who had himself been a student of Bolzano, would play an important role in getting Bolzano’s writings published abroad, especially the Theory of Science.1 In marked contrast to later practice under the communists, there was never any thought of barring Bolzano from participation in the Bohemian Royal Society. The nobility of Bohemia, the rich landowners, were honoured to welcome into their homes the victim of reactionary and arbitrary politics.2

Bolzano himself did little to avoid the conflict with Vienna. One might even say that in a way he welcomed it, and was not dissatisfied with its result:

For my mother’s sake, I felt bad about my dismissal, but for myself I could be fully content; for now my life was less endangered and I could work as a writer.3

Freed from the demands of his professorship, indeed from professional obligations of all kinds, he was now able to devote himself entirely to writing.


6. The Hoffmanns

In September of 1821, in the midst of his troubles with the authorities, Bolzano’s mother died. He took the loss hard, as he had been very close to her, sharing her sufferings while so many of her children died, often after long and painful illness. But her death was a double blow, since it was she who had always looked after him, keeping his extremely fragile body going somehow or other. Now that she was gone, his prospects did not look good.

That he lived to a fairly advanced age was due in large part to a most remarkable woman, Anna Hoffmann (née Janotyk von Adelstein), and her husband, Josef, a wealthy landowner and manufacturer (he ran a glass factory) from Těchobuz, a village in southern Bohemia in the forests between Tábor and Pelhřimov (since 1815, they had lived in Prague during the winter). Anna, who, like many in Prague, had heard quite a lot about Bolzano and his troubles, had already got hold of some of his exhortations, and was anxious to meet him. In 1823, her only surviving daughter, Karoline, then not quite 16 years old and just about to be introduced into society, fell ill in Prague. Her condition soon worsened significantly, and the doctors advised the Hoffmanns to call a priest to administer the last rites. Anna asked for Bolzano, and he was duly summoned. At the last minute, however, the Hoffmanns were advised not to take this step for fear of further damaging their daughter’s chances of recovery, and Bolzano was sent away. When, a little while later, he was called back to the house, she had already died.

As it turned out, they had already met. As he later recalled to Josef,

Not long before Karoline’s death, two women came to confession in the Týn Church [Teinkirche], and I gathered that they were mother and daughter. Their devotions were so beautifully composed, that I myself was edified by them, and inferred that they must be highly cultivated. When I came to your house the evening that Karoline died, I immediately recognized the mother, and knew where I was, and who it was that had died.1

Anna was crushed by Karoline’s death, as was Josef. Bolzano sought to console them, and became a regular visitor to their house in Prague.2 They quickly became close friends, and Josef invited Bolzano to come live with them in Těchobuz. To the surprise of the Hoffmanns, he accepted immediately. From 1823 to 1830 he would spend his summers in Těchobuz, returning to Prague with the Hoffmanns during the winter. (While in Prague, he lived with his older brother Johann, but spent most of his days with the Hoffmanns, where he pursued his work.) In 1830, the Hoffmanns decided to spend the entire year at Těchobuz, and Bolzano moved there with them. In all, they lived together for the better part of twenty years.

Anna Hoffmann was an exceptionally cultivated woman. She knew German literature quite well, was widely read in history, and a student of contemporary politics. Having been raised in convents in her early years after her father had died, she had developed simple habits and had no taste for luxury. Josef tells us that although she had inherited quite a lot of expensive jewellry, she took no pleasure in wearing it, and only ever wore her wedding ring. Nor did she have any interest in the other ornaments of the landed gentry—furniture, plate and silver, clothes, carriages, horses, etc.—even though he was in a good position to provide them.1 She could be too forthright in expressing her opinions for her husband’s taste and, despite her origins, was decidedly democratic rather than aristocratic in her political sentiments.2 Gossip, and maintaining position in society were matters of complete indifference to her. She was, instead, interested in the life of the mind, generally preferring the company of educated men to women, but liking best of all to speak with other educated women.3 In many ways, she was made for Bolzano, something that Josef recognized almost immediately. He writes of Bolzano’s first meeting with his wife:

Already, they may have felt that two souls had found each other, whose beautiful harmony would develop into a most worthy association, although they could not then guess how beneficial it would be nor how long it would continue.4

Like Bolzano’s mother, Anna had been beaten down by life. Married at 18 in 1802, she got pregnant almost immediately, bearing a son, Karl, in 1803, followed by a daughter, Anna, in 1804, followed by a stillbirth, then by five other children, the last in 1821. Most of them died young, some within days of their birth, others in their first couple of years.1 The arc of her spirits is clearly visible in the following story, told by Josef. She loved to dance, he informs us, especially waltzes. But she began to dance, as was proper, only after she was married, and stopped entirely when she was only 23, after the death of her first daughter.2

Anna took it upon herself to see that Bolzano was well looked after, and that he had what he needed to pursue his work. Just as he helped her recover from her grief, she kept him going through his frequent bouts of lung trouble, and worked hard to keep him from overextending himself.3 In this respect, she took over the work of his mother, and there was certainly something in their relationship resembling that between a mother and son.4 But it seems clear that it was also different in many ways (for one thing, Bolzano was three years older than Anna). The two of them not only worked together, but also spent much time simply enjoying each other’s company. They also played a significant role in educating a couple of the Hoffmanns’ grandchildren (the children of Anna’s son Karl), named, interestingly, Anna and Bernhard. The best, perhaps, is simply to say, as Josef did, that they both respected and loved each other.

Was it awkward in the Hoffmann house? Was there friction, jealousy, etc.? Josef assures us that there was nothing of the kind:

Many of his students and other, highly-placed people knew his value quite well, yet—I am certain of this—none more completely than her, his true friend unto death. So too, no one could value her more than he did, myself included. Many may imagine that this could not be unless she had somehow neglected her duties as wife and mother. But this was not so; I can confirm before God and the world that she truly and honestly took care of me, of her children, and of her friend! Had this not been the case, he, unshakable in his noble principles, would have left our house at the first hint of something of the sort, even if he knew that in so doing he would have to depart from this world.1

How was this possible? Josef again provides us with a few clues. For one thing, no familiarity ever crept into their relationship: through almost two decades of living together, he claims, Bolzano’s demeanour toward them did not change.2 He was never stuffy or sanctimonious, indeed quite the opposite.3 Nonetheless, the three of them preserved a certain formality in their dealings throughout all these years.4 Equally important was the great care he took to stay out of the Hoffmanns’ business:

He never in any way involved himself in our domestic matters. Even when he noticed at lunch that my wife and I were angry with each other, he simply lowered his gaze; one could tell that something saddened him, but it never occurred to him to try to reconcile us. When he noticed that the dispute had been resolved, however, one could see how the poor, noble man silently rejoiced….5

There is no doubt that Bolzano’s relationship with the Hoffmanns was of the sort that might excite comment, especially in view of the carryings-on of some other priests. Josef recognizes this concern (“I will not deny that there was something unusual in this situation”), and dismisses it with a few words:

There is a good reason why I have not spoken much of myself on this occasion. But, in order to to ward off any misunderstanding, I ask you to consider how I too, without harbouring any jealousy, must have admired, honoured, and loved Prof. Bolzano, since it is obvious that otherwise it would have been impossible for us to remain so long under the same roof. As remarkable as this must seem to strangers, quite a few living witnesses will gladly confirm everything I have said or will say about my household.6

He recognized his wife’s intense love and admiration for Bolzano, and was fine with it. In his own way, he was just as remarkable as his wife. As a practical man of business, he also provided a useful tonic for Bolzano, raising an eyebrow at some of his more advanced speculations and bringing him back down to earth. For example, he thought Bolzano’s major political work, On the Best State, “which has not been printed but is still known to many,” was not at the same level as his other philosophical and theological works. The main ideas were formed, he speculated, while Bolzano was still too young, lacking important experiences which place a check on our natural tendency to get carried away in theorizing.1 This was just the sort of reminder Bolzano needed on occasion. The two remained friends to the end, Bolzano making annual visits to Těchobuz even after Anna had died.


7. The Těchobuz Institute for Advanced Study

Bolzano’s years with the Hoffmanns were without a doubt the happiest of his life. They were also among his most productive. What Eliot’s Dorothea (in Middlemarch) sought in vain in Casaubon, Anna Hoffmann found in the ailing Bolzano. Fragile as his body may have been, Bolzano had plans, and an astonishing capacity for work. Among other things, he had already started work on a treatise of logic, and would eventually return to his earlier project of developing a unified foundation for all branches of mathematics, pure and applied. There would also be theological works in plenty, and politics and metaphysics besides. In addition to keeping him in some sort of health, Anna was an active participant in this work, discussing his projects with him, carrying on correspondence on Bolzano’s behalf, helping ready his works for publication, even commissioning two of them. The Hoffmanns also regularly welcomed Bolzano’s friends and collaborators into their home.

Several of Bolzano’s former students were also very much involved in his work in these years, notably, Michael Josef Fesl, František Příhonský, and Franz Schneider. Despite their close connection to Bolzano, Příhonský and Schneider had for the most part managed to stay out of trouble. Příhonský was the dean of the Wendish seminary in Prague (where priests were trained for work among the Lusatian Sorbs) and Schneider a teacher of religion in a Prague secondary school. Fesl, as we saw, was another matter. During his imprisonment, he was watched day and night by two policemen.2 After his recantation, he had been released, but was then sent to Graz, where he lived under the close supervision of both Church and police. Until his orthodoxy and reliability were established he was only to be allowed to visit four named individuals.1 Communication with others, especially Bolzano or his friends, was strictly forbidden. Yet despite the intentions of the administration, the actual performance was such that Fesl was able to take a leading part in bringing Bolzano’s work to the public.

Bolzano had help, then, but a number of obstacles stood in his way. First of all, the government was determined to prevent him from publishing anything, no matter what its content. There was a constant risk of manuscripts being lost to police searches, for which, of course, no legal warrant was required. Publication within the empire was out of the question. Manuscripts had to be approved by the censor, but when Bolzano submitted something, he received no response; still worse, his manuscripts were never returned.2 According to Winter, he even tried an experiment. An utterly innocuous devotional tract he had written was submitted under the name of one of his students. It was immediately approved by the censor. The very same booklet, with a different foreword and Bolzano’s name on the title page, was blocked.3

Why not publish elsewhere, say, in Saxony or Bavaria? In principle, this was no different, since by law an Austrian subject had to have his manuscript passed by the internal censor even for publication abroad.4 So a variety of expedients had to be devised. On several occasions, Bolzano’s writings were simply issued anonymously, sometimes with the claim that they were “based upon” Bolzano’s ideas (which was true enough). On others, though his name was mentioned, it was made to appear that he had nothing to do with bringing the work to print (this was actually true in the case of his autobiography, which he had written for Anna Hoffmann, never intending it for publication5 and also the Lehrbuch der Religionswissenschaft). The responsibility for this act was placed on editors who remained unnamed, who moreover pretended that they had somehow come across the manuscript, and were issuing it without Bolzano’s knowledge or permission. The Theory of Science, for example, bore on its title page:

Dr. B. Bolzano’s

THEORY OF SCIENCE

Issued by Several of his friends

It had to be this way. For the production and publication of one of the greatest works of nineteenth-century philosophy, a work on logic and scientific methodology with no offensive content, political or otherwise, involved several criminal acts, and there were people in the government who would have been quite delighted to prosecute those responsible.

Another difficulty was communication among Bolzano and his former students. Any letter sent through the post might be read by the police, its contents used to create all manner of trouble for those involved. Manuscripts might be confiscated in transit. Again, a variety of detours were devised. Anna Hoffmann rather than Bolzano corresponded with Fesl on occasion. Names were not named. Codes and metaphors were used. Most importantly, the regular post was usually avoided, letters passing instead through a series of more reliable hands, and in many cases eventually being destroyed after reading.

Given all this, it is remarkable how much Bolzano and his circle got done. During the 1820s, much of the effort went into the Theory of Science, Bolzano drafting, his students making fair copies, commenting, Bolzano revising, and so on. Once the manuscript was completed in 1830, Bolzano’s wider network set out to find a publisher. For more than five years, the one and only copy wandered from one town to another “like a beggar.”1 It was Fesl who, under police surveillance the whole time, finally got it done, convincing the publishing firm of Seidel in Sulzbach to print the work at considerable expense (which it never recouped, though the house did make some money on Bolzano’s religious writings).

Another major work from this decade is Athanasia, a tract on immortality that Bolzano wrote at Anna Hoffmann’s request, which was published anonymously by Seidel in 1827. It is often said that Kant, by showing in the first Critique that it was impossible to get anywhere with philosophical arguments about immortality, put a stop to them. Whatever the merits of Kant’s arguments might have been, the historical claim is simply untenable, as the subject of immortality remained a hot topic in the early nineteenth century. Bolzano’s Athanasia, even issued anonymously, was quite popular, making enough money for Seidel that Athanasia was issued in a second edition during his lifetime (1838), this time with Bolzano’s name on the title page (it also contains a large appendix reviewing the literature on immortality that had appeared since 1827). Athanasia is, it must be said, an odd work. Intended not for specialists but instead for the educated general public, and meant to put their minds at rest concerning this highly important question, it is also one of the main sources for Bolzano’s metaphysics. Alongside speculation on the afterlife, it contains rather technical reflections on ontology, the nature of substance, and so on. Its popularity attests to the enduring interest in its subject.

Why was the topic so important to these people? Sometimes, immortality is appealed to as a kind of theoretical stopgap: since the wicked must be punished and the good rewarded, and since this does not always seem to happen in this life, there must be another in which the accounts are squared. We don’t think this was ever foremost in Bolzano’s mind, nor in Anna’s. Rather, it seems to us that it was the repeated loss of loved ones, especially the young, that explains their intense emotional interest in the question. In his autobiography, discussing the death of his sister Franziska, for example, he writes:

You will also understand how with every death of a loved person the question of what unaided reason might establish concerning the continued existence of our soul and meeting again in another world could become more important to me. And I have had to endure many more such deaths, alas!, so that I can truly say that I have paid dearly for the grounds upon which my present conviction rests.1

As soon as Bolzano had completed the Theory of Science, he returned to mathematics. As in 1810, his ambition was to produce nothing less than a single foundation for all of mathematics, and to work out the details of its principal branches. It was to be called the Theory of Quantities (Größenlehre). Though he never completed the work, hundreds of pages of drafts survive, some of them very polished.1 Exactly as in 1810, he began with an attempt to determine the concept of mathematics, before giving an abbreviated presentation of logic, followed by a development of the theory of collections [Inbegriffe].2 Then there are developments of the theory of natural numbers, followed by theories of rational and real (“measurable”) numbers, an extensive part on the theory of functions, another on geometry, and more besides.

Though most of the treatise did not see the light of day until the twentieth century, the short presentation of logic, entitled “On the Mathematical Method,” was, soon after its composition, the subject of intense discussion between Bolzano and Franz Exner, who had been named professor of philosophy at Prague in 1832. A good Austrian who appreciated the social nature of philosophy, Exner organized a “circle” for learned discussion upon his arrival in Prague. Inevitably, he encountered many admirers and friends of Bolzano. In 1833, Bolzano sent him a copy of “On the Mathematical Method,” hoping thereby to obtain the criticisms of a serious philosopher. Exner obliged him, which began a correspondence that continued for the rest of Bolzano’s life.3 The most intense exchanges, the ones focussed on Bolzano’s logic, date from 1833 and 1834. (There would be a further exchange at the Bohemian Royal Society in the early 1840s.) These were punctuated by discussions in person in 1834, while Bolzano was in Prague from June to November.

Exner was an excellent counterpart for Bolzano in many ways. Well-disposed toward him from the start, he engaged in a respectful dialogue about philosophy, something of which Bolzano had little experience. He also had a great deal of difficulty understanding Bolzano’s fundamental conceptions, which forced the latter to find better ways to explain them. But the distance between their respective philosophical positions was too great, and Bolzano never succeeded in convincing Exner to approach logic from his perspective. The letters were not published until 1935; nonetheless, there are a number of indications in the letters and elsewhere that the debate was fairly well known to at least some people in Prague.

Slightly earlier, Bolzano had begun another intense exchange of letters, this time on the topic of Catholicism. The correspondent in this case was his lifelong friend Stoppani. Their exchange of letters is concerned principally with one question: can Catholicism change, in particular, can it be improved? Is it, as Bolzano put it, perfectible? Stoppani, representing a strong current in the Catholic thought of the time, argued for the negative, claiming that Catholicism had been revealed whole and entire by Jesus, and could not be changed under any circumstances. What exactly the doctrines of Catholicism are was to be determined by the hierarchy. Ordinary Catholics believe, he maintained, because they are ordered to by their rightful superiors:

Jesus Christ also promised divine support to the ruling class of the Church, unified under a visible leader, until the end of time, support which puts it in a position to maintain the teachings of the founder of Christianity unadulterated, and to decide on their genuine meaning, when doubts arise, without risk of error. Accordingly, the only thing that remains for the faithful of the ruled class is to submit to the pronouncements of the clerical government unconditionally and trustfully….1

This, in a nutshell, is the system of Catholicism. It is “so intimately linked to hierarchy that the two stand or fall together.”2 Thus to call for free inquiry is to abandon the Catholic religion, and someone who embraces such inquiry, though he or she may still bear the name of a Catholic, is in fact nothing of the kind:

Free inquiry, progress in inquiry characterize the spirit of Protestantism; Authority and adherence to what the authority has decided are the cornerstones of Catholicism.3

The principle of authority is so important that Stoppani even approves of the use of “external force” to prevent the spread of the seductive Protestant ideas.4

Bolzano argued the contrary case. For him, belief is largely involuntary. We cannot believe something simply because we want to, nor because someone tells us to. At best, what one might obtain in this way is a profession of belief, one that has every chance of being empty. Nor was he inclined to draw such a sharp line between those in the Church who issue orders and the rest. According to him, as we shall discuss in greater detail below,1 the content of Catholicism is determined by what Catholics actually accept, and this may or may not agree with what they have been instructed to believe. The Catholic Church, in the strict sense, is not just the hierarchy, but rather the entire body of the faithful. Since its ruling class is only part of the Church, it is quite possible for differences between its views and those of the entire Church to arise:

There are many differences in more than one respect between the genuine Catholic and the Roman Church, in that much of what is taught in the Church in Rome is not taught and accepted by the entirety of Catholic Christendom, and these differences could become even more significant in the future.2

As for the use of force, Bolzano leaves no doubt where he stands:

When you claim of the Catholic Church that it has sought “so to speak, to surround the new [Protestant] ideas with a cordon” and has not “disdained to call upon external force, in order to protect its members from the dangers of seduction wherever possible,”—I must first point out that the word Church as used here can only be understood to refer to its leaders, the Roman Pope, and bishops (either individually or assembled in a Council). Now whether in such cases they have always acted rightly and reasonably; whether they have not in their zeal for the good occasionally missed the correct measure, whether some of them, indeed perhaps many of them, have acted from very unholy motives, e.g., in order to retain or increase their influence on the masses, for this reason working to counter the spread of true and beneficial conceptions, and in this way grossly violating the most holy rights of mankind: I set all of this aside. For concerning all of this any Catholic may (as we know) think one way or another without abandoning his Catholic faith….3

The exchange came to a stop with Stoppani’s death in 1836. Unlike the correspondence with Exner, this one was published during Bolzano’s lifetime, in 1845.1 As usual, the authors of the letters were not expressly indicated on the title page, though the subtitle does tell us that the book is also a “contribution to the illumination of some important concepts of Bolzano’s theory of religion.” This is quite accurate, if a little understated. For, in our opinion, this work is the best place to start if one wishes to study Bolzano’s views on religion in general, and Catholicism in particular. Nowhere else does he present them with such clarity and elegance, and nowhere else, thanks to Stoppani, can one see quite so well what was at stake.

Bolzano’s most comprehensive work on religion, the Treatise of the Science of Religion, was published in 1834, again by Seidel in Sulzbach. Bolzano was not named, though it was obvious enough to informed readers who the author was.2 In this case, unfortunately, the claim that Bolzano had nothing to do with the publication seems to have been largely true. It seems that Anna Hoffmann wanted to surprise him by having his lecture notes published. A copy was purchased, and Schneider asked to write an introduction. The manuscript was then sent to the printer. So far, Bolzano appears to have had no knowledge of what was going on. He did eventually see the first two volumes, however, and was not very pleased with the result. Apart from the fact that his views on certain important matters had changed in the meantime, and that in any case he would have wanted to carefully revise his work before publishing it, the text was also full of errors. Though he and Příhonský did their best to catch and correct these after the fact, the result was still far from ideal, and Bolzano set his hopes on a second edition, which never came to fruition.3

Around 1830, Bolzano also developed the political ideas he had first presented in his sermons, writing the first version of his treatise on political philosophy, On the Best State.4 It was finished in time for Anna Hoffmann’s name-day in 1831. (Bolzano revised the work in the late 1840s, producing a second version which, like the first, was not published.) Other significant works from this decade concern political questions involving the Church.1 Bolzano takes the positions, then quite unpopular with the Catholic establishment, that there should be a separation of Church and state as well as freedom of religion, and that clergy should not be supported by general taxation but rather by their own congregations (so that, for example, Catholics in Ireland should not pay taxes to support the Anglican clergy, nor should the taxes of Jews or Protestants in Bohemia be used to pay Catholic clergy).

The Irish case was discussed in considerable detail, and Bolzano argues that because the British taxation regime was literally snatching the last crumbs away from starving people (and this in order to maintain Anglican clerics in luxury), the Irish were completely justified in offering violent resistance, provided that there could be a reasonable expectation of success.2 The power in his words is palpable in this essay; it is easy to see how he could be such an effective preacher:

I should not have to point out that the injustice is the more offensive the larger the emoluments that this clergy obtains, and the poorer the people from whom they are extorted. If only part of what eyewitnesses tell us is true, if those tithes are extorted from people who live in the most abject misery, of whom hundreds die every year of starvation, while the Protestant bishops luxuriously consume the extorted abundance in another country, O! then I ask if the cruelties for which a Christian clergy is responsible cannot be compared to the most atrocious horrors that history reports of any heathen priestly regime, not excepting the horrors of human sacrifice? For these human sacrifices take the lives of only a few who, if they were adults, could console themselves in dying that they were expiating angry gods through their death. The priest sacrificed them not for his own pleasure, but from a sense of duty, however erroneous, believing that he had to obey the strict will of the deity. For my part I find the deed that you, preachers of the gospel, here commit more abhorrent.1

The end of the 1830s find Bolzano occupied with what to our mind were distractions. Unhappy with the reception of his work, he tried with the help of his friends to attract the attention of philosophers and theologians in other ways. In 1838, he and his collaborators, including Fesl, held a secret (and illegal) meeting in Těchobuz to make plans. Some results followed: a book containing reviews of the Theory of Science and the Treatise of the Science of Religion, along with Bolzano’s replies, was published, as was a survey of the two works.2 Three popular essays on Hegel were written.3 There was also talk of founding a journal, and a plan was hatched to offer a prize for the best criticisms of his work. As praiseworthy as these ideas were, they bore little fruit.

One consequence of this activity was that Bolzano did not finish his massive mathematical treatise by the end of the 1840s. With one exception, the posthumously published Paradoxes of the Infinite, he did not even prepare samples of his work for publication, as he had around 1817 when he had shelved his first attempt. This was an important missed opportunity: had he published even a couple of short essays in Crelle’s journal or, still better, in France, he would have had a far greater impact on the history of mathematics. There was material enough for this: a highly original theory of collections, a purely arithmetical theory of real numbers, deep and suggestive proofs of fundamental theorems of real analysis, a variety of important counterexamples in analysis (including a continuous, nowhere differentiable function), to name a few. Perhaps he thought he still had time to complete the large work he had planned.


8. Last Years: Return to Prague

It was not to be. Towards the end of 1840, Anna Hoffmann started to show signs of a serious illness. By the end of the following year, her condition was so bad that the Hoffmanns moved back to Prague, where she would have more access to medical care (Bolzano went back to live with his brother Johann in the family apartment on Celetná street). Anna died in April of 1842. For Bolzano, this was a huge loss, one that affected him physically as well as mentally. His energy and capacity for work, though still impressive, would, he knew, never again be at the level it had been. There would also be a number of other demands on his time now that he was back in Prague. The mathematical treatise would have to remain unfinished, as he acknowledged in a letter to Příhonský in May of 1843.1

Though in extremely poor health, Bolzano accompanied Josef Hoffmann to Těchobuz, where Anna was buried. As Josef put it, they had both loved her deeply, each in his own way.2 A sign of their unconventional relationship was the following arrangement: the two of them agreed that whoever died first would be buried next to her.3

Another illuminating story from this time is told by Bolzano’s doctor and biographer Anton Wißhaupt, who assures us that it came to him from an ear- and eyewitness:

On the occasion of the funeral of his benefactress, Mrs. Hoffmann, the behaviour of most of the clerics from the area, busy with their hands but empty in their souls, angered him. At the meal afterwards, one of these brothers complained of the moral depravity of mankind. Bolzano then very sharply castigated him, saying, “In saying that, my clerical brothers, you condemn only yourselves. The greatest part of the blame is yours, and things will not improve until the community chooses its spiritual leaders from its own midst, people it can trust, and who care nothing about your Latin hocus-pocus.” The multitude looked upon the sage in utter astonishment until finally the chief dignitary broke the silence with the remark that the Professor perhaps did not mean this to be taken so seriously. “I am completely serious,” was his curt reply.1

As had been the case when his mother had died, another woman appeared to look after Bolzano soon after Anna fell ill. This was Caroline Lieblein (née Řehoř), to whom he had given lessons so many years ago. Though their relationship does not seem to have been as intense as that between Bolzano and Anna Hoffmann, it was also a many-sided one. She, too, became involved in his work to a certain extent, among other things preparing a German translation of Cabet’s Utopia Voyage en Icarie at his request.2 Money for books was now provided by Count Leo Thun, though Bolzano insisted that the Count first read his political treatise On the Best State before giving him any money.3

The return to Prague also brought a number of obligations. František Palacký, historian and political leader, and one of the fathers of the modern Czech nation, had been elected Secretary of the Bohemian Royal Society in 1840, and undertook to breathe new life into the organization. When he learned that Bolzano was back in town, he prevailed upon him him to head the newly created philosophy and mathematics sections. This meant quite a lot of work for him, both intellectual and administrative. Eventually, to reduce the burden, in a highly appropriate step, the two sections were combined (Bolzano also had Cauchy and Gauss named honorary members). Official pressure on Bolzano had already lessened somewhat with the death of the Emperor Francis in 1835, and several of the papers he read at the Society were actually published under his name. His interests were quite varied at this time, to judge from the contributions: there are pieces on logic, physics, aesthetics, mathematics. Some of the results contained in the Größenlehre were presented, and there was a talk (the text for which unfortunately seems not to have survived) on the philosophy of language.

Despite considerable differences in background and outlook, Bolzano and Palacký had great respect for one another, and became good friends. Palacký relied on Bolzano to read and comment on especially sensitive parts of his history of the Czech nation, especially those dealing with the Hussite wars.1 His granddaughter, Marie Červinková-Riegrová, would write the first biography of Bolzano in Czech.2

During the summers, he continued to spend time in the countryside, in Těchobuz with Josef Hoffmann, in Radíč (Raditsch, between Benešov and Tábor) with his old friend Franz Pistl, in Jirny (Girna, 20km north-east of Prague) with Martin Wagner, and with Anton Veith in Liběchov (Liboch, north of Mělník). In 1847, Příhonský, who then lived in Budyšyn (Bautzen), joined Bolzano for several months in Liběchov, and the two discussed Paradoxes of the Infinite, which Příhonský would publish a few years later.3

1848, the year of revolutions across Europe, was the last of Bolzano’s life. He followed the news with some interest and, despite his distrust of revolutions in general, was occasionally quite happy with the way things turned out. As Wißhaupt recounts:

On the first of March 1848, soon after hearing that Louis Philippe had been sent packing, I hurried to see [Bolzano] and told him about it. Quite peacefully, he asked me straight away whether much human blood had been spilled, and when I said no, his face was transformed with joy, and he said that the remaining princes would, out of fear of suffering the same fate, now have to strive to bring to life beneficial laws and humanitarian institutions.4

On the other hand, he was dismayed by many of the carryings-on of the time. The rise of ethnic politics, with German and Czech “ultrapatriots” opposing each other with increasing vehemence, not only saddened him, but, as he had written earlier, “made him sick.”5 And he remained suspicious of the enthusiasms of the moment, fearing, with reason, that many people were triumphing too soon, and that apparent gains might soon be reversed.

One example of this played out before the year had run its course.1 In May, František Náhlovský, Příhonský’s successor as head of the Wendish seminary in Prague, organized (with the help of Franz Schneider and others) a couple of meetings of local priests to discuss possibilities for reform within the Bohemian Church.2 The views propounded were decidedly Bolzanian in spirit: religion, they declared, exists above all else to improve the lot of mankind. Correct concepts of religion should therefore be spread, and superstition discouraged. With this in mind, the training of priests would receive high priority. Náhlovský also stressed the desirability of removing the requirement of celibacy for priests, reading mass in the vernacular, and a host of political reforms, the general tendency of which was toward democratization. For example, bishops would no longer be appointed from the centre, but instead chosen by the lower clergy, and the Bohemian see would enjoy far greater autonomy with respect to Rome. There should also be a new deal with respect to Church income, with more money going to local parishes, less to the bishops. In the meantime, a journal would be founded, debates and conferences organized, so that the proposals could be openly discussed.

The reaction was both predictable and swift. Needless to say, none of the recommendations was implemented. And the bishop of Saxony, Josef Dittrich, who as it turns out was a former student of Bolzano, had Náhlovský removed from his post at the Wendish seminary, and indeed from Prague (he was sent to work at a secondary school in Dresden). Bolzano was not pleased, as we read in a letter to Příhonský from late in the year:

Your cowardly and neglectful bishop will not evade the punishment he merits. The only sad thing is that he has betrayed the good cause of religion in such a shameful way and left unused the most beautiful opportunity he had to give an example of the liberal views of a Catholic bishop, and has thus handed the enemies of our faith the welcome proof that it is impossible for a Catholic bishop to think justly and in an enlightened way. How deeply, deeply he has sunk!3

Bolzano’s health declined through the autumn, and he died on 18 December. He was buried in the Olšanské hřbitovy (Wolschaner Friedhof) several days later.1 On this occasion, Karel Havlíček wrote the most pertinent eulogy:

The most beautiful and durable monument he leaves us is the free movement of thought in our country, which was in large measure the fruit of the seed that he spread.2

* * *

If the early deaths of Karoline Hoffmann, Franziska and Peter Bolzano, and so many others remind us that life is often not as long as it should be, obviously multi-talented individuals like Bernard Bolzano show that in many cases it is also not nearly wide enough. Especially for such people, choices constantly impose themselves, of necessity many things that might have been done are not. We may well wish Bolzano had devoted more of his peculiar genius to philosophy and mathematics, rather than to what in retrospect can easily seem like the lost causes of reforming society, Church, and state in Vormärz Bohemia. No doubt had he pursued his studies single-mindedly, he could have accomplished more in those domains. Nevertheless, he did find the time to produce theoretical works, across the full range of philosophy, as well as in mathematics and theology, that place him at the front ranks of nineteenth-century thinkers. Nor was his practical work fruitless: for mid-century Bohemia everywhere bore the stamp of his teaching and his activity, and almost always for the better—an influence that persists to this day, despite everything that has happened since. With all this in mind, it is hard to argue with his choices.



1 Neville Chamberlain.

1 R. W. Seton-Watson, A History of the Czechs and Slovaks (London: Archon Books, 1943), p. 33.

1 Leo Tolstoy mentions his Net of Faith in The Kingdom of God is Within You.

1 For an impressive account of the execution, see Chapter 2 of Jaroslav Durych’s novel about the Thirty Years’ War, Bloudění (Prague: Kuncíř, 1929); Eng. tr. The Descent of the Idol (New York: Dutton, 1936).

2 Dissertatio apologetica pro lingua Slavonica, praecipue Bohemica, written in 1673. Quoted according to the Czech translation by E. Tonner, Rozprava na obranu jazyka slovanského, zvláště pak českého (Prague, 1869), pp. 44–5.

1 See Jiří Šotola’s impressive novel Tovaryšstvo Ježíšovo [Society of Jesus] (Prague, 1969), which recalls at the same time the so-called normalization after the Soviet occupation of Czechoslovakia in 1968.

2 Josef Dobrovský, Geschichte der böhmischen Sprache und Literatur (1792; new edn, Halle: Max Niemeyer Verlag, 1955), p. 114. Cf. R. W. Seton-Watson, A History of the Czechs and Slovaks, pp. 116–17.

1 Letter of 29 November 1646. Cited after A. Foucher de Careil, Descartes, la reine Elisabeth et la reine Christine, d’après des lettres inédites (Paris and Amsterdam, 1879), p. 117.

2 H. Agnew, The Czechs and the Lands of the Bohemian Crown (Stanford: Hoover Institution Press, 2004), p. 88.

3 The two issues were connected, since forced labour was notoriously less productive than the unforced variety (cf. J. S. Mill, Principles of Political Economy, Book 2, Chapter 5, “On Slavery,” who refers to “an able work on agriculture” which estimates that free labourers in Austria are three times more productive than their counterparts, whom Mill calls “serfs”).

1 In the middle of Winter in 1744, for example, Maria Theresa ordered the summary expulsion of all the Jews then living in Prague, by some estimates close to a quarter of the city’s population. Later finding these people after all indispensable, she would allow them to return, charging them heavy fees for the privilege. Cf. M. L. Miller, Rabbis and Revolution: The Jews of Moravia in the Age of Emancipation (Stanford: Stanford University Press, 2011), pp. 40 ff.

2 Adherence to the Augsburg (Lutheran) or Helvetic (Calvinist) confessions was permitted, but not to the original one of the Czech brethren (Chelčický).

3 Under Joseph, Jews were no longer required to wear distinctive clothing or a prominent Star of David, the walls around the Ghetto in Prague were demolished, Jews were allowed to exercise a larger number of professions, and their children were finally admitted into the schools. This did not, of course, mean that anti-Semitism, official or otherwise, had come to an end in Austria.

1 Among other things, he found himself obliged to marry one of his daughters to Napoleon, and to renounce the title of Holy Roman Emperor. By way of compensation, he had himself crowned the first Emperor of Austria. This is why he was known both as Francis the Second (as Holy Roman Emperor) and Francis the First.

1 Quoted after Friedrich Anton von Schoenholz, Traditionen zur Charakteristik Oesterreichs (Munich: Georg Müller, 1914), Vol. 1, p. 255, note 1.

2 R. W. Seton-Watson, A History of the Czechs and Slovaks, p. 165.

3 Where, under the name of Charles Sealsfield, he became a writer of western novels. Later, he returned to Europe, settling finally in Switzerland in the 1830s.

1 Austria as it is, or Sketches of Continental Courts by an Eye-witness (London, 1828), p. 47. The work was published anonymously.

1 From a letter to František Josef Kinský of 20 June 1773, quoted after Josef Haubelt, České osvícenství [The Czech Enlightenment] (Prague: Svoboda, 1986), p. 305.

1 The house was later demolished; today, its place is occupied by the City Library. When Bolzano was 5, his parents moved to Celetná 590/25, where one can now find a brass plate with his portrait.

2 The family name may indicate Jewish ancestry, as it was common practice for the surnames of Jews to be derived from their place of residence. In any case, Bernard Senior was raised a Catholic.

3 B. Bolzano, Lebensbeschreibung des Dr. B. Bolzano (Sulzbach, 1836), p. 6.

1 Lebensbeschreibung, p. 6.

2 Lebensbeschreibung, pp. 4–5.

3 G. Zeithammer, Biographie, BBGA 4.2, p. 25.

4 Bolzano, Lebensbeschreibung, pp. 10–11; cf. A. Wißhaupt, Skizzen aus dem Leben Bernard Bolzano’s; Beiträge zu einer Biographie von dessen Arzt (Leipzig: F. Sechtling, 1850), p. 3.

1 On the Best State, Chapter 13 (BBGA 2A.14, p. 98). English translation in B. Bolzano, Selected Writings on Ethics and Politics (Amsterdam: Rodopi, 2007)—hereafter EP, p. 320.

2 Letter to Fesl, 31 October 1831, cited after Zeithammer, Biographie, BBGA 4.2, p. 208.

3 Letter from Peter to Bernard Bolzano, quoted after E. Winter, Lebensbild, BBGA E.1, p. 19.

1 “Durch die vereinigte Bemühung nur weniger Männer kann in jedem Zeitalter eine verbesserte Gestalt der Dinge herbeigeführt werden” [“Through the united action of only a few people, a better shape of things may be brought about in every age”] (read on the 27th Sunday after Pentecost, 1815); Erbauungsreden Vol. I (Prague, 1849), pp. 73–4 [BBGA 2A.21/1, pp. 34–5]. To add to Bolzano’s catalogue of misery, the next year, 1816, was also the “Year without a summer,” also known as “eighteen hundred and froze to death.” Various factors, most importantly the eruption of Mount Tambora in Indonesia in 1815, had led to a drastic change in the weather across wide areas of the northern hemisphere in 1816, with consequent widespread failed harvests and famine, followed by outbreaks of disease.

1 G. Zeithammer (Biographie, BBGA 4.2, p. 29) writes of her: “I still vividly remember from my student years this dignified matron, whose look spoke of an encaptivating amiability and mildness, but also of unmistakable grief, whose deep and prolonged impression had left indelible traces.” Cf. Bolzano, Lebensbeschreibung, pp. 7–8.

2 For Bolzano’s own account of his terrible health, see his letter to Příhonský of 18 September 1846 [BBGA 3.3/3, p. 624 et seq.]; also in G. Zeithammer, Biographie, BBGA 4.2, pp. 163–4.

3 BBGA 4.2, pp. 56–61.

1 Robert Zimmermann, “Ueber den wissenschaftlichen Charakter und die philosophische Bedeutung Bernhard Bolzanos,” Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften, philosophisch-historische Classe (Vienna, 1849), Vol. 3, p. 164.

2 Quoted after G. Zeithammer, Biographie, BBGA 4.2, p. 203; cf. Josef Hoffmann, Bruchstücke zu einer künftigen Lebensbeschreibung des sel. Professors Bernard Bolzano von Josef Hoffmann in Techobuz, p. 34; A. Wißhaupt, Skizzen, p. 28.

3 Bruckstücke, pp. 14–15.

1 “Zur Biographie Stoppanis,” BBGA 2A.12/1, pp. 207–25.

2 Zeithammer, Biographie, p. 34, says they met at their drawing class.

3 “Zur Biographie Stoppanis,” BBGA 2A.12/1, p. 208.

4 Anfangsgründe der Mathematik, 4 Vols. (Göttingen 1758–69; with many subsequent editions). Kästner, professor at Göttingen, taught C. F. Gauss, by most accounts one of the greatest mathematicians of all time, who (not very nicely) said of his teacher that he was the greatest poet among the mathematicians and the greatest mathematician among the poets (cf. M. Kline, Mathematics and the Physical World [Reprint Mineola, NY: Dover, 1981], p. 444).

1 Lebensbeschreibung, p. 19.

2 Cf. Bolzano, Lebensbeschreibung, p. 20.

3 See below, pp. 339 ff. and pp. 520 ff.

4 Bolzano, Lebensbeschreibung, p. 37.

1 Bolzano, Lebensbeschreibung, pp. 21, 23; G. Zeithammer, Biographie, BBGA 4.2, p. 44.

2 E. Winter, Lebensbild, BBGA E.1, p. 24; cf. G. Zeithammer, Biographie, BBGA 4.2, pp. 45–6. Bolzano’s mathematical notebooks are being published in the BBGA, Series 2B, Vols. 1–13.

3 Bolzano, Lebensbeschreibung, pp. 23 ff. Cf. Uiber die Standeswahl. Ein Vademecum für austretende Obergymnasiasten (Prague, 1853).

4 Philosophische Tagebücher 1803–1810: I, BBGA 2B.14, pp. 22–4; there are some further remarks on pp. 117–20.

1 PK= Ueber die Perfektibilität des Katholicismus (Leipzig, 1845), pp. 258, 367 [BBGA 1.19/2, pp. 268, 365]; Krug und Bolzano (Sulzbach, 1837), pp. 122 f., 175, 190; Schreiben eines katholischen Geistlichen an den Verfasser des Buches: die katholische Kirche Schlesiens (Sulzbach, 1827), p. 20. Cf. G. Zeithammer, Biographie, BBGA 4.2, p. 49. Bolzano was more guarded in his lectures, to judge from the Lehrbuch der Religionswissenschaft: see RW, III, §297, no. 36.

2 Winter, Lebensbild, BBGA E.1, p. 30.

3 Lebensbeschreibung, p. 25; cf. G. Zeithammer, Biographie, BBGA 4.2, p. 48.

4 Bolzano, Lebensbeschreibung, pp. 24–5.

1 Bolzano, Lebensbeschreibung, p. 26.

2 For confirmation of the latter, see E. Winter, Lebensbild, BBGA E.1, p. 26.

3 Lebensbeschreibung, p. 27.

4 Bolzano’s letters and other writings make it abundantly clear that he was well aware of these problems later on, and it is likely that he had a pretty good idea of them at this time as well. In a letter to Fesl of 1846, for example, he writes that most bishops and higher Catholic clergy belong to the “great army of obfuscators [Verfinsterer] and zealots,” (quoted after G. Zeithammer, Biographie, BBGA 4.2, pp. 219–20) and in a sermon of March 1812 he remarked that “hypocrites …are found most of all in precisely the calling where hypocrisy should least be tolerated, the worthy calling of the priesthood!” (“Von der Heuchelei—ihren Quellen und den Verwahrungsmitteln gegen dieselbe,” Erbauungsreden Vol. II [Prague, 1850], p. 313; BBGA 2A.19/1, p. 246). Cf. Wißhaupt, Skizzen, p. 31: “No one was more dissatisfied than he that so many of his clerical colleagues were utterly unworthy of their high calling.” Finally, consider this, from a letter to Fesl of 31 December 1844 (quoted after G. Zeithammer, Biographie, BBGA 4.2, p. 212): “Catholic clergymen—alas! that I must say this—are for the most part men devoid of all feeling, κακà θηρíα γαστéρες ?ργαí [evil beasts, lazy gluttons; Titus 1:12]. None of them cares a whit about the other, unless he fears that in losing him he might be deprived of a drinking companion.”

1 Bolzano, Lebensbeschreibung, p. 28.

2 “Zur Biographie Stoppanis,” BBGA 2A.12/1, p. 210.

3 “Zur Biographie Stoppanis,” p. 209; cf. p. 222.

1 “Zur Biographie Stoppanis,” BBGA 2A.12/1, p. 210.

2 “Zur Biographie Stoppanis,” pp. 213–14.

3 “Zur Biographie Stoppanis,” p. 220.

4 G. Zeithammer, Biographie, BBGA 4.2, pp. 52–3.

5 E. Winter, Lebensbild, BBGA E.1, p. 36. Although Bolzano had firmly decided to become a priest, he delayed his ordination until he was sure he had received a teaching appointment. Otherwise, he feared that he might be sent into the country to do pastoral work, which would make it far more difficult for him to find a teaching position. See Bolzano, Lebensbeschreibung, p. 29.

1 Bolzano called his exhortations “Edifying discourses” [Erbauungsreden].

2 Quoted from E. Winter, Der Bolzanoprozess: Dokumente zur Geschichte der Prager Karlsuniversität im Vormärz (Brno: R. M. Röhrer, 1944), p. 47.

3 Bolzano, Lebensbeschreibung, p. 28.

1 Bolzano, Lebensbeschreibung, p. 29.

2 Again, Postl (Sealsfield) gives a vivid account of the situation: “The youth, during the time of his studies, is watched with the closest attention. His professors are ex officio spies. Six times in the year he has to confess himself to his teachers of religion!—His predilections, inclinations, his good and bad qualities, every movement is observed and registered in their catalogues; one of which is sent to Vienna, the other to the Government, the third deposited in the school archives. This observation increases as the youth advances into the higher classes, and a strict vigilance is paid to his reading; trials are made with classic authors, his opinion is elicited about characters such as Brutus, Cato, and the account thereof is faithfully inserted. If the youth applies to law, the scrutiny becomes still more vigorous, and his principles about the natural rights of man and of government are extorted under a thousand shapes and pretences” (Austria as it is, pp. 79–80).

1 Bolzano, Lebensbeschreibung, p. 31.

2 He attributed his success with the students not just to his own behaviour, but to the great respect shown to him by his colleagues (Lebensbeschreibung, p. 31).

3 J. Hoffmann, Bruchstücke, p. 29.

1 G. Zeithammer, Biographie, BBGA 4.2, pp. 82–3.

2 Quoted from “Anton Günther’s Selbstbiographie,” in P. Knoodt, Anton Günther. Eine Biographie, 2 Vols (Vienna, 1881), Vol. I, p. 76.

3 Zeithammer, Biographie, BBGA 4.2, pp. 191–4; Wißhaupt, Skizzen, pp. 24, 27.

4 Wißhaupt, Skizzen, p. 25.

1 See, e.g., his sermons “Von der Herzensreinigkeit” [“On purity of heart”], Erbauungsreden (Vol. 4, 1852), nos. 22–4 [BBGA, 2A.15, pp. 205–27]; also, “Es ist das größte Unglück für jeden, vorzüglich für den studierenden Jüngling, wenn der Geschlechtstrieb bei ihm zu frühzeitig geweckt oder zu lebhaft aufgereizt worden ist” [“It is the greatest misfortune for anyone, but especially for a young student, if his sexual urge awakens too soon or is overly excited”], Erbauungsreden (1884), Vol. 1, nos. 36 and 37 [BBGA 2A.16/2, pp. 425–46].

2 Erbauungsreden (1852), Vol. 4, pp. 169–70 [BBGA, 2A.15, p. 223].

3 Though these sermons may not have been his finest hour, Bolzano redeems himself elsewhere, motivating his moral rigour with the telling point that it is almost always the woman who pays: “It would be better for you, O you oppressed woman-kind, if in our principles, customs, habits and civic institutions we acted in harmony with the precepts of Jesus. Then you would not be barred from all serious learning and higher knowledge that men now keep only for themselves; then no one would fancy that everything possible was done for your education as long as you are given some useless elocution training and are taught skills of a sort that entertain fools and annoy the wise; then we would not read in acclaimed writings that there can be no virtue in the female sex, that here all apparent virtue is only weakness, instinct or the effect of vanity; then men would not seize all rights and claims to earthly goods; then you would not be the afflicted part and without protection, whose lamentation no one hears, destined to live in pain and merely to serve the lust of others; then you would not tremble all days of your youth for fear that some evil fellow might fall on you in a weak and unarmed moment and rob you of all your happiness, then go unpunished while bringing upon your head the ridicule and derision of the whole town…. If habit has not rendered you entirely insensible to all these follies and crimes of our sex—if you feel the great injustice that to the present day one half of humanity has visited upon the other: then I beseech you to oppose this nonsense by spreading the truth that womankind has the same capacity for wisdom, virtue and happiness as men and for that very reason should have nearly the same rights and entitlements” (“Von der Bestimmung und Würde des weiblichen Geschlechtes,” Erbauungsreden (1852), Vol. 4, pp. 177–8 [BBGA 2A.17/2, p. 525; EP, pp. 135–6]).

1 Cf. Erbauungsreden (1884), Vol. 1, p. 366 [BBGA, 2A.16/2, p. 435].

2 E. Winter, Lebensbild, BBGA E.1, p. 48.

3 P. Knoodt, Anton Günther, Vol. I, p. 77. Günther’s report was actually hearsay. Kurt Strasser (Bernard Bolzanos Erbauungsreden Prag 1805–1820 [St. Augustin: Academia, 2004], pp. 15–18) gives it no credence whatsoever. W. Künne, by contrast, qualifies, but does not entirely discount, the report. See “Bolzanos frühe Jahre,” in Versuche über Bolzano/ Essays on Bolzano, p. 55, note 159.

4 Bolzano, Lebensbeschreibung, p. 32.

1 From an introduction written to accompany Bolzano’s lecture notes. Quoted after E. Winter, Der Bolzanoprozess, pp. 85–6.

2 Discussed below in Chapters 4 and 5.

1 J. Hoffmann, Bruckstücke, p. 24.

2 Erbauungsreden 1813, BBGA 1.2, p. 113.

3 See, e.g., Romans 13: 1–3: “Every person must submit to the supreme authorities. There is no authority but by act of God, and the existing authorities are instituted by him; consequently anyone who rebels against authority is resisting a divine institution, and those who so resist have themselves to thank for the punishment they will receive.” Bolzano discusses this passage in a sermon called “On Correct Conduct toward Enemies of Enlightenment,” Erbauungsreden (Prague/Vienna, 1849–52), Vol. 4, no. 29 [BBGA 2A.21/1, pp. 139–45; EP, pp. 78–84].

1 “Von den in die Sinne fallende Veränderungen, welche Jesus von Nazareth auf Erden hervorgebracht hat” [“On the Perceptible Changes Jesus of Nazareth brought forth on Earth”] Erbauungsreden, Vol. I (Prague, 1849), p. 171 [BBGA 2A.20/1, p. 91].

1 When Pius IX became Pope, Bolzano was full of high hopes (see, e.g., Wißhaupt, Skizzen, pp. 8–9; “Zur Biographie Stoppanis,” BBGA 2A.12/1, p. 222). These were disappointed when Pius issued his first pastoral letter: “It’s the same old song! The hackneyed, unchristian words plundered from the lexicon of invective, devoid of all true moral worth, overflowing with venom and gall for anything novel, from a pontiff who resembles anything but our Lord Jesus, whose visible image and representative he is supposed to be for us!” (From a letter to Fesl of 12 November 1846, quoted after G. Zeithammer, Biographie, BBGA 4.2, p. 219.) He did not despair entirely, however, comforting himself with the thought that “the good man, compelled by circumstances, perhaps thought it necessary to speak in this way” (ibid.)—a remark that provides confirmation of Wißhaupt’s observation that Bolzano tended to be overly generous in his assessments of character (Skizzen, pp. 44–5).

1 “Richtiges Verhältniß des bloß Verdienstlichen zum Pflichtmäßigen,” Erbauungsreden, Vol. 2, pp. 23–24 [BBGA, 2A.23/1, p. 160]; cf RW, III, §3 ff.

2 RW, III, §17.4 [BBGA 1.8/1, p. 77].

3 PK, p. 74 [BBGA 1.19/1, p. 93].

1 RW, I, §21.8. BBGA 1.6/1, p. 102.

2 Bolzano, Lebensbeschreibung, p. 199.

3 Cf. “Von der Art und Weise, wie man sich in Betreff der Zweifel zu verhalten habe, die über einzelne Theile der evangelischen Geschichte entweder bereits erregt worden sind, oder wohl noch erregt werden könnten,” Erbauungsreden, Vol. 3, no. 38 [BBGA 2A.22/1, pp. 86–93].

1 “Über das Verhältniß der beiden Volksstämme in Böhmen,” Part 1, Erbauungsreden, Vol. 2, pp. 156–7 [BBGA 2A.21/2, p. 407; EP, p. 96].

2 See E. Morscher and O. Neumaier, eds. Bolzanos Kampf gegen Nationalismus und Rassismus (St. Augustin: Academia, 1996).

3 See J. Patočka, “Dilema v našem národní programu. Jungmann a Bolzano” [“Dilemma in our national program: Jungmann and Bolzano”], in O smyslu dneška (Prague, 1969); H. Šmahelová, “Bernard Bolzano a české národní obrození” [“Bernard Bolzano and the Czech national revival”], Český časopis historický 100 (2002) 74–115.

1 Erbauungsreden, II (Prague, 1850), p. 154.

2 See, e.g., T. G. Masaryk, The Meaning of Czech History (Chapel Hill: University of North Carolina Press, 1974), p. 41.

1 Beyträge zu einer begründeteren Darstellung der Mathematik, Erstere Lieferung (Prague, 1810). English translation by S. B. Russ in The Mathematical Works of Bernard Bolzano (Oxford: Oxford University Press, 2004).

2 Drafts of further instalments, some of them quite detailed, survive, however, and have been published in the collected works. See BBGA, Series 2A, Vol. 5.

3 Der binomische Lehrsatz und als Folgerung aus ihm der polynomische, und die Reihen, die zur Berechnung der Logarithmen und Exponentialgrössen dienen, genauer als bisher erwiesen (Prague, 1816); Rein analytischer Beweis des Lehrsatzes, daß zwischen je zwey Werthen, die ein entgegengesetztes Resultat gewähren, wenigstens eine reelle Wurzel der Gleichung liegt (Prague, 1817); Die drey Probleme der Rectification, der Complanation und der Cubirung usw (Leipzig, 1817); English translations by S. B. Russ in The Mathematical Works of Bernard Bolzano.

1 The fact that he chose to publish the Purely Analytic Proof in Prague and the Three Problems in Leipzig may indicate that he, in marked contrast to later mathematicians and historians of mathematics, thought more highly of the latter.

2 Cf. Arild Stubhaug, Niels Henrik Abel and His Times: Called Too Soon by Flames Afar (New York: Springer, 2000), p. 505. In April of 1826, Abel visited Prague, but did not meet Bolzano, an unfortunate near miss of the history of mathematics (Stubhaug, p. 367).

3 Ivor Grattan-Guinness raised a charge of plagiarism against Cauchy in his article of 1970: “Bolzano, Cauchy, and the ‘new analysis’ of the early nineteenth century,” Arch. Hist. Ex. Sci. 6 (1970) 372–400; H. Freudenthal responded with a vigorous rebuttal in “Did Cauchy plagiarize Bolzano?” Arch. Hist. Ex. Sci. 7 (1971) 375–92; Grattan-Guinness replied in Convolutions in French Mathematics 1800–1840 (Basel: Birkhäuser, 1990), Vol. 2, p. 797; see also J. Grabiner, “Cauchy and Bolzano: tradition and transformation in the history of mathematics,” pp. 105–24 in E. Mendelsohn, ed., Tradition and Transformation in the Sciences (Cambridge: Cambridge University Press, 1984); H. Sinaceur, “Cauchy et Bolzano,” Rev. Hist. Sci. 26 (1973) 97–112; and J. Sebestik, Logique et mathématique chez Bernard Bolzano (Paris: Vrin, 1992), pp. 81 f. Bolzano and Cauchy did meet in the 1830s, when Cauchy, a staunch royalist, sought refuge in Prague with the French royal family after the July revolution (cf. E. Winter, ed., Wissenschaft und Religion im Vormärz: Der Briefwechsel Bernard Bolzanos mit Michael Josef Fesl 1822–1848, p. 333.) For what it is worth, Bolzano himself was of the opinion that Cauchy had not seen his writings (ibid., p. 61).

1 See the remarks in his first sermon upon resuming his teaching duties, BBGA 2A.21/1, pp. 23–4.

2 See, e.g., the preface to Purely Analytic Proof, towards the end.

3 All in BBGA 2A.5. Other manuscripts: Elemente der Geometrie (1813), Anfangsgründe der Geometrie, and Uiber den Sinn und Werth der Analysis des Unendlichen and Algebra, will appear in BBGA 2A.6. In addition to these, we have his philosophical and mathematical journals (many volumes of which are already published). From these writings, one can see that, again and again, he returned to the fundamental concepts of mathematics, to infinitesimal calculus, and especially to the principles of geometry.

4 E. Winter, Der Bolzanoprozess, p. 15; Bolzano discusses the episode in pp. 32 ff. of his Lebensbeschreibung.

1 For details, see E. Winter, Lebensbild, BBGA E.1, pp. 38 f.; Bolzano’s petition is reprinted in E. Winter, Der Bolzanoprozess, pp. 52–4; cf. his letter to the Archbishop of 1806, reprinted in Der Bolzanoprozess, pp. 47–51.

2 Der Bolzanoprozess, pp. 21 f. Apparently, this was a regular activity for Bolzano; see G. Zeithammer, Biographie, BBGA 4.2, p. 83.

3 Biographie, BBGA 4.2, pp. 85–6.

1 E. Winter, Der Bolzanoprozess, p. 65.

2 E. Winter, Der Bolzanoprozess, pp. 65–73.

3 E. Winter, Der Bolzanoprozess, pp. 67–8.

4 E. Winter, Der Bolzanoprozess, p. 23.

5 Winter, Lebensbild, BBGA E.1, p. 59; cf. G. Zeithammer, Biographie, BBGA 4.2, p. 100.

1 Stifft’s report is reproduced in E. Winter, Der Bolzanoprozess, pp. 139–50.

2 These are discussed in detail in Chapter 3.

3 Erbauungsreden 1813, BBGA, 1.2, pp. 83–4.

1 Dr Fr Stephen Schindler, Bernard Bolzano: sein Leben und Wirken (Prague, 1912), pp. 6–7. Freemasonry was fairly widespread in the intellectual circles of Bolzano’s time, and a number of his friends and colleagues were members of the fraternity. While acknowledging that “officially nothing is known” (Bernard Bolzano [Prague, 1927], p. 5), Zdeněk Gintl nonetheless claims that Bolzano was a freemason, and most likely belonged to the Vratislav (Wrocław, Breslau) lodge. He tells us (p. 17) that among his grandfather Jan Gintl’s papers there was a letter from Bolzano “incontestably” establishing his membership. If he had this letter, though, why didn’t he publish it? It should be noted, too, that Gintl was not a disinterested party, being a key figure in the opening of a new masonic lodge in Prague named after Bolzano. Thus we remain unconvinced by his claim. Cf. W. Künne, Versuche über Bolzano, p. 377.

2 E. Winter, Lebensbild, BBGA E.1, p. 63.

3 G. Zeithammer, Biographie, BBGA 4.2, pp. 86 f. Their expenses were paid, and the complaint drafted, by a Bohemian churchman. Fesl (Bolzano, Lebensbeschreibung, p. 99, note 18) thought it was Franz Pallas de Lauro. The complaint, notable for its rhetorical excesses, is reproduced in E. Winter, Der Bolzanoprozess, pp. 212–15. Part of it was published in Oken’s journal Isis (1821, pp. 87–90). Cf. Schindler, Bernard Bolzano, p. 8.

4 See the correspondence reproduced in E. Winter, Der Bolzanoprozess, pp. 210–25; also E. Winter, Lebensbild, BBGA E.1, pp. 63 ff.

1 J. Loužil, Bernard Bolzano (Prague: Melantrich, 1978), p. 19.

2 Memoirs of Prince Metternich (New York: Howard Fertig, 1970), Vol. 3, p. 538.

1 more inquisitoris hispanici, as Dobrovský put it (E. Winter, Der Bolzanoprozess, p. 226).

2 Bolzano, Lebensbeschreibung, p. 59; E. Winter, Lebensbild, BBGA E.1, p. 68. Fesl’s recantation was published in many instalments in Hesperus in 1824.

3 A. Frind, Kurze geschichte der Bischöfe von Leitmeritz, 2nd edn (Komotau [Chomutov], 1867), pp. 33–5; cf. Postl, Austria as it is, p. 43.

4 “Über die Anklage des Verfassers,” BBGA 2A.24/1, pp. 25–33. The sermon was published in 1836 as an appendix to his autobiography. See Lebensbeschreibung, pp. 259–72.

5 Cf. E. Winter, Der Bolzanoprozess, pp. 135 f., pp. 149 f.

1 W. Künne, “Die theologische Gutachten in den Verfahren gegen den Professor und den Priester Bolzano,” pp. 149–89 in W. Löffler, ed., Bernard Bolzanos Religionsphilosophie und Theologie (St Augustin: Academia, 2002), p. 154; E. Winter, Der Bolzanoprozess, p. 136.

2 G. Zeithammer, Biographie, p. 94. For details on the reports, see W. Künne, “Die theologischen Gutachten in den Verfahren gegen den Professor und den Priester Bolzano.” Cf. E. Winter, Der Bolzanoprozess, pp. 100–39.

3 Bolzano’s detractors in Vienna nonetheless continued to complain to the Kaiser about his theology. Count von Saurau, for example, “could not convince himself that Bolzano’s teachings could be as genuinely Catholic and purely dogmatic through and through as most of the theologians and the Studienhofkommission attempt to claim, likely only because they are too merciful” (Bolzanoprozess, p. 137).

4 Article 2 of the decrees regarding universities is especially pertinent here: “The confederated governments mutually pledge themselves to remove from the universities or other public educational institutions all teachers who, by obvious deviation from their duty, or by exceeding the limits of their functions, or by the abuse of their legitimate influence over the minds of the young, or by propagating harmful doctrines hostile to public order or subversive of existing governmental institutions, shall have unmistakably proved their unfitness for the important office entrusted to them….” Article 3 of the same section deals with student societies.

1 E. Winter, Der Bolzanoprozess, pp. 139–50.

2 E. Winter, Der Bolzanoprozess, pp. 148–9.

3 Bolzano had let it be known (G. Zeithammer, Biographie, BBGA 4.2, pp. 91–2; Lebensbeschreibung, pp. 47–8) that he would not leave Prague, since his mother’s age and poor health would not permit her to accompany him.

1 Der Bolzanoprozess, p. 150. The metaphor was poorly chosen in light of subsequent events. Among his other distinctions, Baron von Stifft, who was responsible for public health in Vienna, saw no reason to establish a cordon sanitaire or take any other precautions as the cholera epidemic of 1830, which eventually killed more than 2,000 Viennese, approached—he did not believe that it was a contagious disease. His inaction inspired the following epigram by Franz Grillparzer (“Staatsrat Stifft Cholera,” Sämtliche Werke [Munich: Carl Hanser, 1960], Vol. 1, p. 399.): “Du Geistesleugner, leugnest du die Pest? / Bleib nur dabei! laß dir den Wahn nicht rauben! / Wen erst der Glaube an den Gott verläßt, / Der darf fortan auch keinen Teufel glauben.”

2 By Bolzano’s own reckoning, if all income were equally divided among the members of society, 300 Gulden would be no more than his share, a thought that greatly pleased him (Lebensbeschreibung, p. 77).

1 G. Zeithammer, Biographie, BBGA 4.2, pp. 97–9; cf. Bolzano, Lebensbeschreibung, pp. 48–9—Bolzano’s own account says nothing of the Count at this point. Cf. W. Künne, “Die theologische Gutachten in den Verfahren gegen den Professor und den Priester Bolzano,” p. 168, note 61.

2 Cf. E. Winter, Der Bolzanoprozess, pp. 161–225.

3 Zeithammer, Biographie, p. 104.

4 Zeithammer, Biographie, p. 110.

5 Zeithammer, Biographie, pp. 112–13.

6 E. Winter, Der Böhmische Vormärz in Briefen B. Bolzanos an F. Přihonský (1824–1848) (Berlin, 1956), p. 22; S. Schindler, Bernard Bolzano, p. 11.

1 G. Zeithammer, Biographie, BBGA 4.2, pp. 116–17; cf. Bolzano, Lebensbeschreibung, pp. 65 f.; E. Winter, Der Bolzanoprozess, pp. 226–31. Some details of the cases of Bolzano and Fesl were in fact published in the journal Hesperus in the years 1824–26 (cf. Lebensbeschreibung, p. 66—there, Bolzano warns that the reports are peppered with inaccuracies). Bolzano’s defence was also published some years later, under the title “Mein Glaube” in Religionsbekenntnisse zweier Vernunftfreunde, nämlich eines protestantisches und eines katholische Theologen (Sulzbach, 1835).

2 Bolzano, Lebensbeschreibung, p. 67.

1 Bolzano, Lebensbeschreibung, pp. 70–1.

2 E. Winter, Der Bolzanoprozess, p. 197.

3 H. Diwald, “Bernard Bolzano und der Bohemismus,” pp. 91–115 in H. Diwald, ed., Lebendiger Geist: Hans-Joachim Schoeps zum 50. Geburtstag (Leiden: Brill, 1959), pp. 99–100.

1 Cf. Winter, Lebensbild, BBGA E.1, pp. 67, 99.

2 At the time of his dismissal, for example, Bolzano was giving private lessons in logic to the two sons of Field Marshall Karl Philipp, Prince of Schwarzenberg. His dismissal did not prompt the Prince to find another teacher for his sons. On the contrary, since Bolzano now had more time, he came to teach them daily. Cf. G. Zeithammer, Biographie, BBGA 4.2, p. 140.

3 Wißhaupt, Skizzen, p. 30. Cf. Bolzano, Lebensbeschreibung, p. 72. There Bolzano tells us that he had considered resigning from his professorship in order to become the rector of the seminary in Prague. See also Bolzano’s letter to Fesl of 20 January 1848 (quoted in E. Winter, Lebensbild, BBGA E.1, p. 72).

1 J. Hoffmann, Bruckstücke, p. 55.

2 One of the things he did was to take them along to help on pastoral visits to some of the poorest quarters of Prague (J. Hoffmann, Bruckstücke, p. 58). “He took us to out of the way alleyways, into houses where he may have been told that misery, wretchedness, disease, and other afflictions were to be found. He wanted to let us know and let us see what misfortune was from another side, apart from our own. In doing this he obviously wanted to hit two birds with one stone, and I do believe he succeeded.”

1 J. Hoffmann, Bruckstücke, pp. 119–20.

2 J. Hoffmann, Bruckstücke, pp. 124–6. She also, he informs us (pp. 117–18), had a hot temper.

3 J. Hoffmann, Bruckstücke, p. 122.

4 J. Hoffmann, Bruckstücke, p. 55.

1 J. Hoffmann, Bruckstücke, p. 45 et seq.

2 J. Hoffmann, Bruckstücke, p. 135.

3 J. Hoffmann, Bruckstücke, p. 60 et seq.

4 In a letter to Fesl, for example, Anna wrote: “God has taken from me, alas! the dearest thing I had. But in the same instant He gave me a great deal; in the highest degree of pain He gave me your noble friend and teacher as a replacement. For this reason, I look on him as a dearly bought jewel—as my child.” Quoted after E. and M. Winter, eds, Der Bolzanokreis 1824–1833, in Briefen von Anna Hoffmann, Michael Josef Fesl, Franz Schneider und Franz Příhonský (Vienna, 1970), p. 151. Josef Hoffmann, too, says that Bolzano loved Anna “like his own mother” (Bruckstücke, p. 39).

1 J. Hoffmann, Bruckstücke, pp. 61–2.

2 J. Hoffmann, Bruckstücke, p. 72.

3 J. Hoffmann, Bruckstücke, p. 15.

4 To the very end, for example, Anna still addressed him as Herr Professor in her letters (J. Hoffmann, Bruckstücke, p. 79).

5 J. Hoffmann, Bruckstücke, p. 72.

6 J. Hoffmann, Bruckstücke, p. 73.

1 J. Hoffmann, Bruckstücke, p. 10.

2 E. and M. Winter, eds, Der Bolzanokreis, p. 11. The budget was obviously strained. In later times in Central Europe, according to the old joke, policemen were always to be met with in groups of three: one who can read, one who can write, and a third to keep an eye on the two suspected intellectuals.

1 See Fesl’s letter to Anna Hoffmann of 20 June 1825, in E. and M. Winter, eds, Der Bolzanokreis, p. 83 et seq.

2 Bolzano, Lebensbeschreibung, pp. 78–9.

3 E. Winter, Lebensbild, BBGA E.1, p. 86. Wolfgang Künne (personal communication) informs us, however, that a diligent search of the archives by Petr Pisa turned up no trace of this experiment.

4 Bolzano, Lebensbeschreibung, p. 79.

5 Cf. Bolzano’s letter to Příhonský of 14 October 1836, BBGA 3.3/2, p. 351; E. Winter, Lebensbild, BBGA E.1, pp. 106–7.

1 Cf. Bolzano’s letter to Fesl of 31 July 1837 in E. Winter, ed., Wissenschaft und Religion im Vormärz: der Briefwechsel Bernard Bolzanos mit Michael Josef Fesl, 1822–1848 (Berlin, 1965), p. 198.

1 Lebensbeschreibung, pp. 35–6, emphasis added.

1 These are being published in the BBGA, Series 2A, Vols. 7–10. They include the Raumwissenschaft [Science of Space], which has not yet appeared.

2 Dicussed below in Chapter 8.

3 An edition of their correspondence was published by E. Winter in 1935: Der Briefwechsel Bernard Bolzano’s mit F. Exner (Prague, 1935), Vol. 4 of Bernard Bolzanos Schriften—readers should be warned that there are some significant errors in Winter’s transcription. A new edition by Edgar Morscher has recently appeared in the BBGA, Series 3, Vol. 4, Part 1. An English translation of “On the Mathematical Method” and the letters concerning it (based on Morscher’s transcription) was published in 2004: On the Mathematical Method and Correspondence with Exner (Amsterdam: Rodopi). A complete French translation appeared in 2008: De la méthode mathématique et correspondance Bolzano–Exner (Paris: Vrin). The introductions to these books contain overviews of the exchange, as does J. Sebestik, “Bolzano, Exner, and the origins of analytical philosophy,” Grazer phil. St. 53 (1997) 33–60.

1 PK, p. 5 [BBGA 1.19/1, p. 25].

2 PK, p. 33 [BBGA 1.19/1, pp. 52–3].

3 PK, p. 25; cf. pp. 6–7 [BBGA 1.19/1, p. 44, p. 26].

4 PK, p. 20 [BBGA 1.19/1, p. 39].

1 Chapter 5.

2 PK, p. 80 [BBGA 1.19/1, p. 98].

3 PK, pp. 71–2 [BBGA 1.19/1, p. 90].

1 Ueber die Perfectibilität des Katholicismus. Streitschriften zweier katholischer Theologen; zugleich ein Beitrag zur Aufhellung einiger wichtigen Begriffe aus Bolzano’s Religionswissenschaft (Leipzig: Leopold Voss, 1845); new edition BBGA, Series 1, Vols 19/1–19/2.

2 The subtitle reads: a reproduction of the lecture notes of a former Professor of Religion at a Catholic University, assembled and edited by his students.

3 E. Winter, Lebensbild, BBGA E.1, pp. 104–5. For some of the plans for changes, see the documents in BBGA, Series 2A, Vol. 12/1.

4 First published one hundred years later: Von den besten Staate, ed. A. Kowalewski (Prague, 1931). Also in Paradoxien in die Politik, ed. W. Stähler (Münster, 1933) and BBGA 2A.14 (ed. J. Loužil). English translation in EP.

1 Ansichten eines freisinnigen katholischen Theologen über das Verhältniß zwischen Kirche und Staat (Sulzbach: Seidel, 1834); “Ueber das Recht der Geistlichkeit, ihren Lebens-Unterhalt von Personen zu beziehen, welche nicht ihres Glaubens sind,” Freimüthige Blätter über Theologie und Kirchenthum, New series 11: 291–331, and New series 12: 5–47 (abridged English translation in EP).

2 Generally speaking, Bolzano judged the English government of this period to be execrable. Apart from the treatment of the Irish, he found the Opium War especially abominable. See A. Wißhaupt, Skizzen, pp. 7–8.

1 “On the Right of Clergy,” §22 [EP, p. 157].

2 Dr. Bolzano und seine Gegner (Sulzbach: Seidel, 1839; new edn in BBGA, Series 1, Vol. 16/1). Bolzano’s Wissenschaftslehre und Religionswissenschaft in einer beurtheilenden Uebersicht (Sulzbach: Seidel, 1841).

3 Eventually published after Bolzano’s death: Drei philosophische Abhandlungen, welche auch von Nichtphilosophen sehr wohl verstanden werden können, und vier akademische Reden von allgemein menschlichem Interesse (Leipzig, 1851; new edn BBGA, Series 2A, Vol. 12/3, pp. 43–104).

1 Letter of 26 May 1843; BBGA 3.3/2, p. 544. Bolzano thought that someone else might take up his mathematical work, and set his hopes on Robert Zimmermann, the son of an old friend of his (Johann August Zimmermann), to whom he had given private lessons in mathematics and philosophy. Young Robert did indeed make something of himself: he was the only one of Bolzano’s students to obtain a chair of philosophy (in Vienna), and had a long and distinguished career. But he seems soon to have lost interest in mathematics and never did much of anything with the mathematical manuscripts Bolzano had given him. For details on this and other matters involving Zimmermann, see E. Morscher, “Robert Zimmermann—der Vermittler von Bolzanos Gedankengut? Zerstörung einer Legende,” pp. 145–236 in H. Ganthaler and O. Neumaier, eds, Bolzano und die österreichisches Geistesgeschichte (St Augustin: Academia, 1997).

2 J. Hoffmann, Bruckstücke, pp. 95–6.

3 J. Hoffmann, Bruckstücke, p. 110. Bolzano, who died first, was buried in Prague. Hoffmann expresses puzzlement that Bolzano’s wishes were not respected.

1 A. Wißhaupt, Skizzen, pp. 31–2.

2 E. Winter, Lebensbild, BBGA E.1, pp. 123–4.

3 Bolzano left his books to Count Thun in his will; the Count gave them to the Wendish seminary, and they eventually ended up in the National Library in Prague. For more details, and a catalogue, see J. Berg, E. Morscher, and P. Schenkel, Bernard Bolzanos Bibliothek (St Augustin: Academia, 2002).

1 E. Winter, Lebensbild, BBGA E.1, p. 126.

2 Bernard Bolzano: životopisný nástin (Prague, 1881).

3 Paradoxien des Unendlichen (Leipzig, 1851).

4 Skizzen, p. 9. This was a Josephinian sentiment. Leopold, Joseph II’s successor, had similarly welcomed the French revolution, writing that it would promote the best interests of the people by setting “an example which all sovereigns and governments of Europe would be forced, willy-nilly, to obey” (C. Macartney, The House of Austria: The Later Phase, 1790–1918 [Edinburgh: Edinburgh University Press, 1978], p. 21).

5 From a letter to Fesl of 1 September 1843, cited after E. Winter, Lebensbild, BBGA E.1, p. 146.

1 Cf. E. Winter, Lebensbild, BBGA E.1, pp. 142–3.

2 F. Náhlovský, Versammlung der Geistlichen, gehalten zu Prag am 18. und 22. Mai 1848 (Prague, 1848).

3 Letter of 8 October 1848, BBGA 3.3/3, pp. 729–30.

1 It is still possible to visit Bolzano’s grave, which, as of July 2014, was obviously being looked after fairly well. To go there, take Metro line A to the station Flora, and walk to Hřbitov III, oddělení 1, which is in the west end of the cemetery. If you ask for information, you may (as we were) be misdirected to odd. 9. There you will find a plaque with information about Bolzano, but not his grave. Odd. 1 is just a few metres to the east of odd. 9.

2 Národní Noviny, 22 December 1848.







Chapter 2

Ethics


We have seen that Bolzano’s fundamental ethical principle was that one should strive to further the common good. In his Treatise of the Science of Religion he develops an ethical theory in line with this precept, one of the earliest presentations of utilitarianism in Central Europe.1 As an early utilitarian theory, Bolzano’s lacks some of the refinements later developed with the help of concepts drawn from economic theory. It is nevertheless mostly up to his usual standard, with clear explanations of the key points, fair consideration of opposing views, and the rest.

Before proceeding, we should say a few more words about Bolzano’s Treatise of the Science of Religion. As we have seen, Bolzano had only very limited involvement in producing the final text.2 As a result, it is rough in spots, elliptical in others, and does not reflect the evolution of some of his views in the 1820s and early 1830s. Nevertheless, it is the major source not only for Bolzano’s philosophy of religion and theology, but also for his ethics and moral psychology. Ethical theory is included in his treatise on religion because, according to his extremely broad definition of the term ‘religion’ (as we shall explain later, Chapter 4), ethical propositions also count as religious propositions. That being said, reason alone in his view suffices to establish almost all of ethical theory proper, that is, to establish what is permissible, what is a duty, and so on—this is why his ethical theory is considered part of natural religion.3

Bolzano’s methodology is decidedly classical, even if the conclusions he reaches are not. The approach to moral epistemology, even his proof of the existence of a highest moral law, do not differ in their essentials from what one finds, for example, in Aristotle’s Nicomachean Ethics. He begins with a discussion of what he calls the universal judgments of human reason. Where all, or nearly all people agree that something is so, he remarks, it may still occur that all are mistaken (perhaps everyone at one time believed that the sun’s motion was responsible for the alternation of day and night, for example). But when certain further conditions are met,he believes, we can have a confidence approaching certainty in such unanimous judgments. These conditions are: (a) deciding the matter in question requires just the ordinary powers of human reason, and, if dependent upon experiences, then only upon such as can, and are, readily had by all people; (b) the decision is not a matter of indifference, but has a palpable effect on people’s well-being; (c) the decision taken does not flatter our sensual inclinations, but rather goes against them. His reasoning here runs as follows:

If the matter can be judged simply by reasoning (without special experiences or experiments), then everyone is able to adjudge it. If it is not indifferent, everyone will find it worthwhile to consider it. Finally, when everyone concurs in a judgment that doesn’t flatter their sensuality but rather denigrates it, then there is hardly any reason that explains this agreement other than that the force of truth itself has compelled this concordant acknowledgment.1

The three conditions are met, Bolzano claims, in the universal recognition of certain obligations, such as the duties of gratitude or of veracity. Thus we are justified in the claim that there exist obligations, that there are some things we should do and others we should not. He thus has no truck with moral scepticism, and feels secure in dismissing sceptics as mere paradoxers.2

Now some obligations clearly exist only because they are consequences of other obligations. I may, for instance, be obligated to return money I borrowed from a friend, but this particular obligation is grounded in the more general one to return borrowed property. This latter obligation may, in its turn, be grounded in a still more basic obligation, and so on. But, Bolzano claims, no series of consequences is without a first ground and so, because there exist conditional obligations, there must exist unconditional ones as well. The propositions expressing these primitive obligations Bolzano calls original or unconditional practical truths.

If there is only one such truth, from which, along with various purely theoretical (or non-moral) premises, all other obligations may be derived, then it will be the highest moral law. Should there turn out to be several such unconditional practical truths, their conjunction will provide what is required. In either case, then, there exists a highest moral law.1


1. The Highest Moral Law

Although utilitarian in its general traits, Bolzano’s highest moral law is not, strictly speaking, consequentialist—this because, in his view, the highest moral law governs our decisions or acts of will, and what we will and what we accomplish are not always the same thing.

Instead of saying we can will one of two actions, we usually say that we can choose. Thus freedom can also be defined as an ability to choose. But it should not be forgotten that willing something and making that thing happen are not exactly the same—the latter is just a very common, but occasionally unrealized, effect of the former. If, for example, it is my will to burn this paper, then presumably I will succeed in burning it. But I might also find my hand suddenly paralyzed, or it might just happen that the paper is made of asbestos, and so cannot be burned, etc. Accordingly, we can never say with complete certainty that one of these two actions will be possible for us; however, we can say that it will be possible for us to will either one. For this reason, when we set out to express practical propositions accurately, the obligation governs not the action itself, the production of an outer result, but instead only the willing of this result; that is, we do not say: “You should do this or that” but rather “You should will this or that.”2

The point is illustrated in Bolzano’s response to an objection. If it is the consequences of an action that determine whether or not it is good, the objection runs, then if I stab my neighbour, intending to kill him, but by accident lance a boil that had threatened his life and thus save him, then, since the consequences are good, the action must be declared so as well. Bolzano replies that the moral law governs the intended rather than the actual outcome. In this case, the intention was bad, so the action must also be deemed such, in line with our common-sense judgment. Thus there is a certain opacity in moral assessments. Although we are usually justified in inferring a person’s intent from his actions, there will be cases where, unable to tell from the results what was willed, we cannot judge whether someone chose well or ill.

In §144 of the Theory of Science, Bolzano presents his analysis of ethical propositions in greater detail. The concept we express by the word “should” is, he believes, simple, and hence not analysable. He underlines that he understands it to cover not only perfect but also imperfect duties:

I further wish to remark that I take the concept of obligation in such a wide sense that it holds of every resolution which can be termed morally good, whether it is a definite duty or merely meritorious, so that we can say of both kinds that they should be performed. Thus, for example, I say that one ought not to lie, which is a duty; and I also say that we ought to be charitable, which is not a duty, but merely meritorious.1

The concept of obligation applies, as we have seen, to resolutions, determinations of the will [Willenentschließungen]. The form of propositions expressing duties is ‘A should will X’, or, in the canonical form of Bolzano’s later logic, ‘A has an obligation to X’, where ‘A’ is a term denoting a rational being and X a term denoting some determination of the will. We can then define the concept of permissibility in the usual way:

A may do X ≡DfA does not have a duty not to do X.2

Having settled the question of the form of practical propositions, Bolzano proceeds to ask whether any kind of intention is unconditionally commanded by reason. All possible actions, he claims, may be ranged under the following headings: (a) the creation of something, (b) influencing the state of lifeless beings; (c) influencing the state of living beings. The third class is further subdivided into influencing a living being’s: (i) faculty of sensation (causing pleasure or pain), (ii) faculty of thought (causing it to have an idea or form a judgment, etc.) (iii) will (causing it to make some decision or other), or (iv) faculty of desire. He then proceeds by elimination. Creation is not unconditionally commanded since reason would not countenance the creation of a being that felt only pain and wasn’t beneficial to anyone. Influencing the state of lifeless things is argued to have value only insofar as this has secondary effects on the state of living beings. Among actions influencing the state of living beings, none of (ii), (iii), or (iv) is commanded unconditionally, for there are certainly thoughts, intentions, and desires that should not be formed. There remains, then, only (i), causing pleasure or pain, and among these alternatives, causing pleasure is the obvious choice. Thus, at bottom, Bolzano agrees with Eudoxus: pleasure is the good, and the highest moral law accordingly states that we should will whatever is in our power to cause pleasure. Since, for Bolzano, happiness is just the sum of all pleasure, our most basic duty is just to promote happiness.

Should we be surprised to find Bolzano, a pious man with rather puritanical views on some matters, endorsing what to all appearances is an ethics of hedonism? We don’t think so. It must be remembered that, given the circumstances of the time, misery, want, and suffering were the norm, pleasures few and far between, and many of the most common pleasures of a sort to bring greater misery in their wake. It should also be pointed out that the absence of pain—part of Mill’s well-known formulation of the utilitarian principle—was for Bolzano a consequence of the presence of pleasure, in that he does not seem to allow for completely indifferent states.1

Be that as it may, though, the formulation as it stands lacks precision. We need to ask, first of all, whose happiness is to be promoted. He refutes the view that it is simply our own (a theory he calls eudæmonism) by once again appealing to the universal judgments of humanity:

…if we wished to grant ourselves the permission to favour our own advantage over the greater advantage of others, the new question would arise whether we are in all cases justified in sacrificing the advantages of others for the sake of our own, no matter how much the former may surpass the latter, or (in case this should not generally occur), at what point our own should begin to prevail. The claim that our own advantage may prevail in all cases over that of others is one from which every good man shrinks in horror. Concerning the second, there is no known measure that would allow us to determine the degree of preponderance. Thus we cannot avoid demanding even of ourselves that we always sacrifice our own advantage to that of others whenever it is smaller.1

He also makes clear that the scope of the moral law is not restricted to humans, but applies instead to all sensate beings, and that there is no intrinsic reason to privilege the happiness of one such being over that of another.

Since pleasure is intrinsically good, it follows that the more pleasure is created, the better. We should therefore strive to maximize the happiness of sensate beings.

[T]he highest moral law may be expressed roughly as follows: Among all possible actions, always choose the one that, all things considered, most promotes the well being of the whole, no matter in which of its parts.2

A being is said to be virtuous when it has a pronounced tendency to will what it should. Since acts of will are more often than not efficacious, virtuous beings tend to promote happiness. Thus reason commands us to promote virtue as well as happiness. Since the promotion of virtue is among the most important of our activities, Bolzano thinks it just as well to express his highest moral law, a little redundantly, in the following form: “Among all possible actions, choose the one that most promotes the virtue and happiness of the whole.”

Now it can still be objected that this formulation lacks precision, for it is not entirely clear what is meant by the well-being of the whole. Do we mean the well-being of every individual down to the last, a straight average, an average with the proviso that none fall below a certain floor, etc.? Bolzano makes it clear that the default position is that we should will whatever will most increase the average well-being of the whole subject to the constraint that no individual’s well-being is thereby reduced.

[I]t is entirely clear to sound human reason that we certainly have a duty to promote the happiness of every sensate being at least when this can occur without doing the least harm to the happiness of other beings, including the one performing the action.1

Thus he seems at least in part to subscribe to a version of Pareto-optimality in his formulation of the utilitarian principle. We have a duty to promote the happiness of all sensate beings as much as possible, provided that in so doing we do not adversely affect the happiness of others. We should be careful, however, not to understand this in purely pecuniary terms. For Bolzano would maintain, and argue persuasively in favour of, the view that some people would be better off (i.e., happier, wiser, and more virtuous) if they had less property.2

We note also that his language is clearly guarded here: the Pareto-optimality version of the highest moral law he proposes is presented as the default position, to be followed whenever possible. The fallback position seems to come into play only when all possible actions cause some harm. As he explained in a letter to Franz Exner:

I say that an action promotes the well-being of the whole and also conforms to the objective moral law even if it raises the well-being of a single or a few creatures without upsetting the well-being of the rest, or if whatever the latter lose, taken together, is not as much as what the former gain; and if no other act is possible through which the happiness of the whole would gain more.3

It is customary to distinguish act-utilitarianism from rule-utilitarianism. According to the former, the moral law applies to individual choices, while according to the latter it applies to the adoption of general rules of conduct. While it is clear that Bolzano’s theory is a version of act-utilitarianism, he nevertheless attempts to carve out a place within it for the endorsement of at least some generally binding rules. There will, of course, be certain kinds of cases that recur so frequently that it will be prudent to adopt general rules of conduct governing how we should act in them. But Bolzano goes still further, claiming that certain acts have meaning only as parts of general practices, which are constituted by the adoption of strictly binding rules. General, exceptionless, rules are justified, notably, in cases where individual acts would lose their import and thereby their efficacy were the rule recognized as one that admits exceptions:

…many of the rules that the teachers of morals set out as universally valid admit of reasonable exceptions in certain cases. Human reason in general agrees with me, and sees no obstacle in declaring such exceptions to be permissible when the well-being of the whole is thereby promoted. It is for precisely this reason that every rule is said to have its exceptions. Yet there are, I believe, several moral rules that admit no exceptions whatsoever…. But this freedom from exceptions may itself be shown from our principle. In particular, if a rule is such that it must be followed in most cases in order to retain its force, where any exception granted inevitably leads to the granting of further exemptions, so that the rule becomes all but useless, then one must on this account consider and follow it as a rule without exceptions. The rule of veracity under oath is of this sort. This rule is entirely necessary if people are to be able to trust the statements of anyone who has been recognized as a morally good person. This usefulness of the rule would almost completely disappear as soon as one permitted exceptions in certain cases; for then no one would know whether someone who testifies to something was in one of the situations where lying was permissible, or at least believed himself to be in such a situation. And many would convince themselves that they were in such a situation without really being so. Thus it is necessary that humanity should possess a means that in the most important cases provides the highest conviction that a certain statement is the pure truth. This means is the oath—but only so long as the duty to be truthful under oath is regarded as a rule with absolutely no exceptions. Doubtless, then, that it must actually be considered to be thus!1

Against this, Wolfgang Künne has raised the objection that it is quite possible to conceive of circumstances under which perjury would save thousands of lives—as might be the case, for instance, if the trial were conducted within a corrupt and murderous state. Would Bolzano really want to say that it is one’s duty to tell the truth under oath even then?1 The point seems just, and it does not seem that his example provides proof of the existence of completely exceptionless rules. This being said, it might still be maintained that within societies that meet some minimal conditions, the duty must be considered absolute, since otherwise the practice of swearing oaths—generally beneficial in any society meeting the said conditions—loses its force. His example might thus point to an interesting ethical phenomenon after all, even if not the one he thought.

Having presented his highest moral law, Bolzano anticipates a number of objections. The most important of these are the following: (1) We can never know with any degree of certitude all the effects of the actions we contemplate. Thus we will never be in a position to judge accurately concerning what we should do. (2) Even if true, it may be dangerous for people to become aware of the content of the highest moral law, since, when wrongly understood or applied, it can be used to justify the basest acts.

The response to the first objection is twofold. First, the moral law governs our choices, which are made in the context of the information we possess, or rather, that we should possess (since there will obviously also be a duty to be well enough informed, where this is possible, before deciding upon a course of action). Thus it does not demand of us that we choose based on a perfect knowledge of all the consequences that would arise from a given action, but only based on a consideration of all that we are able to foresee. If we know, or should know, that the consequences of a contemplated action cannot be predicted with any accuracy, the law will of course counsel caution—which, indeed, is almost always Bolzano’s default position in the face of complicated issues such as those encountered in politics. In the second place, in a great many important cases such as murder, theft, fraud, etc., it is obvious enough what the consequences are likely to be.

Concerning the second objection, he admits that knowledge of the highest moral law can be dangerous in some cases, and thus, in line with the highest moral law, counsels against teaching it indiscriminately. Perhaps the greatest worry is that, knowing of the principle and having reasoned concerning a certain matter, people may act against their conscience. This we should never do, he says, evidently believing that, in general, the voice of conscience is a far more reliable guide in morals than reasoning. Feelings of conscience, Bolzano believes, are the result of judgments we make without being aware of them, like the judgments we make in order to maintain our balance. As in such cases, we are, he thinks, often better at making moral judgments when we are not fully aware of the reasons used to support them:

One must in particular take care to warn anyone to whom one communicates this principle that he should never reject a duty that his inner feeling (or, as one says, his conscience) announces to him just because he cannot see the underlying reason for this duty distinctly enough—i.e., how it is that following this feeling might promote the well-being of the whole. Let him think things over a little longer, and most of the time he will find the reason. But whether he finds it or not, never let him believe that this inner feeling is mistaken. For it is generally known that we recognize (sense) a good many truths with complete certainty without being in a position to be distinctly conscious of the reasons that support them.1

After the presentation and defence of his own theory, Bolzano discusses a variety of rivals. The “sentimentalists” Hume, Hutcheson, F. H. Jacobi, et al. are praised for emphasizing the importance of listening to the promptings of our conscience, but chided for claiming, indefensibly in Bolzano’s view, that all moral truths must be immediately evident. Moral egotism, the view that the highest moral law is “make yourself happy” is rejected because it is in obvious conflict with sound human reason (would anyone say that a person who could save millions of lives with no inconvenience, but also no benefit, to himself was under no obligation to do so?), but also, surprisingly, because, if it were true, it would make God’s creation of the world inexplicable:

This principle cannot be applied to God, for God cannot increase his own happiness through any of his actions. For what reason, then, would God have created the world, when no rational being should ever will anything, or even can will anything, that does not promote his own happiness?2

The view that the good is determined by God’s will is rejected in part for similar reasons, because it would leave unexplained how God’s will is determined. The view is also rejected for the traditional reason that this would make it either false or tautological to say that God wills what is good.3

Kant’s moral theory receives lengthy consideration, and this for the usual reason that Bolzano first finds it necessary to conjecture what Kant might have meant, and afterward to assess each of the possible interpretations. One of several statements of the highest moral law in Kant’s works (the so-called categorical imperative) runs as follows:

Act as if the maxim of your action were to become through your will a universal law of nature.1

Bolzano paraphrases: “Act according to a maxim of your will that you can will to be a universal law (thus also a law of nature), or: always do what you can rationally will that everyone else would do if put in your place, indeed be compelled to do by a law of nature.”2

He immediately detects an ambiguity in Kant’s formulation: what exactly does it mean to will something rationally? It could mean to will as reason bids us, or simply not to will anything that is self-contradictory (e.g., willing to be taller than oneself). On the first reading, Bolzano thinks, Kant’s principle was intended to express nothing more than the requirement of universalizability: whatever I should do in given circumstances, I must admit everyone else should do in such circumstances. Now this is certainly true, but leaves the moral law massively underdetermined, since any moral command formulated in general terms, that is, of the form “any rational agent in circumstances X should do Y” will not be able to distinguish between persons, and so will meet this condition, whatever its content might be.

The second reading yields no more satisfactory results than the first. To be sure, in some cases, we will get the desired result. For example, if I adopt the maxim that when writing exams I will simply copy from someone else’s paper, it is easily seen that if all did the same, there would be nothing to copy, and so the rule, universally adopted, would indeed be bidding us to do something impossible. But in other cases, there is no contradiction. Bolzano illustrates the point by taking up Kant’s example of the duty to return borrowed goods. Kant says that, universalized, the maxim “I won’t return borrowed goods when I don’t feel like it” would contradict itself, since no one would lend anything were this rule the case. But, Bolzano observes, while lending goods in such circumstances might make one a chump, it would not contravene logic: “For as long as it was not a duty not to return them, many could still hope to have the goods they loaned to others returned.”1 Moreover, a good many rules are universalizable in Kant’s sense without contradiction that no one would consider to be duties (Bolzano could have added that incompatible maxims may pass the test of the categorical imperative). For example, I might adopt the maxim to cause as much misery as possible in the world around me. I can certainly imagine without contradiction a world in which everyone behaves in line with this principle (indeed there have always been those who think that the world we live in is actually like that). There is no contradiction here, though Kant, we expect, would not want to say that it is our duty to make ourselves and others miserable.2

Finally, Bolzano considers Kant’s “end-in-itself” formulation: never treat a rational being merely as a means, rather always consider it to be an end in itself. Although he agreed that this principle is true, it seemed obvious to him that it cannot be the highest moral law—for if it were, it would make the condition and treatment of non-rational beings, e.g., non-human animals, a matter of moral indifference, a view he finds obviously false.1


2. Duties and Rights

In an essay of 1838, Bolzano argues that a utilitarian moral theory can be used to ground a theory of rights.2 He begins by noting that people sharply distinguish between what is rightful and what is moral: it is entirely possible for someone to have a right to do something he should not do.3 When jurists speak of rights, he maintains, there is a connection with duties, but not with the duties of the person who possesses a right. Rather, the duties pertain to others, and concern what they may or may not do in order to prevent the exercise of a right.4 Namely, it is the application of force, of violent coercion, that is impermissible when someone acts within his rights:

…whenever a jurist calls an action rightful, he imposes a duty on the rest of humanity not, indeed, to insist on this action, but not to thwart it if the entitled person wants to perform it.5

As a first approximation, then, we might then attempt to define an action as unrightful when others have a duty to prevent it, by force if necessary. This definition is not yet good enough, however, because in cases where there is no chance of preventing someone from doing something, we would be forced in every case to call his actions right—this because we cannot have a duty to do what is impossible. To define “unrightful” in this way would then make rights far too dependent upon circumstances. This seems to go against prevailing usage, he says:

It is undeniable, rather, that by the rightfulness or unrightfulness of our actions we think of certain properties that belong to their inner essence and are entirely detached from the circumstance whether at this time there is more or less power of resistance. It follows that a certain ingredient is missing from the explanation we gave above, and it is not difficult to guess what that is. For we say that an action is unrightful if its inner character is such that there would be a duty forcibly to oppose it if a sufficiently large number of people were present and willing to protect the victims of such a deed. By contrast, we call an action rightful if it may not be forcibly prevented even if a sufficient number of persons were present and willing to do this.1

Rights, so defined, do not all derive, as some at the time maintained, from the state, and it is neither true to say with Hobbes that the sovereign cannot act unrightfully nor that there can be no rights in the state of nature.2 Indeed, as he explains at length in the essay, this account of rights grounds the right of citizens to disobey certain commands of legitimate authorities, and in some cases, to resist them by force.3

Because Bolzano’s ethical theory is a version of act-utilitarianism, rights on his account inherit the limited scope of duties. In the first instance, all our duties are particular. If generality exists, it seems to occur only for two reasons: either a large number of particular cases resemble each other so closely that it is worthwhile to adhere to a general rule, even if rare exceptions are recognized as possibilities; or, as explained above, the recognition of a rule as universally binding is partly constitutive of the meaning of the act of adhering to it in particular cases. Either of these paths might be taken in order to formulate universally binding rights within Bolzano’s theory. If the former were taken, then we would have rights that, although extremely solid, would not be infinitely so: exceptions would be permitted in some cases. Such an approach appears in part to underlie the Canadian Charter of Rights and Freedoms, whose first article stipulates that the rights and freedoms set out in it are subject “to such reasonable limits prescribed by law as can be demonstrably justified in a free and democratic society.” The second might be argued to underpin the Universal Declaration of Human Rights.


3. The Cultivation of Virtue

As important as it is to have a clear understanding of the highest moral law and hence of our particular obligations, it is equally if not more important to ensure that we meet these obligations when we recognize them. For while there are doubtless some cases where people do not accurately distinguish right from wrong, there seem to be at least as many where people seem to distinguish the two quite well, yet do not act as reason bids. Since no one is immune from such witting derelictions of duty, it is incumbent upon us to do whatever we can to fortify our virtue.

Bolzano frames his discussion of the ethics of virtue in terms of a divergence between our self-interested wishes (our desire for our own happiness) and the commands of reason (duties to promote the happiness of the whole). On his view, however, these two factors are not homogeneous, and so—despite common ways of speaking, which Bolzano himself also makes use of—there is no real struggle between them. When in a given situation, both are present, and urge incompatible actions upon us, nothing, he claims, determines which of the two courses is taken. Such actions, in his terminology, are free.1

A prominent goal in our attempts to cultivate virtue is precisely to reduce the number of occasions where we act freely in this sense. That is, we should strive to shape our desires so that they point in the same direction as the commands of reason. We should, in particular, do whatever lies in our power to make good actions pleasant, since this makes it more likely that we will perform them. Thus Bolzano agrees to a certain extent with Aristotle in holding that the more virtuous a person is, the more pleasure he takes in doing what is right and just.1

This being said, Bolzano stresses that the action of a virtuous person is not done for the sake of pleasure, but rather for its own sake, because it is known to be right. The pleasure he takes in doing what is right, though it may be a secondary motive, is not the ultimate spring of his action:

I assume that those who make use of such inducements do not embrace the principles of virtue merely for the sake of these advantages, but rather have already resolved to follow the moral law because they have recognized that it is the right thing to do, and use these ideas merely as a means for better ensuring that they will actually follow these principles. If this is the case, then it cannot be said that their virtue is transformed into a contemptible egoism by the use of such inducements, nor even that the purity of their motives is thereby compromised. For even when someone makes use of all possible means for assuring his virtue, he can never bring it about that the continued exercise of virtue will cost him no effort, nor that his drive for happiness shall never again enter into conflict with his reason. There will always be cases where he acts freely, and intends to do what is good only because it is good. But even in those cases where his drive for happiness concurs with his reason, where he no longer acts freely, his actions still count as meritorious. For the action is one that is conducive to the well-being of the whole, and it is indeed—if not immediately, at least mediately—a result of his free choice. At the time, namely, when he freely gave the direction to his drive for happiness, which resulted in its agreement with his reason, at that time he laid the ground for the action he now performs.2

What of the objection that, since there is no struggle in doing what is pleasant, the performance of good actions when found pleasant has no moral worth? This would, on Bolzano’s view, be like saying that an athlete who performs some amazing feat deserves no credit for it because, being in superb physical condition, it is easy for him. To be sure, the act may come easily enough—but only because he was well-prepared:

The proposition, the harder the struggle, the worthier the triumph, is only valid when the struggle was something we ourselves could do nothing to avoid. When, however, someone, neglecting the cultivators of virtue at his disposal, is himself the cause of the severity of the struggle he has to endure, then God will surely not reward him more for this reason, but will instead punish him for needlessly exposing himself to so great a danger. Conversely, one who through assiduous use of cultivators makes fulfilling all his duties ever more easy with the passage of time, and consequently sins less often, shall not be rewarded less by God. Rather, he shall receive a separate reward for having made his virtue as secure as possible.1


4. The Ethics of Belief

One of the most interesting aspects of Bolzano’s inquiries into virtue is his approach to the ethics of belief. Though we shall treat the topic at greater length in Chapter 4, it seems appropriate at least to raise it here.

Many of our beliefs have, he maintains, a considerable impact on both our happiness and our virtue. A pure egoist, for example, who believes his own happiness infinitely more important than anyone else’s, is less likely to act virtuously than someone who does not. The belief that certain classes of sentient beings (women, slaves, the poor, people of different races, creeds, non-human animals, etc.) are intrinsically less deserving or completely undeserving of consideration can also be reasonably expected to produce behaviour that is less than ideal from the point of view of promoting the common good.2

At the same time, our will does have, he argues, at least some influence on the beliefs we acquire.3 When we decide, for instance, to study physics or medicine, we resolve to do a variety of things—to sign up for this or that course, to buy such and such books, to spend time reading them, working problems, doing experiments, and so on—that result in our acquiring certain beliefs.

Now even in the case of physics or medicine, the beliefs we acquire, in part due to our acts of will, may have an impact on the virtue and happiness of the whole. If, for example, through our knowledge, we become better able to promote the happiness of others, say, by designing bridges that will not fall down or finding a cure for some disease, then our beliefs make us better able to promote the general best.

But if our purely factual beliefs can have an impact on our virtue and happiness, this is all the more obvious in the case of beliefs with ethical content. False beliefs concerning our duties or the true nature of virtue and happiness, for example, will in the normal case lead to actions that do not tend to promote the well-being of the whole. This is also the case with beliefs such as those mentioned above—those concerning our views on life, the world, other people and our relations to them, and so on, which have an impact on our virtue and happiness, all of which fall under the heading of what Bolzano calls—rather misleadingly for most readers—religious beliefs.1

Now because many of our beliefs have an undeniable impact on our virtue and happiness and our will has at least some influence on which beliefs we acquire, it follows that we also have duties with respect to our beliefs. It is our duty, namely, to acquire the beliefs that will most promote our virtue and happiness. This duty applies not only to factual beliefs, but also to the broad category of beliefs Bolzano calls religious:

Each of us should, namely, do everything possible to promote his virtue and happiness. Now as it is by no means a matter of indifference for our virtue and happiness whether we adhere to some religious beliefs rather than others, given that there are concepts and opinions that have a generally beneficial influence on our virtue or our happiness; and as it is frequently in our power to decide whether we acquire or fail to acquire these beliefs, there is no doubt that we should strive to acquire all the concepts and opinions that are maximally conducive to our virtue or happiness.1

When we have a say in the matter, and come to believe something that is conducive to our happiness or especially our virtue, then our decision is a meritorious one.

Bolzano makes it clear that, in certain cases, we may be morally justified in believing propositions which we do not have sufficient reason to accept:

If it should happen that we are unable to find fully decisive grounds for the truth of a given view, but were nevertheless in a position to judge that the adoption of this opinion, even should it prove to be incorrect, would only have a beneficial influence on our virtue and happiness, it would not only be permissible but indeed commendable if we were to use all means at our disposal to convince ourselves of its truth. We would do well, for example, frequently to call to mind all the genuine or even apparent reasons that speak in favour of this view, or to draw our attention away from the reasons that speak against it as much as we can; to frequent people who adhere to this view, to read works which defend it, and so on.

Through such behaviour, regardless of whether the belief is erroneous, we shall harm neither ourselves nor others, supposing that we in fact succeed in gradually coming to accept this opinion as truth. On the contrary, all will gain because our virtue and happiness will become more perfect thereby.2

Thus, although not a non-cognitivist in ethics, Bolzano clearly attributes a special status to some propositions, in that belief in them may be justified for moral, but non-epistemic, reasons. In this, he seems to be in agreement with Spinoza, who wrote that:

The piety or impiety of opinions cannot be determined by considering them in themselves, apart from works. The only reason for saying that a man’s belief is pious or impious is the degree to which he is either moved by it to obedience or licensed by it to sin and rebellion. This is so much the case that if believing a truth causes someone to be obstinate, then his faith is impious, and it is pious if it makes him obedient, even though it be based upon a false assumption.1

Because neither our reason nor our will is flawless, error can sometimes have beneficial effects, and even self-deception is justified in certain cases, as Bolzano argued in a pair of sermons from 1810:2

If it were only possible to free a human understanding from all error, and to purge it of all ignorance, i.e., to confer omniscience upon it, and if the human will always and without exception only resolved to do what the understanding recognizes as right and good … then there could never be any beneficial, still less any necessary, deception for such a man. […] But are these two conditions ever met, my friends? Is it even possible for this to happen? Is it not self-contradictory to say that a human understanding is omniscient and a human will infallible? […] But where deceptions reign in the understanding, which give rise to many temptations for the will to depart from the holy laws of virtue, temptations that are not always overcome, then there are truly sins and crimes. And in such circumstances, my friends, which even the wisest and best of us must blushingly acknowledge are theirs too, many deceptions can actually be beneficial and indeed necessary. Where many errors are already present, a new one can sometimes reduce the total number rather than raise it; the new deception can sometimes remove the harmful influence of others; the new deception, when combined with another false premise, often makes us deduce a true conclusion.3

Bolzano’s remarks here again recall Aristotle, who noted that, in order for us to hit the mean that constitutes virtue, it is often necessary to aim slightly towards the extreme that is most opposed to our inclinations.4 It is in this spirit that some people set their clocks ahead a few minutes, hide their cigarettes, eat on smaller than usual plates, etc.1 Thus the claims of truth, although strong, do not prevail in all cases:

We do not deny, my friends, that it is the duty of mankind to strive for truth; we only claim that this duty is not one of those that is unconditional and exceptionless. For this duty is derived from the first and highest duty, namely, to promote the well-being of the whole, and thus valid only insofar as it promotes the common good. If you see that a discovery you are in a position to make would more likely be harmful to the aims of virtue and happiness, then you are not only permitted to hinder this discovery, it is your duty.2

Clearly, though, we are in dangerous territory here. Just how far should one be prepared to go in deceiving oneself or deceiving others, even when this proceeds from the intention of furthering the common good?

Bolzano, as it turns out, has a fair deal to say on the subject. We have already seen that he counselled against the indiscriminate communication of the utilitarian principle as the fundamental proposition of ethics. Here we have, if you will, a sin of omission against truth. It is justified, by Bolzano’s lights, because beliefs rarely if ever function in isolation. The communication of this truth to a person unprepared for it—either because he is still saddled with a number of other errors, or his power of judgment has not been properly developed—might easily produce a bad result. Thus correcting a single error without regard for the way this error functions within someone’s system of beliefs may have worse consequences than allowing it to stand. If our choice is only between these two options, then, the highest moral law speaks clearly in favour of the latter. But this is not the end of the story, for Bolzano expressly stated that it would be a good thing for this principle to become more generally known. He simply maintains that we would do well to assure ourselves that someone is capable of making appropriate use of a truth before communicating it to him—for instance, by first taking care to train him how to think carefully.3 Truth is by all means to be spread, but first the ground must be prepared.

This being said, the utility of deception is easily exaggerated, and so should only be practised with extreme caution:

We may only permit such deception when we are convinced in advance that its effect will be truth and virtue, and that the further errors that it may give rise to will be negligible by comparison to its benefits.1

We should also note that Bolzano did not want his sermons on self-deception to be published—this because, as he wrote to his friend Fesl, they were far too likely to be misunderstood.2


5. Conclusion

Philosophers subsequent to Bolzano have raised a number of weighty objections to utilitarianism and though versions of utilitarianism still number many adherents, it is by no means a universally accepted theory. Few have denied, however, that it pronounces correctly on a large number of cases, or that utilitarian reasoning is appropriate at least prima facie in many economic and political matters. Utilitarian theories, it seems fair to say, provide at least a good first approximation in a large number of cases and Bolzano’s version of utilitarianism, for all its sketchiness, can reasonably be claimed to do the same. We shall see in subsequent chapters that the central principle of Bolzano’s ethics, requiring the promotion of the common good, was at the heart of his reflections not only on obviously ethical subjects such as religion and politics, but even, surprisingly, on logic and scientific methodology. Its impact is perhaps most obvious in the case of politics, where consideration of what is best for the whole revealed large gaps between the way things were in Bolzano’s homeland and the way they should be. To this we now turn.
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Chapter 3

Political Philosophy


Bolzano’s major work on political philosophy is a treatise called On the Best State, which was written around 1830.1 As its title suggests, the work is concerned not with suggestions for reforms of existing institutions, but rather the elaboration of an ideal, namely, an organization of civil society that maximizes the well-being of its members. The approach of this work has earned Bolzano the reputation in some quarters of a utopian in political philosophy, someone unconcerned with the practical, the here and now, devoted instead to the passive contemplation of the unattainable. This impression might easily be confirmed by the knowledge that he never sought to publish his book, and towards the end of his life actually resisted the attempts of others to publish it for him.

We have seen how thoroughly misleading such a picture is. Through his example, his teaching, his determined social criticism, and encouragement of initiatives among his students, Bolzano was at the very centre of the reform movement in Bohemia. Indeed, it is difficult to think of a philosopher who had a greater impact on the society in which he lived. So let us not misunderstand the intentions behind Bolzano’s “utopia”. The best state is considered not in order to avoid practical attempts at reform, but to give them a theoretical underpinning and clearer direction. It is worth noting, too, that, utopian as they may have seemed when he first proposed them, almost all of Bolzano’s suggestions have since been implemented to some extent somewhere or other—for better and for worse.

On the Best State, to be sure, was not published during his lifetime, but this is not all that it seems. First, let us recall that Bolzano was under a complete publication ban in Austria after his dismissal, which lasted for most of the rest of his life.2 Second, it is quite unlikely that anyone would have been able to publish such a work in the Austria of the 1830s, least of all someone politically suspect like Bolzano. No doubt Bolzano had Austria in mind when he wrote the following words:

In most countries it is not even permitted to raise the question of the best state, or else one is only permitted to affirm that the constitution that exists there and then is to be praised as the most appropriate.1

It is true that in 1848, the year of the revolutions and the last of his life, Bolzano had an opportunity to publish his book, yet was vigorously opposed to the idea.2 But one may find his reason for this clearly enough within the work itself: what he puts forward is not a manual for government, but rather an account of what he considers the institutions which would be found in the best states. Although he had, as he says, examined his opinions carefully from many different angles, he by no means expected anyone else to accept them immediately. He decided to write them down, he writes,

…not in the expectation, and not even with the wish, that in a country where his thought became known one would immediately tear down its existing constitution and erect a new structure according to his plan. Such an undertaking he must rather declare in advance to be rash and, because of the disastrous consequences which it might entail, indeed criminal.3

He allows that he could be mistaken in his opinions; but even were he right, the institutions of the best state cannot be introduced all at once, but rather only gradually, over time and with great care: to ensure, for instance, that the transition is managed in an orderly way, that it is not subject to violent reversals, and that no one’s rights are trampled upon in the process. Such radical changes as he proposes can only be successfully introduced, he thinks, with the consensus of the wisest and the best in a state; or better still, with the universal or near universal consent of a public who must first be educated. Bolzano would no doubt have been quite happy to apply Mill’s judgment on the socialist projects of the early nineteenth century to his own work:

…an entire revolution of the social fabric, such as is contemplated by socialism, establishing the economic constitution of society upon an entirely new basis, other than that of private property and competition, however valuable as an ideal, and even as a prophecy of ultimate possibilities, is not available as a present resource, since it requires from those who are to carry on the new order of things qualities both moral and intellectual, which require to be tested in all, and to be created in most; and this cannot be done by an Act of Parliament, but must be, on the most favourable supposition, a work of considerable time.1

Thus it is quite understandable that Bolzano had no wish to see his views brought forward in the midst of the tumult of 1848: the very last thing he wanted was to have his ideas clumsily taken up by a bunch of hotheads.2

This caution is again a reflection of the times. During his lifetime, Bolzano had seen not one, but two deeply flawed revolutions: the French, of course, but also the revolution from above started, but not finished, by Joseph II. Bolzano’s dismissal from his university post for political reasons, and his lifelong difficulties with the authorities of Church and state, made the latter failure all the more palpable to him. We should not forget either in this connection the two rebellions of Bohemian history, the Hussite revolution of the fifteenth century and the disastrous Protestant rebellion that unleashed the Thirty Years War.3 These experiences tended to reinforce his lack of enthusiasm for revolutions, no matter how good their intentions might be. For his goal was not temporary and easily reversed improvements, but rather permanent, robust ones. Hence the pattern of “publication” of his treatise: circulated in manuscript copies, but only to selected, trustworthy recipients, very much in line with the Samizdat system used more recently in Bolzano’s homeland.

If recent events were such as to present the course of revolution as ill-advised, the extremely poor economic circumstances made immediate drastic changes seem all the more impossible. The classical problem of economics—how to distribute far too little among far too many—was very much the order of the day. Lack of adequate food, housing, and hygiene led in the familiar, direct way to very low levels of life expectancy. Children died like flies, and their parents did not fare much better. Many children were simply abandoned. (Bolzano quotes an estimate of over two thousand abandoned children in Prague in a late essay,1 destined for the most part, as he observes, either to die of starvation or disease or to end their lives in jail or on the gallows.) A measure of how bad things were is given through the horizon of possibility in Bolzano’s account: even in his best states, where adequate nutrition, hygiene, and health care would be provided for all, he assumes that low life expectancy and astonishingly high levels of child mortality would still be present, as if they were an unalterable part of the human biological heritage (a point we shall return to in a moment).

The economic institutions which then existed were still largely feudal in character. Although Joseph II had formally abolished serfdom in 1781, economic relationships, particularly in the dominant activity, agriculture, were still organized along much the same lines as before. Such industrial activity as there was tended to be centred either in family enterprises or (for larger undertakings like mining) under aristocratic control.

In its political institutions, too, Bohemia was still very much a feudal regime. A significant part of the wealth and political power was apportioned according to a hereditary principle. Distinctions of rank were pervasive. Women enjoyed an inferior status with respect to men, as did the Czech-speaking population with respect to the German, and other religions with respect to the Catholic. With this went the notions of virtue and honour traditionally associated with such institutions, those based on displays of prowess and conspicuous consumption:

[those] foolish concepts of honour that we, unfortunately, find so widespread in our current arrangements, the idea that it is honourable to hold more food and drink than others, to live more lavishly, to have amassed more wealth, or still better to have inherited it, to be no novice to the most varied debaucheries, to risk one’s life for a trifle, etc.2

Against this bleak background, Bolzano remained fairly optimistic. No stranger to the conclusions of Malthus—his doctor and biographer Anton Wißhaupt tells us that Bolzano often discussed the question of overpopulation with his brother1 —he nevertheless thought them incorrect. In his opinion, it was not want of land, raw materials, or labour relative to the size of the population which led to such widespread misery, but rather the degenerate institutions which structured most societies:

How weak is our body, and to how many diseases is it subject, not because some inalterable law of nature demands it, but rather because we are born to weak parents, are poorly treated in our childhood, sometimes spoiled, then again completely neglected, because neither the food that we eat, nor the activities we pursue, nor our clothing and housing is in accordance with the rules of health. Can it really be doubted that a rational improvement of all these conditions of our health and strength can have beneficial effects? How many thousands of our brothers—O! even at the very moment I write this—go without the means for satisfying their most basic human needs, perish in their need, not because the great earth isn’t rich enough in goods to supply all her children with abundance, but only because counterproductive institutions in the state allow these goods to be divided among us in such an unequal way, and because most of the earth’s surface remains virtually uncultivated.2

Bolzano speaks here of abundance, but in his best state the affluent society does not even appear on the horizon. The superfluity, it seems, will be rather small. As we have already mentioned, the improvements brought about by saner institutions will not in his opinion make much of a dent on levels of infant mortality or increase life expectancy to any appreciable degree. People of a younger age—he writes tellingly at one place—always form a majority in a state.3 The only reason why families would seek to reduce their fecundity, he remarks elsewhere,4 is from fear of falling into abject poverty from having too many children—something which, by the way, would not be permitted to occur in the best state. A talented mathematician, he must have assumed that a very low life expectancy would always be with us—else the population would soon outstrip, if not agricultural output as Malthus suggested, at least available space: people would have to be stacked like cordwood. No, clearly for Bolzano the demographic change which has occurred in the industrial West since then (and indeed was already underway—though by no means easy to detect—during his lifetime) was not even imaginable at the time he wrote. On the contrary, it was widely believed that the population was decreasing. This has important consequences for the way which he conceived the political institutions of the best state, as well as the condition of women. In recent times, two factors—higher survival rates for children and safe, effective birth control—have made radical changes in the lives of women possible in many countries. Why spend one’s life bearing children most of whom die in infancy if this can be avoided—for it seems obvious that this time could be much better, and more happily spent? On Bolzano’s principles, the question should at least be asked, provided that the possibility is recognized as a live one—clearly, Bolzano did not think it was. Thus the “characteristic sufferings” of this sex1 were something that would survive in even the best states. Bolzano is surely an optimist, but clearly one whose optimism was considerably tempered by the conditions of his day.


1. The Best State

(a) General Organization, Constitution

Citizenship in the best state is a matter of voluntary adhesion: anyone who indicates an adequate knowledge of the laws of the state and shows genuine promise of respecting them may request to become a citizen, and this request will generally be granted. Children of citizens are themselves citizens until the age of majority, at which time they too must decide whether or not they wish to belong to the state and, if they do, must publicly declare their intention.2 The best state is a republic with no head of state or chief executive. There are no hereditary rights either of wealth or political function. Well aware of the possibility of conquest by hostile powers (this was after all the perpetual problem of Bohemia), Bolzano thinks that a viable state must above all be able to defend itself. Accordingly, military service is universal, all able-bodied citizens being trained in the use of arms.3

There is to be no state religion. In partial explanation of this opinion, he says this:

That the state should only adhere to a rational religion is certainly a very true rule, but not much is gained by stating it, since it is a very contentious matter to decide which religions deserve to be called rational, and which the most rational of all.1

Thus tolerance is general, unless religious practice conflicts with the law. Where it does, the fact that the transgression was based on religious belief is ground for milder punishment. In line with this general freedom of religion, Church personnel are to be employed and paid by the members of their respective religions, not, as was the case throughout Europe, by the state.2

The state should not be indifferent to religious belief (it would do well to suppress a religion that practised child sacrifice, for instance), but must recognize that compulsion of belief is neither efficacious nor desirable. When the state acts, it must do so with sensitivity, and under the principle that it is better to do too little in this area than too much. If it seeks to eradicate superstitions or otherwise harmful religious beliefs, it does so through education. Similarly with the spreading of beneficial religious doctrines. There is no heavy hand here.3

Freedom of expression is subject to some important limits. The state is the sole publisher of books, and publication is subject to state censorship. It should be noted however, that censorship can only be imposed on certain well-defined, limited grounds (among these, interestingly enough, are a book’s not being worth reading or treating contentious matters with inflamed rhetoric instead of in a measured way). It should also be noted that a book can only be refused if the censors are unanimous in their rejection.4 This is a frequent pattern in Bolzano’s proposed institutions—many of them have very strong powers, but powers which can only be exercised if extremely strong tests are met.

Democracy is for the most part direct: measures are voted on by all citizens who have sufficient knowledge of what is at issue (Bolzano thinks universal education will increase this number greatly) and who have an interest in the outcome (regulations required to implement laws can be determined by the administration without being put to a vote). The idea is that a vote is a kind of crude measure of the aggregate effect of a piece of legislation; if all interested parties vote according to their interest, one obtains a measure of how many will profit, how many will suffer. If proposed legislation has effects upon those who cannot vote—for instance, because they haven’t yet been born—the state appoints a number of people to consider the issue from their point of view. The results of their reflection are then published throughout the state, so that a better decision can be made. Women, as one would expect, have full voting rights. Special provision is made for married couples, however. If they can reach agreement among themselves, they have a vote, and indeed their vote counts for two single ones. If, however, they cannot agree, they get no vote. This is, one will remark, what would be the net effect in any case were they to vote independently—Bolzano’s proposed measure, however, compels married people to attempt to arrive at a consensus among themselves beforehand.1

In the best state direct democracy is not absolute, however, and this for two reasons. First, because the measure yielded is, as remarked, often a crude one. Second, because (due to the assumed low life expectancy) young people always make up the majority in a state, and are more often swayed towards poor decisions by their passions and lack of experience than are the older citizens. Bolzano thus proposes a check on direct democracy in the form of a Council of Elders.2 This is, as he describes it,

…a number of people of both sexes who are elected to this honour every three years in the communities in which they live by a majority of votes. […] Only people who are more than, roughly, sixty should be chosen for this office, and among them only those who have through repeated tests given evidence of their uprightness as well as their insight, and who have shown themselves to be resistant to strong temptations. […] People under sixty years of age who have given extraordinary proofs of their uprightness and extensive knowledge can be chosen for this office, but in no case should anyone under forty be chosen.3

The powers of the Council of Elders are extremely strong, but require near unanimity in order to be exercised. A majority in the ratio of nine to one is sufficient to overturn any legislation passed by general plebiscite, while an even stronger majority is required to pass measures against the result of a general plebiscite.

Executive posts in the best state are filled through elections. Only the local executives are directly elected by their constituents. Higher-level executives are elected by those occupying the lower levels from their own ranks. The idea, evident here and indeed throughout Bolzano’s institutions, is that judgments of character are best made by those who know the people in question. At the community level all know each other, and thus the local administrators (or the members of the council of elders) can be chosen on the basis of well-grounded judgments of character. For the higher levels, since it is not possible for many people to be so widely known, the local administrators, who do get to know each other in the course of carrying out their duties, are in a better position to judge.1 The basis in personal acquaintance is crucial in Bolzano’s institutions—from it derives, notably, the moral authority of the council of elders, without which rebellion and disregard of the law would be far more likely.2

Some judicial functions are assumed by the administration (for example, decisions made at lower levels may be appealed at higher levels), others by special judicial personnel. Criminal justice is structured in a way opposite to our practice: the judges are enjoined to make determinations of facts, of guilt and innocence, while juries are called upon to assign punishment within limits prescribed by law.3 With judges, as with administrators, Bolzano thinks it best that no one makes these activities his sole occupation.

Civil law cases are, if possible, adjudicated by an arbiter chosen by the parties. Criminal courts can mete out all manner of punishment, including prison, public humiliation, occasional corporal punishment, and the death penalty for premeditated murder. There will be no public executions; a “machine in a dark dungeon” will kill the criminal. Confessions are not needed to convict. If they were required, torture would soon be reintroduced.4

In addition to civil and criminal courts there will be annual findings by censors elected by the community concerning the behaviour of all citizens over the age of 15, whether they have industriously contributed to the common good, kept their noses clean, etc. Mothers will be praised if they have borne and raised many children, and especially if their sons are persons of merit.1

(b) Social Institutions

Perhaps the most striking part of Bolzano’s best state is the system of social institutions. He proposes universal public schooling for boys and girls, including health and sex education. There are publicly funded universities for a certain number of students.2 There will be holiday schools for the general population (used to transmit information on health, industrial techniques, etc.), and public libraries in every community, public art museums, concerts, etc.3 The state also maintains a network of trails, furnished with inns, and subsidizes walking tours.4 Medical care is socialized: each community has at least one doctor whose primary responsibility is to look after public health (living and working conditions, safety of food and water supply, etc.), but who is also responsible for acute care. Based on calculations of utility, older doctors, who stand to lose fewer years in the case of their own death, are to deal with the most dangerous cases (so much for seniority). Hospitals and training and research facilities are also state-funded.5 The state, as discussed below, is also to provide housing for all its citizens.

All costs of raising children are borne by the state. This is done for the following reasons: (1) the distribution of children among citizens is far from uniform—some people have none, others a few, still others many; yet (2) everyone in society benefits from the rearing of children. Bolzano’s arguments are still highly relevant, and worth quoting at length:

One could of course object that it is not fair to demand from people who have no children or perhaps even remain single that they should contribute to the maintenance of other people’s children. Another objection might be that when children learn how little they cost their parents they would love them less. But these are trivial objections. What possible injustice could there be in obliging the childless to turn over part of what they can spare precisely because they themselves are childless to those that are blessed with children? Will not the efforts of these same children, once they are adults, be a benefit to those people? Can they not reasonably hope to be honoured as if they were their very parents? Must not every human being hope, in his old age, not to remain behind lonely and as the last person in God’s creation? Must he not wish to be surrounded by younger, more robust persons who nourish and tend to him and support him in his last agony? Those who have no children of their own can expect this important service only from the children of others. It is only proper, therefore, that they should help to raise them.1

Although the state bears the costs, families, to whom the care of children naturally falls, retain the responsibilities of childrearing save in exceptional cases of abuse, parental neglect, death of one or both parents, etc.—even in such cases, however, the state seeks to place the children in other families. There are no orphanages, at most temporary shelters.

The state also undertakes to provide social security, incomes for those who are unable to earn enough for their needs due to age, disability, sickness, etc. In addition, the state will provide insurance for a variety of natural disasters and misfortunes. It should be noted that Bolzano saw the necessity of keeping a tight rein on these institutions—those who are unduly careless with insured property, for example, would be subject to punishment.2 One might wonder why all this activity is to be entrusted to the state, especially since Bolzano was aware of some private insurance initiatives. It seems reasonable to speculate that the fragility and limited size of the schemes Bolzano knew of led him to believe that only the public sector could successfully do what is required.

Finally, it is the state which supports most of the activity in the arts, and which is the sole support for scholarly activity (living expenses, laboratories, books, etc.).3 The state, he maintains, should promote the appreciation of art and develop its citizens’ sense of beauty, making the best works of art (or copies thereof) widely available, since they make life more agreeable and especially because they help to educate our feelings and ennoble our souls. Music will will be taught from the youngest age, and remain an essential part of life thereafter, even at work whenever this is possible.

The state is tolerant with scholars, especially in view of the fact that—in contrast to physical labourers—it is often difficult to determine whether or not they are truly working.1 But the tolerance is not permanent—there is no absolute right of tenure here. With only rare exceptions, neither artists nor scholars, he thinks, should devote all of their time to these activities. Poets and musicians should not, as a rule, give up their day jobs. Scholars, if only for the sake of their health, should spend part of each day doing some sort of physical labour. Similarly, no one should spend the whole of his or her life in physical labour. Those who go down the mines, for example, would do so only for a limited term, in the interests of their health and leaving room for other occupations which contribute to the improvement of the mind, etc.2

Only certain cultural events are supported: poems are learned and recited, but only if they improve virtue. The creation of new works of art is encouraged only if there is reason to suppose that they are at least as good or better than what is already available. Some card games are allowed, but none involving gambling, there will of course be no smoking or lotteries, and public drunkenness is punishable.3

Bolzano lived in a house whose back door led to Uhelný Trh (the Kohlenmarkt), a short walk from the Nostitz Estate Theatre where, among others, Mozart’s operas were performed. It seems that he never profited from its proximity: like other utopists from Plato to H. G. Wells, he unequivocally condemns the theatre:

In my view, dramatic performances will not be put on by anyone in the best state, not even by dilettantes. Still less will one tolerate entire companies of people whose sole business is to imitate various attitudes and feelings, and who wish to be honoured for possessing the art of seeming to be what they are not. As I see things, people will judge that the so-called performance of a drama is an offence against good taste, very much like putting paint on a sculpture. On top of this, it will be judged dangerous to morals. Finally, one will come to think that the time spent by actors and others involved in the production, e.g., learning the roles, making the scenery, etc., is too much for the production of effects that can be produced far more easily and more perfectly with a little imagination.1

One might well ask: what about the Greek drama, Shakespeare, Corneille, Racine, Goethe, to name just a few? Bolzano’s answer would seem to be: their plays are just poetry, better appreciated in silent reading. Yet plays are normally intended for performance. Like his predecessor and follower, Bolzano, perhaps still scarred by his upbringing and the misery surrounding him, could not at this point in his life appreciate this, or see any good in dramatic performance. Neither did he think of the benefits that the theatre can bring to the society in education (something Comenius and the Jesuits understood very well). Towards the end of this book (Chapter 10), however, we shall see that he abandoned this severe view later in life.

(c) Economic Institutions

Property rights, like all other institutions of Bolzano’s best state, exist only insofar as they serve to further the maximization of virtue, wisdom, and happiness in the state. There is no automatic right of ownership either for the discoverer or the manufacturer of a thing. Bolzano observes that although absolute property rights are often spoken of, limitations are almost always present—for example, the state may levy taxes on property, compel someone to sell a certain parcel of land in order that a road may be built, or requisition ships, horses, etc., in times of war. With some plausibility, he interprets these limitations as indicating that, at least in practice, property rights have, however imperfectly, generally been subject to considerations of utility. In the best state, this is recognized more explicitly. Sometimes there are property rights of the familiar kind, but more often limited, related rights (e.g., the sort of property rights one has when borrowing a book from a public library). At the limit, each designation of something as a person’s property should be subject to the test of maximizing the general well-being, as judged by the community and its administrators.2

There are further property rules: an object without use to a person cannot be his property. Finding an ownerless object does not confer property rights, neither does making a thing useful by mixing one’s labour with it. Rare and precious, but otherwise useless, things cannot be the property of any individual but will belong to the community. One can give up property rights, but cannot simply transfer them to another, nor can one indiscriminately lend a thing, or money, to others. Just as property cannot be given away in life, so also not in death. Upon death it falls to the state, not to children or other heirs. Certain objects, books and paintings that can be enjoyed by many without losing their value, cannot be the property of individuals. Bolzano then discusses in refined detail under headings and subheadings the value of labour.1

These intractable and absurdly expensive rules are to be explained, perhaps, by noting that at the time there simply weren’t very many goods which could serve as property, and that the vast majority of people had little if any property to speak of. Thus it may well have seemed reasonable to expect that these few things could be wisely allocated in the way suggested. (One of the cases Bolzano considers is whether a man who has gone blind should receive compensation when his monocle is given to someone who can use it.2 ) A rather large caution, however, is added to this provision, one which would certainly be felt much more strongly today:

The state’s authorized intervention in determining the citizens’ property and its exchange is limited only by the concern that it should not go so far as to aggravate the citizens who find the attainment of their self-interested goals hampered by this intervention to a point where the peace and order of the whole is endangered.3

Bolzano is especially critical of existing arrangements concerning housing, which allow landlords to gouge their tenants. He begins by noting that, generally speaking, a house accommodating five to six families brings in enough rent to support its owner’s family even after all expenses for upkeep, etc., have been paid. He comments:

How unfair! Without doing any work at all, one family is allowed to live off five others, that is, lays claim to a sixth of their income! Can anyone deny that this is an atrocious practice, hardly better than that of the Robot system?4

He proposes instead that houses should be the property of the state, and that those who live in them should be charged fair rents, namely, what is required for their maintenance and for the formation of a capital fund for rebuilding when necessary.1

Absolute equality in terms of wealth is neither possible nor, were it so, would it be desirable. In the best state, greater wealth will be obtained not so often by chance (e.g., by accidents of birth, or by lotteries), as by diligence, frugality, and efficiency; a certain inequality in wealth is thus not only to be tolerated, but a good thing, since it serves as a further incentive to cultivate these virtues. But inequalities of wealth are to be kept within limits. Bolzano suggests that no one should have personal wealth of more than one hundred times the average, in the interests of limiting possibilities for corruption and the exercise of undue influence.2 He thought of this question in terms of wealth rather than income, perhaps because at that time so few people had salaries.

Taxes are to be levied in accordance with the following principles: they should be designed to affect mainly those of above-average wealth; they should not be so steep as to enforce absolute equality; and, in doubtful cases, one should rather tax too little than too much. No absolute limit is set on taxation: “A high rate of taxation must not be thought to be evil as such; it becomes so only when this income is improperly applied.”3 There are sales taxes, notably, on luxury goods, and generally taxes are higher the more dispensable a thing is. One of the most important sources of income for the state is the inheritance tax, which is 100 per cent, but does not apply to items of merely personal value. Political resistance to such inheritance taxes is to be lessened by ensuring that the state seek above all to provide for the costs of childrearing—the principal reason parents wish to pass their wealth on to their children. Bolzano is careful to note that adequate provision for children must be assured before 100 per cent inheritance taxes are introduced.4

The best state will not forego the use of money. Precious metals will be used for international trade, paper money for internal transactions. Bolzano envisions a consumer price index, based on “a list of the most common necessities for each district.”5 Obligations will be based on the value of the currency when the contract was signed, not when the goods are delivered.


2. Principles and Aims of Political Reform: The Case of Early Nineteenth-Century Bohemia

One matter mentioned only in passing in Bolzano’s Best State is how political change is to come about: how should we seek to introduce changes in present states and societies in order to move closer to the ideal? Because each case will involve its own particularities, Bolzano does not think it worthwhile to discuss such matters in a general treatise, proffering only the following very broad desiderata for managing political change:

Before one is allowed in a civil society to venture changes as far reaching as most of those proposed here, one must first have considered them from all sides, and all wise and good people of the country must have declared themselves unanimously in favour of them. Nay, even this is not enough; even if the wisest among a people are agreed that a certain institution should not be absent from the most perfect state, even then one can raise a reasonable doubt about whether it should be introduced in a certain country right on the spot—and this either because not all the other institutions that must be introduced simultaneously with it have been thought through; or because at present too strong an opposition is to be feared from those who—rightly or wrongly—think that they personally will lose by it; or, finally, because the gap between what has been in place and what will follow from the new institution is too great for it to be fair and advisable to jump abruptly from one to the other. Before one is allowed to introduce the institutions which belong in the best state into any presently existing state, one must have launched a complete sequence of intermediate changes; one must have, I say, devised measures that will only last a short time, and have the purpose of preparing people for what is to come. The transition must be so gradual that not only will no one’s rights will be violated, but also none will have grounds for complaint that he had to undergo a hardship that he would have been spared in a longer process.1

Of course, the intermediate changes of which Bolzano speaks were the entire focus of his activity as a social reformer. And even if the circumstances of Bohemia are not the same as every state in need of reform, it is nevertheless instructive to examine the principles animating Bolzano’s activities as a reformer. Fortunately, this is not difficult, since his other writings on political matters, and especially the Erbauungsreden, allow us to put together a fairly complete picture of how he envisioned the road ahead.

Let us begin by recalling the broad features of Bohemian society as Bolzano found it. First of all, the country was multi-lingual as well as multi-cultural, containing, besides the Czechs (mainly in the countryside) a substantial German minority (mainly in the cities) as well as a large number of Jews. Despite centuries-long attempts to forcibly convert the population to Catholicism, there still remained a significant number of Protestants, who, although “tolerated”, were still subject to various forms of official discrimination. Relations between the various groups were anything but ideal, the Czechs and Jews having little voice in the government of the country, poor access to education, their rights frequently violated. The territorial patriotism of the Catholic and predominantly German-speaking governing classes (which had been forcibly installed after the Thirty Years War) may have mitigated Habsburg oppression, but this was often of little comfort to the governed, who had to contend with the local variety. It was an impoverished country, backwards in most respects—economically, technologically, educationally, politically, and socially—hit hard by recent wars and without any real prospect of legislative or constitutional reform. Governed by a regime to all appearance devoted to paralysis, Bohemians were also strongly discouraged from any sort of discussion of political affairs. To show signs of independent thought and a capacity for leadership was often to earn a trip to some distant military front. If change was to occur, then, it was clear that it could only be against the wishes of those in power.

The path to reform being fully blocked, it would seem that only that of revolution was left open. Yet Bolzano did not immediately leap to that conclusion, for even a thoroughly bad regime may be preferable to the attainable alternatives.1 That being said, there is no doubt that cases may arise where an individual is not bound to obey the authorities who stand over him:

The ultimate ground upon which the duty to obey authorities rests is only the advantage humanity gains from obedience in general. Therefore it is readily comprehensible how this duty can fail to apply in certain cases. For if consideration of all circumstances indicates that the harm caused by disobedience, the offence it gives others, is to all appearance decisively outweighed by the evil that would result from obeying—then it certainly can and must be permissible to disobey.1

In an essay of 1838, Bolzano distinguishes three distinct levels of disobedience.2 The first, and mildest, occurs when one disobeys an unjust law or command, and makes no secret of one’s disobedience, accepting punishment when it comes. The second involves not only disobeying, but also avoiding the prescribed punishment. The third, rebellion, involves resisting authorities by force. Each is only justified under certain conditions, these being already quite stringent for the first kind, and increasingly so for the remaining two.

The main purpose of the first kind of civil disobedience should be to call attention to the unjustness of the law or command in question. In the exhortation of 1812 on unjust authorities cited above, Bolzano explained to his audience that even this very mild form of civil disobedience must be used with great caution. It should be used only to instruct others on the injustice of a given measure and, if it is to serve this end, cannot be practised by the wrong people, or in the wrong circumstances, nor, finally, too often. Someone in the habit of disobeying for causes of all kinds, serious and trivial, or someone who is not of good character, is unlikely to be taken seriously. And even the disobedience of persons of sterling moral character is certain to be misinterpreted by some if there is even the slightest possibility of construing it as motivated by self-interest.

The example set by Jesus shows us, Bolzano claims, the wise use of this practice. Even though he knew well in many cases that the laws of his time, both those of the Old Testament and those of the civic authorities, were not the best that could be devised, he nevertheless scrupulously adhered to them, going so far as to allow himself to be put to death rather than disobey. Against this background of adherence to the law, the few occasions where he deliberately chose to disobey stand out all the more clearly, and could not fail to achieve their purpose, namely, to enlighten.

It is a basic Christian tenet, also justified on utilitarian grounds, that disobedience on the first level is always permissible when the law or command one breaks is one that forbids us to communicate important truths to others:

Take the case where the authorities want to forbid us to spread among the people beneficial truths that we have somehow discovered. This is one of the most obvious cases where it is not only permissible, but even a duty, to resist the prohibition by continuing to teach the truths that we have discovered.1

Because the second level involves two separate acts of disobedience, it is even less frequently justified. It too is sanctioned by Christian precedent, but again, Bolzano remarks, only for the sake of spreading enlightenment.2 (We note in passing that Bolzano was frequently guilty of this second sort of disobedience throughout his later life, circumventing the censorship and the publication ban that had been set upon him in a variety of ways.)

Actual rebellion, the third level, is only permissible in the most extreme cases. Despite the Christian precedent of non-violence (e.g., Matthew 26: 51–2), Bolzano argues that it is in fact justified in certain cases.3

What, exactly, are the conditions required to justify rebellion? First of all, there must be a good prospect of success, for a rebellion that either fails or spirals out of control may only make things much worse than before:

How sad if in the end the force of resistance, earlier thought to be sufficient, is found to be too weak, and if after so much sacrifice and bloodshed the only result is the return of the old abuse and vice rearing its head more impudently! Finally, how dreadful if the dangerous force you have assembled merely to curb a certain abuse becomes stronger than you intended and in its impudence no longer submits to rational guidance and along with the evil tears down much that is good because there is no one who can master the forces that have been unleashed and no one can foresee how much evil they will wreak, nor where it will end.4

Second, there must be something better to put in the place of the institutions and authorities one seeks to overthrow:

For what good would be served by tearing down the present order when a better one has not yet been thought up, or, if a better one had been devised, had not been generally acknowledged? Could such new arrangements, instituted in a great hurry, could they turn out to be better than the previous ones? And if this were not the case, would our fellow citizens not be ever more opposed to any attempt to change things?1

In Bolzano’s Bohemia, none of the required conditions were met. A revolution, even in the highly unlikely event of success,2 would leave Bohemia vulnerable to attack from the German states as well as Russia. With public discussion of politics more or less illegal, no consensus could be formed on what changes should be made, ensuring that chaos would be the most probable result of the overthrow of the existing government. Finally, and most importantly, even if the current leaders were overthrown, no one was ready to take their places.

With this in mind, Bolzano told his students to dismiss thought of revolution from their minds, setting his and their sights instead on the development of a healthy civil society, in the belief that the improvement of political culture would by itself make it possible to bring about change in non-violent ways. Thanks to their position, he reminded them, they had a unique opportunity. For they would in a few years be members of the establishment, occupying positions of authority and influence throughout the country. They would, in particular, have an enormous impact on education, both public and private. With these few means, he told them, they already had at their disposal everything required to fundamentally transform Bohemian society:

I know only three means, my friends, by which you can work to improve the present constitution of things. The first is the spreading of better concepts than those people now possess; the second: showing a rational and noble way of life through your own example; and the third: use of the influence that you may legitimately gain over the government and our country’s legislation. These three means, as insignificant as they may seem, will be, if properly applied, fully sufficient to make our entire country more fortunate than any has ever been, and indeed, through our influence on neighbouring peoples, gradually improve their lot as well.1

Although insider influence on government decision-making is mentioned here, it is clear that for Bolzano the key to everything, at least for the present time, is enlightenment (or education), the “spreading of better ideas”.2

Here, too, Bolzano stressed the Christian precedent. Christianity teaches that the cause of all our suffering lies in our foolishness and vice. But vice is in turn rooted in error and ignorance “One can only be vicious through error; sin only arises from blindness.”3 While it may be an exaggeration to claim that all of our problems are caused by ignorance, Bolzano still thinks it is a good idea for a number of reasons to proceed on this assumption:

I am of the opinion that we cannot do better than to follow the example of Jesus and even now seek the true cause of all calamities that afflict us in ignorance and prejudice or, in other words, in a lack of enlightenment. I do not want this interpreted as saying that I believe in no other cause of our suffering. I want to say only that it is most advisable to accustom ourselves as well as others to tracing everything back to this one cause.4

Ignorance is surely the cause of many of our sufferings, he argues. How little people know, for example, even about how their own bodies are constructed, how they function, and how best to keep them in health. How little people think about working conditions that as often as not destroy health.5 How little thought has been devoted to improving methods of production, especially in agriculture.

Moral and political ignorance is still more appalling and still more pernicious in its consequences. People remain ignorant of the most basic human rights and entertain the worst possible ideas of well-being:

How many evils are engendered […] by the foolish opinions that wealth brings honour, that extravagance has merit? How much evil is brought forth by the prejudice that all the differences between the citizens of one and the same state, the disparity in hereditary rights, the layers upon layers of ranks, the inequalities in wealth, are absolutely necessary, so that society would necessarily perish were even the slightest thing changed!1

Perhaps the most important moral truth that remains unacknowledged is that we have a duty to seek and communicate useful knowledge. Not only do we remain ignorant of basic truths concerning hygiene, public health, economics, morals, and politics, we are not even aware that we should be seeking them. Scholars are especially culpable in this respect, not only failing in their duty to seek useful truths, but even abusing their abilities in order to develop elaborate falsehoods:

It is we who, through damnable laziness, miss the opportunity to seek the correct remedies which God has provided for every ill, for even the wisest among us have so far been so foolish that they would rather squander the precious moments of life devising useless sophistries than seeking the means for allaying the miseries that they and their brothers must suffer. It is we who have fixed and limited the rights of property and inheritance with so little wisdom that it is possible for one man to accumulate, by chance or cunning, as much property as would suffice for thousands, who are thereby plunged into hunger and want.2

Matthew 9: 35–8 is the text for Bolzano’s Sermon on the eleventh Sunday after Pentecost in 1810,3 and again on the second Sunday after Easter 1817.4 Jesus, observing the misery of a harassed and helpless people, says “The harvest is truly plenteous, but the labourers are few.” He then admonishes his disciples to go out and teach. Bolzano takes literally the description of the people as physically, not spiritually distressed, and Jesus’ admonition as an appeal to education, “teaching, instruction, the dissemination of better concepts.” The harvest is none other than the collection of truths that can be of service in making our lives better. Jesus wanted his audience to understand how great the harvest was,

…how very many things there were which could reduce the suffering and increase the well-being of humankind; they should also know in their hearts how few workers there were, how few people had until then had knowingly set themselves this important goal, and worked towards it with some success.1

Elsewhere, Bolzano describes enlightenment as:

…the appropriate development of the power of judgment in each individual citizen, as well as a certain stock of useful knowledge, especially healthy, correct concepts of everything having to do with virtue and happiness, attention directed towards the common best, direction and instruction in correctly judging whether something is beneficial or harmful for the common best; knowledge of the rights a people possess, and the ability to tell the difference between wise and unwise measures; eagerness to follow the former and hatred and opposition directed towards the adoption of the latter. Enlightenment so understood, my friends, can have nothing but the most blessed consequences, and it is certain that there is no better way to promote the happiness and well-being of a people than by promoting such enlightenment to the full extent of one’s powers.2

He was confident that the education of the masses could in the end be set in motion through the action of only a few who are united in the will to improvement. The title of his sermon on the twenty-seventh Sunday after Pentecost of 1816 is “The united effort of only a few men can at all times create a better shape of things.” Scripture, experience, and reason concur in assuring us of this truth. Indeed, the very audience of his sermons were to be the vanguard of this change in his own land. He knew that he was addressing the future elite of Bohemia, her administrators and clergy, the propertied class. He expected that more enlightened thought, “better concepts”, once adopted by them, would in time spread into the lowest huts.

Enlightenment was not only necessary for reform, Bolzano argued, but in some cases also sufficient. Precisely because many an unjust institution owes its existence to widespread ignorance, it becomes possible to change things for the better through general enlightenment. As ignorance is dispelled, the unjust institutions gradually lose their purchase on society, and once sufficient numbers of people recognize their injustice, they can no longer stand. This is why rebellion is always the last resort:

There is an easier, a more gentle means for overturning burdensome laws and for resisting the oppression of tyrannical authorities. And this means is—the general conviction of their injustice. When all citizens see that something is unjust, when the entire people speaks with one voice on the matter, who, my friends, will want to try to force it upon them? The villain may well command—no one obeys. Whom can he punish? He must punish everyone; and no one will lend him an arm to provide weapons for his fury and so to give power to his words. Thus he has to withdraw his commands, and resign himself to giving better ones. And all this happens without a single drop of blood being spilled.1

These considerations show us why Bolzano’s enlightenment project is inherently social. It is never enough simply to discover truths for oneself. They must be spread, since the most important enjoin various forms of cooperation among the members of a society, and are thus impotent unless they are shared.

Well aware of the nature of what Searle has called institutional facts, Bolzano fully appreciated the possibility of changing them by working on the collective intentions that sustain them.2 He also knew quite well that to do so was playing with fire. Unlike the more revolutionary thinkers of the nineteenth century, however, Bolzano did not relish the role of an arsonist. Whether in the case of self-deception, or in the transformation of society, the utmost caution must always be exercised. There can be no question of using force or deception to compel consent, nor is any period of transition contemplated where illusions must—if only for a time—reign.

* * *

Even though many people in the current order of things profit from ignorance and will do everything in their power to impede enlightenment, Bolzano nevertheless refuses to engage in class warfare. Even if people now enjoy privileges based upon perverse institutions and thus ultimately upon ignorance, they are not to be made targets of violence or retribution. Not only would such an approach stiffen their resistance to change and thus slow down reform, it would also violate the most basic principles that reform is supposed to put into effect:

The overwhelming majority are rash in their judgments, violent in their passions, and their thirst for vengeance will only be slaked with blood. If one were to explain quite clearly to a certain gathering that a given class of people was living entirely at their expense, fed and maintained through their ignorance; were one to show them that it is only their ignorance that provides such a comfortable living, so much wealth, and such wide-ranging, most shamefully abused power: what outrage would be expressed, every face red with shame, glowing hot with anger, furious with hunger for revenge; what curses would ring out, all now seeing as scoundrels those whom only minutes ago they raised almost to the level of gods! Would they not set upon them en masse, raging, and in a moment not only rob them of everything that they had amassed illegitimately and to the detriment of the whole, but also deny them the goods and rights that everyone may justly claim? Who among us, my friends, wishes to give the signal that unleashes such cruelty?1

Finally, as we saw in the first chapter, Bolzano had no truck with the politics of ethnic identity. While he conceded that multi-ethnic states face a variety of problems—of communication, coordinating collective activity, maintaining unity, and so on—Bolzano nevertheless believed that, seen in its proper light, this diversity was a real benefit. “Precisely because our people is composed of such heterogeneous parts, precisely because of this we may become, if only we can overcome the spirit of division, one of the most fortunate peoples of Europe.”2 Although it might be true that “someone [who] could bring it about that all the inhabitants of our entire country spoke a single language […] would be the greatest benefactor of our people,” this is not at all likely in the short run. The project of Germanization begun by Joseph II, even if it did ensure that the educated classes spoke German, would never succeed in making German the only language of the country. Still less is a coercive imposition of language to be thought of, even were such a thing possible. Finally, the territorial separation of the Czechs and Germans is not an option, since the two peoples were so thoroughly mixed.1 In these circumstances, for the two peoples to refuse to work together was only to ensure their common misery. For ethnic divisions not only embitter life and create unnecessary conflict, they also make oppression all but inevitable:

[In such divided countries] everyone looks out only for himself. He cares not if his neighbour is oppressed, perhaps he even rejoices in it. There a government can quickly place the entire people under the most humiliating yoke of slavery, it can abuse them however it likes, simply by being cunning enough never to take on everyone at the same time, but rather to play one side off against the other.2

Moreover, he argued, the diversity in Bohemian society, if properly appreciated and used, is actually not harmful, but rather highly beneficial:

Precisely because our people is composed of such heterogeneous parts, precisely because of this we may become, if only we can overcome the spirit of division, one of the most fortunate peoples of Europe. For it is a noteworthy law of nature that in order to produce a whole that strikes us as perfect, a certain diversity among well-united parts is required. Just as the earth we stand on is only truly productive when it is composed of many different kinds of soil, so too the people that is nourished from this earth is only truly fortunate and perfect when it is made up of quite different parts. Families who choose spouses that too closely resemble themselves gradually lose their mental and physical vigour, while marriages between different people produce exceptionally able descendants who unite the virtues of the two without inheriting the faults. The most magnificent people of antiquity, the most gifted, the most admired by cultured peoples to this very day, the Greeks, were composed of the most diverse of parts: and who can doubt that this contributed mightily to their excellence? So who knows, my friends, what we ourselves would be or might become, if only we had used the differences between our two peoples (which were not brought together without God’s concurrence) more wisely, as we are now beginning to do?1

In this connection, it is instructive to read the testimony of Karl Ludwig von Woltmann, a German professor of history in Jena and Berlin and author of the voluminous Inbegriff der Geschichte Boehmens (1815). Von Woltmann spent several years in Prague in the service of the emperor of Austria. On 18 October 1815, he wrote to Goethe:

I look upon Bohemia as a laboratory where the rulers of the empire of creatures conduct experiments on the kind of humanity that can be produced by mixing German and Slavic nationalities. Even today one can discern the layers of German and Slavic elements accumulated over the centuries. This happens only in Bohemia, because in other countries the Slavs, impeded by their cultural deprivation from continuing their historical national development, were overwhelmed by Christian and German culture.2

Relations between Jews and Christians in Bohemia were the subject of a sermon read in 1809 (“Von dem Betragen gegen die jüdsche Nation”3 ). Bolzano has no kind words for the behaviour of his fellow Christians towards the Jews of Bohemia.

Israel’s scattered descendants not only enjoy no reputation among us, but are instead in almost every country treated with contempt and oppressed and abused in the most unbearable ways. Nor is it just the rabble of Christianity that allows itself to abuse them in this way: even persons who may lay claim to education, and whom in every other respect one must accord both insight and uprightness, give vent to the most bizarre ideas on this subject. How often one hears them without a second thought and in all seriousness claim that the Jews, every last one of them, are deceitful and evil! How contemptuously they are treated, the individual members of this nation, for no other reason than that they are Jews!1

They blame the Jews and persecute them mercilessly, he continues, for faults that Christians have imposed upon them. The Jews are found to love money, and to cheat the unwitting when the chance presents itself. But what else is to be expected when the Jews are taxed at punitive rates and forbidden the means by which they might raise the required sums otherwise? The Jews are blamed for being ignorant and superstitious—yet they have systematically been denied access to schools and other educational institutions. It is said that Jews care not for the good opinion of their fellow citizens—but why should they, given that, no matter how they behave they know in advance they will be hated simply because of who they are?

Bolzano proposed a variety of measures for bringing the peoples of Bohemia closer together. To begin with, all the educated people in the country should learn Czech as well as German, especially if, as was often the case, their posts would put them into contact with people who spoke only Czech. Instead of feeling ashamed to speak Czech, they should feel shame for ever having felt such emotions. The Czech language should be revered, the written language gradually improved. Efforts should be made to produce more literary works in Czech, as well as to translate works from one language into the other. Those in charge of schools should take it upon themselves to ensure that both languages are taught to their students. A point should be made of frequently and publicly interacting and cooperating with people of the other language group. Finally, Czechs (but of course not only they) should strive to attain the excellence of character that speaks louder than words, and in the face of which unfounded prejudice is rendered mute.

Similarly, Bolzano counselled his charges to foster healthy interaction between Christians and Jews. The ultimate goal must be to restore full civil rights to the Jews. Unfortunately, given the systematic and deeply ingrained anti-Semitism of his contemporaries, this cannot be done with a stroke of a monarch’s pen, even should he be willing. In their own behaviour, he told his students, they must show no signs of such prejudice, but rather should take extra steps to correct the evil behaviour of their fellow citizens. Anti-Semitism must be continually watched for, combatted, and denounced. Once again, enlightenment is to be the chief means of bettering the situation, at least for the present. It must be pointed out to professed Christians how deeply unchristian their oppression of the Jews is, how, instead of avenging the death of Jesus and carrying out God’s wishes, they in fact do exactly the opposite:

…And can we mention the example our Jesus gave on the cross, still praying for those who had murdered him? Can we still doubt whether He would have preferred hard blows or a sympathetic, friendly treatment of his former fellow citizens, whom he loved so tenderly, for whom—foreseeing the imminent demise of their state—he could cry the bitterest of tears? O, certainly it was not just that downfall but also what would come after, the centuries-long oppression of his countrymen, which he already foresaw—this was why those tears flowed. You Christians think you honour Him through this oppression, and it embittered his death!1

And in the near future, he told his students, they must use whatever influence they have to gradually and irreversibly restore the rights of the Jews, taking care not to allow ancient prejudice to impede their progress: the right to practise whatever profession they choose, to participate in political institutions, and especially their right to education.2


3. Conclusion

In the foreword to On the Best State, Bolzano tells us that for him, the work was the “best, most important legacy he could leave to mankind.” At the same time, he reminds us that his aim was not a perfected and complete political theory, but only to produce a worthwhile, usable contribution to the field. With this in mind, how do things stand with this little book?

As with most good works in political philosophy, Bolzano’s On the Best State teaches us things of timeless interest, but also a good deal about the circumstances of the time and finally about the author himself. As a utopian treatise written at the early stages of industrialization, Bolzano’s work doubtless merits a place beside the works of Saint Simon, Fourier, Cabet, Owen, et al. With its many detailed proposals for avoiding existing evils—in some cases, admittedly, cures worse than the disease—it shows us quite clearly what the most pressing of these were. And the work shows us a good deal about the man himself, the strong points of his character—tolerance, humanity, an unwavering commitment to justice and the common good—along with the weak—the rather puritanical streak revealed in his attitudes towards smoking, drinking, card playing, and even the Platonic views on the theatre.

As always with Bolzano, many of the things he says can easily lead us to confuse him with one of our contemporaries—his arguments in favour of publicly funded health care, social security, and the like could have easily found a place in the political discussions of the twentieth century or even in some places today. Once under this impression, we are astounded to find him saying some of the other things he says. The wholesale assignment of economic functions to the state, for instance, appears completely unworkable, and when, in the light of subsequent developments, we see some of the powers he seems willing to grant to the state, it is enough to make our blood run cold. It seems plainly bizarre to us, for instance, that Bolzano, himself a victim of arbitrary state power, should be so willing to extend a number of these powers to the officials of the best state. Could he not see that their very existence is a considerable part of the problem?

Clearly, Bolzano lacked a good deal of important information when he wrote. He seems to have had no inkling of the demographic transition that was taking place during his lifetime.1 His state is designed around a population distribution heavily weighted towards the young—a pattern typical of third-world countries, but one that is no longer found in many modern societies. His institutions are also designed for small societies, where personal acquaintance can be relied upon to determine the best people for various jobs. It is far from obvious how such institutions might be scaled-up for societies as large and anonymous as those found today. Despite a few clever ideas,2 his grasp of economic theory seems to have been quite poor. Conspicuous by its absence in his discussions is an institution which was to become increasingly prominent during the nineteenth century, namely, the joint-stock corporation. Because of this, he tends to assign far more responsibilities exclusively to the state than would be considered reasonable today. In marked contrast to many later political philosophers, however, he comes to endorse socialist institutions not as a countervailing response to industrial capitalism, but rather in large part to take on many of its beneficial functions, notably, to distribute risk, pool resources, and increase production. We shouldn’t be surprised at the gaps in Bolzano’s understanding here—industrial capitalism clearly didn’t exist in Bohemia when he could observe it. It was with the image of peasants spending an entire day to bring a few eggs to market that he wrote that the state should take over all transportation of goods—the free market, clearly, was not providing what was needed, and no other alternative seemed to be available.

This being said, the number of reasonable, practical suggestions Bolzano makes is remarkable. In contrast to the “scientific socialism” of Marx and Engels, who say almost nothing of the future measures to be introduced by communism, Bolzano’s proposals are concrete and would affect the daily life of the citizens. Many of them have been implemented in our modern advanced democracies. That social security, health care, and education should be looked upon as public goods that it is reasonable for the state to provide is now widely accepted, and has played an important role in the well-being of the citizens of many countries. Other of his suggestions, though not widely adopted, are still very much worth consideration. Among the most important of these for many developed societies today, it seems to us, is his claim that the raising of children should be considered a public good, and financed by the state. Although this is recognized to some extent in many countries, the appalling levels of child poverty in some very wealthy countries shows us that Bolzano still has a point. Also interesting is the suggestion that people who are not able to vote on proposed measures—including children and future generations—should nevertheless have their point of view represented in legislative debates. One might consider, for instance, appointing as voting members of a legislature advocates for children, or future generations, and so on. Bolzano’s conception of a Council of Elders as a solution for structural imbalances in judgment due to demographic factors suggests that it might be a good thing to consider demographics when creating legislative regimes. In many countries today, it might be argued, population distributions weighted towards the top may have effects just as damaging to the long-term well-being of their citizens as those caused by heavy concentrations of youth, since each age has characteristics that can lead to distortions of judgment. If the young are typically more impetuous, the old may be unduly resistant to change, risk averse, or fond of golf.

While the worked-out doctrines of the Best State contain many points of interest, it is difficult to agree with Bolzano’s estimate of the work as his greatest legacy, even in the field of politics. Certainly, most of his contemporaries, most of whom knew nothing of his little book, thought that his most important contributions lay elsewhere, namely, in his practical activities as a social critic and reformer.

In many respects, Bolzano’s hopes for a future Bohemia—a bilingual republic, tolerant in matters of religion, well-educated, capable of governing itself democratically, and armed to the teeth to protect itself from its neighbours—did not fare well. With the benefit of hindsight, looking back over two hundred years of Central European history, they may seem completely unrealistic, the man himself a dreamer. Surely, it will be objected, there was no genuine prospect of an independent Bohemia capable of defending itself against its far more powerful neighbours. Nor was the poisonous anti-Semitism of the empire to be defeated by such modest means as he proposed. And just as the empire of the Habsburgs was doomed by the rise of nationalism, so too were any hopes of a bilingual Bohemia, despite the best efforts of well-intentioned and intelligent people. Thus, for instance, A. J. P. Taylor’s judgment on Masaryk:

The Presidency of Masaryk served to answer the great “if only” of Habsburg history: if only the Habsburgs had been more far-sighted and democratic. Masaryk was far-sighted and democratic. Czechs and Germans were not reconciled; instead it became finally clear that the two could not live within the boundaries of the same state.1

The deportation and murder of Bohemian Jews, the annexation of the Sudetenland and eventually of all of Bohemia by the Nazis, the expulsion of the Bohemian Germans after the war—all of these events would then simply be the inevitable working-out of forces already well in place in Bolzano’s time. There could be no more thought of effectively resisting them than the movements of tectonic plates. Bohemia, as many of the Habsburg lands, was already lodged in the chute of history’s meat-grinder, with no real hope of escape.

But even if this were so, it would still be wrong to see in Bolzano a mere utopian. Though Bohemia did not develop as he had hoped, it is difficult to think of better options (except, perhaps that of encouraging mass emigration) than that of strengthening civil society so that, in his words, “we may come to stand among the peoples who seek to rise again after the pillars of tyranny collapse.”1 When the Habsburg Empire finally disappeared, there existed a corps of capable people ready to govern the newly created country of Czechoslovakia, and a population more or less ready for democratic government. Such people did not fall with the rain. By precept and by example, Bolzano lit a fire under a generation of Bohemian reformers, and produced in his wake a generation of educators. He communicated not only the concepts of justice, of the essential equality of all people, the insignificance of differences of language and of rank, but also the skills of political action and democratic decision-making. He recognized better than many reformers that ignorance is the perpetual problem of the human race, and that it is consequently far more important to train people to make their own decisions than to attempt, once and for all, to decide things for them. Though he himself had quite definite views on the shape of the best state, he constantly reminded his contemporaries that politics is a collective activity, requiring the construction of a consensus, at the very least among the wisest and the best. The faults of one person’s thinking—be they due to features of his personality, the limits of his knowledge in some area or other, or other factors—need to be balanced by the strengths of others’. Even then, he reminds us, it is best to proceed slowly in political reform, for even a broad consensus may be mistaken.

There can be no doubt that his efforts contributed materially to the development of a healthy, largely tolerant and democratic political culture in Bohemia. The combination of enlightenment, non-violence, and measured civil disobedience (perhaps more familiar to some of our readers from the civil rights movement in the United States) that he taught is indeed a powerful and durable one. If we are not mistaken, important elements of this approach survived in the Czechoslovak resistance movements of the Second World War and the late twentieth century.

Masaryk would, indeed, later point to such a program as the very essence of the national history of the Czechs:

All the significance of our history is encompassed in this imperative: let us fulfill our humanistic goals through moral and intellectual excellence. We must understand with our minds and hearts that pure humanism must not be merely a slogan of national revival, but that the striving of Dobrovský, Kollár, and Havlíček must become the striving of one and all, that humanism as a goal must determine our national program and consistently determine our national tactics. […] We will achieve humanism only through humanistic means—enlightened heads and warm hearts. […] Not with violence but with love, not with the sword but with the plow, not with blood but with work, not with death but with life—that is the answer of our Czech genius, the meaning of our history and the heritage of our great ancestors.1

In Masaryk’s view, Bohemian history was essentially the history of the Czechs, and the purest expression of the Czech nation’s aspirations came in the form of Protestantism. As chance would have it, though, perhaps the most prominent advocate of the program he describes—and of the rights of Czech-speaking Bohemians—in early nineteenth-century Bohemia was Bolzano, an Italian–German Catholic. (Few roads are straight in Central Europe.) At least to this extent, Bolzano should probably be counted among the fathers of the modern Czech nation.2

To cast Bolzano in such a role may seem a little odd, but it should be remembered that ethnic identity as it came to exist in the last half of the nineteenth century was not nearly so strong during Bolzano’s lifetime.3 That Bolzano spoke German marked him as an educated person, but not necessarily as an ethnic German—for all the educated people of Bohemia, those of Czech as well as German background, spoke and wrote German. It is a significant detail, for example, that when the Society for the Promotion of German Science, Art and Literature contemplated publishing the literary works of notable German Bohemians in 1905, they were not sure whether Bolzano should be counted among them.4

Other Czechs seem to have appreciated the role Bolzano played somewhat more than Masaryk. Marie Červinková-Riegrová, who wrote the first biography of Bolzano in Czech, said of him that he was “the John the Baptist of our national rebirth. What [he] taught was humanism, but in the Czech heart this blossomed as patriotism.”5
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Chapter 4

Philosophy of Religion


In the eyes of some of Bolzano’s contemporaries, religion was a survival of the unenlightened past, a system of beliefs infused with and sustained by superstitions of all sorts, especially the belief in supernatural interventions of unseen powers who could be invoked or placated through the right sort of incantation or rituals. Deities were usually conceived in more or less anthropomorphic terms, and were really, at bottom, nothing more than a projection of human desires, prejudices, and fears. While inevitable, perhaps, at a certain stage of cultural development, mankind would soon outgrow the need for religion, passing, perhaps, as Auguste Comte speculated, through an intermediate stage of metaphysical ways of thought before arriving at a perfectly naturalistic conception of the world. Others stressed the highly dubious political uses to which religion had been and was still being put. Whether as a pretext for war, the seizure of territory, the oppression of peoples, the violation of human rights, a support for reactionary social policies, the friend of ignorance, or opium for the masses, the black marks against religion seemed so numerous that nothing positive that might be said on its account could possibly outweigh them. A relic, and a barbaric one at that, it would in an age of progress and enlightenment soon go the way of the Dodo, and so much for the better.

Bolzano was in no way inclined to play down the faults of religious institutions, least of all his own. A fearless critic of the Catholic establishment, he was in substantial agreement with many of the attacks levelled at the leadership of the Church. He was no less hard on many of the members of the Church, who in response to the authoritarianism of the hierarchy had learned to behave like so many sheep. Given all this, one might wonder how Bolzano, a clear thinker with a genuine love of mankind, could have remained a Catholic, still less a priest. Why, especially, would a Bohemian wish to have anything to do with a religious enterprise that had behaved like a band of mercenaries after the Thirty Years War, doing its best to eradicate the native culture, living in idleness and luxury while those around them were working harder and harder for less and less? And, finally, why would Bolzano want to have anything to do with any religion?

With respect to the last question, the response is straightforward: Bolzano simply rejected the caricature of religion as superstitious mumbo-jumbo. For him, there is a perfectly real, verifiable, even empirical, content to religion, and, once one better understands what religion is, one will also see that no one, not even the most complete of positivists, can be said to lack a religion. This being said, there are better and worse religions, and it is our duty to adhere to the best we can find.

Regarding the superstitious and harmful beliefs, the pervasive irrationality of many religious people, his approach, as we have seen, was not to shun but rather to educate. It seems never to have crossed his mind to want to separate himself from the ignorant, to enter into a kind of gated community of those who know better. Educated people, he pointed out, have an important role to play within religious communities. As we shall see, he maintained that a doctrine could only be counted as part of a mass religion if it was accepted by the vast majority of the adherents of that religion. Dissent on the part of the educated members of a religious community thus effectively bars a doctrine from forming part of its religion, and it is their duty to exercise this right of veto responsibly and respectfully. Accordingly, if educated Catholics were to leave the church en masse, they would be to blame for the deterioration of Catholic theology:

If, according to our convictions, we belong to the Church, why should we leave it of our own free will, if we are not expelled by its leaders? For in that case we would be acting against our own conscience. Firstly, because we would be repudiating a religion we believe to be true and divinely revealed simply on account of certain erroneous opinions that do not really belong to it. Secondly, because our leaving would cause a harm that might have been avoided had we remained. If, that is, those who think otherwise and better on certain points than the rest were to opt to leave the community, they would themselves be the cause of the erroneous teachings being elevated to the status of dogmas—for were they to stay, they would contest them, while if they were to leave all those who remained in the community would accept them.1

The response to the other questions, though a little more complicated, should be far more obvious to our readers.2 Why would one participate in institutions that are rife with corruption, and have been thoroughly infiltrated by time-servers, goldbricks, featherbedders, frauds, lazy, sneaky, conniving people of dubious (or worse) morals, etc.? Well, this is a question that arises with all but a very few human institutions, and almost always when it is a question of an institution where some power is concentrated. Bolzano asked it with respect to the Catholic Church, in which he had been raised, and found that he had reason to stay. First of all, he thought that although the behaviour of a great many officials in the Church could hardly be worse, the content of the Catholic religion, when properly understood, was very good, even optimal (we shall discuss below just what Bolzano thought the content of Catholicism did and did not include). The teachings of Christianity were in his view among the most important parts of the intellectual heritage of the West. This is why they were so respected, and why frauds of various sorts could so successfully ride on their coattails. It was not the doctrines themselves that were at fault, but rather the widespread failure to live up to them, especially on the part of many of those whose responsibility it was to proclaim them.

In the second place, it is easy, when focusing on the abuses in the Church, to forget the many people who belong to it and are by no means bad or corrupt. We can observe something similar in politics. There are good reasons for the existence of political institutions such as states. The abuses of some leaders do not involve all, and by no means make the state itself a bad idea. The state still serves many important, even indispensable functions, and may play a positive role in the well-being of its citizens even when administered by reprehensible people. So too there are many people who derive things of great importance from the Church, despite all its flaws (and a large part of Bolzano’s life as a priest involved contact with such people). For better or worse, the vast majority of Bohemians were still Catholics, genuine believers. Bolzano was far, far closer to them than to the cardinals and other ecclesiastical bigwigs, and was aware of the real, beneficial effects religion had for many of the people he knew.

As he never ceased to tell people, the Church is not the hierarchy but rather the sum of its members; the members do not exist for the sake of the leaders; rather, the leaders are there for the sake of the members. To abandon the Church because its leadership is bad is to get things exactly backwards. One should work instead to install a better leadership. Leaving the Church is in any case an extreme response, comparable to emigration. But moving on works only for a time, and presupposes that there is a better country to go to. Just as Bolzano decided to stay in Bohemia rather than emigrate, so too he decided to stay in an institution saddled with many serious problems because he thought working for reform a better option than simply abandoning the Church.

We should also remember that Bolzano’s birth coincided with one of the most ambitious reforms of Catholic institutions that Austria had ever seen. The Josephinian Church was at the forefront of the reform movement, taking a leading role especially in educating the people. Nor did the spirit of the Josephinian reforms die with the emperor, especially in Bohemia, despite the opposition of his successors. Many who were sympathetic to his aims remained in their posts for decades, and Napoleon kept the forces of reaction quite busy elsewhere, for a time. So the prospects for reform of Church institutions, though bleak, were not as bad as might be thought—they were probably no worse, for instance, than the prospects of reforming the political institutions of the empire. As bad as things were, Bolzano thought he saw reason for hope.

This is not to say, however, that he was a wide-eyed optimist, as the following passage from a letter to Příhonský indicates:

If we Christians at least mean to be good men, we have to rejoice over the fact that our fellow believers are finally awakened from their lethargy, that they no longer just mindlessly put up with whatever their clergy do and say, nor thoughtlessly do and say what they are told to, that they are no longer base and cowardly enough to hypocritically claim the exact opposite of what they believe in their hearts every time they think they are being observed! We must rejoice that these our fellow believers are finally beginning to think, and to summon up the courage to say what they think! that they are no longer satisfied with everything that their clerical Fakirs get up to! that they now want clergymen who are worthy of respect because of their character! that they want to examine things, to find reasons supporting their beliefs, that they want to read the scriptures for themselves! These are certainly joyful happenings, and the holy father (if he were as a representative of Christ should be) should thank God for them by ordering a Te Deum to be said throughout Catholic Christendom.1

Bolzano’s voluminous writings on theoretical philosophy are matched by a vast array of works devoted to religious topics. Among these, the Treatise of the Science of Religion contains the most systematic development of his views on the philosophy of religion.1 For the most part, then, we shall refer to this text in our presentation of Bolzano’s theories, supplementing it, when it seems appropriate, from other writings. The Treatise, as we noted above in Chapter 2, contains a version of the lecture notes for Bolzano’s course on the Science of Religion at the Charles University. Though it is our principal source, it is by no means definitive. In particular, he had no say concerning the title of the course (and hence of the book), which was prescribed by the Viennese authorities. We recall also that he was not able to revise the manuscript before publication, and was not entirely happy with its final form.

Now the name Science of Religion, as Wolfgang Künne has pointed out, is almost certain to mislead modern readers,2 almost as much as Bolzano’s non-standard use of the term ‘religion’ itself. Bolzano’s was not a course in religious studies in the modern sense of the term; rather, it was intended to provide suitable instruction in the Catholic religion for university students. He undertook to do this by first elaborating a theoretical framework for the study of religions in general, and afterwards applying this framework in a systematic examination of the Catholic religion. Thus the science of religion includes elements of what we might call the philosophy of religion as well as inquiries usually called theological. Though there is some overlap, we concentrate on the former in this chapter, on the latter in the next.


1. Bolzano’s Concept of Religion

The starting point of Bolzano’s discussion of the concept of religion is the observation that the holding of some beliefs has, or at least can have, an effect on the happiness and virtue of an individual or indeed of an entire society. Upon a little reflection, this may seem obvious enough, and really to have nothing to do with religion. The belief that inoculation can prevent smallpox, for instance, enables a doctor to prevent outbreaks of the disease, and thus to increase the general well-being. So, too, a society where the practice of inoculation is known may be reasonably expected to be better off than one where it is not, other things being equal. In this case, the reason is straightforward: the belief happens to be true, and the knowledge it contains can be directly applied with beneficial effects. And of course the same holds for any number of truths of economics, political theory, medicine, civil engineering, logic, mathematics, history, and so on.

Beliefs that have an effect, positive or negative, on someone’s virtue and happiness are called important by Bolzano. Of course, it is not only beliefs concerning scientific or technical matters that are important in this sense. Our ethical beliefs, too, will often have an obvious impact on what sort of people we are. So too with principles of justice: one person might believe that a thief should have his hand cut off, another that he should be imprisoned, and a third something else altogether. The belief that non-human animals deserve no consideration (perhaps based on the belief that they are mere machines incapable of feeling pain), or that might makes right, may also be expected to have deleterious effects on the common weal. It seems clear that holding these different beliefs, and especially acting in accordance with them, would have differing impacts on the virtue and happiness of the whole.

There are also cases where false factual beliefs may improve our well-being, while the contradictory true ones decrease it. Consider the following examples:



1. A patient may have a better chance of survival if he wrongly believes that he is not seriously ill.

2. A person working on a high ladder may be less likely to fall if he firmly, though falsely, believes that he is not the kind of person who could possibly fall off a ladder.

3. Many, perhaps most, financial institutions are sustained in part through false beliefs. For instance, many people have false beliefs concerning money. They may believe that tokens (paper money, coins, or other, e.g., electronic, forms) are intrinsically valuable. People who have never themselves lived through an episode of hyperinflation, devaluation, or other similar financial misfortunes, for example, may find it simply incredible that a currency could simply lose its value. It may well be, too, that the institution could not be sustained without these false beliefs, in that many people could not comprehend the institution in purely factual terms in any way that would allow them to place their trust in it. We note that, a few cranks aside, no one thinks it worthwhile to disabuse people of their mistaken beliefs on this matter. If anything, the opposite is the case.



The following simplistic model may help to reinforce the above points concerning beneficial, but false beliefs. Let us suppose that A0, A1, A2, A3 are possible states of things, ordered in terms of intrinsic goodness (i.e., A0 would be better than A1, A2, and A3, A1 better than A2 and A3, etc.). Suppose further that an agent is capable of attaining the outcomes A1, A2, A3 through his action, but cannot bring about A0, and that his attempting to bring about A0 would actually produce the worst possible result, A3.

If the agent always does what he considers to be best, then a set of circumstances where he is aware of all the above information will produce the best outcome (he will act to bring about A1).

In circumstances where his beliefs are incomplete or incorrect, however, the addition of a false belief may be more beneficial than the addition of a true one. In the presence of a mistaken belief that the ranking of the outcomes is (A2, A1, A3, A0), the mistaken factual belief that one can only achieve A3 or A1 will produce a better outcome than the true belief that one can achieve A2 as well as A1 and A3. Similarly, in a case where the agent mistakenly believes that he can only produce the outcomes A2 and A0, the false belief that the outcome of A2 would be preferable to that of A0 would be more beneficial than the contrary true belief.

A pair of remarks seem in order here. First, it might be objected that even if a false belief would be more beneficial than a given true one in a certain context, there is still no call to accept falsehoods, since there is always some other possible belief (or set of beliefs) that is true but would be at least as beneficial as the false one. Against this, one must consider the possibilities that the truth might be too complex to be properly understood or, even if it were comprehensible, might prove incapable of securing the conviction required for action, etc. The remarks quoted above (p. 102), in any case, seem clearly to indicate that Bolzano thought the normal human condition to be one where beneficial errors were all but inevitable.

Second, mostly in order to draw attention to the generality of the phenomenon Bolzano was interested in, we have so far refrained from citing any obviously religious examples of beliefs that may have an impact on one’s virtue or happiness. But it is clear that many beliefs ordinarily counted as religious have this character. Someone who believes in an afterlife of eternal torment, for example, might well be more terrified of death, and thus less happy in life, than someone who does not. The belief in the essential equality of all people may produce more virtuous behaviour than a contrary belief.1 The belief that the soul is immortal may console someone who has had to watch her child die at a young age. Finally, a widespread belief in immortality along with the belief that no good deed goes unrewarded, no bad deed unpunished, might well promote virtuous behaviour in a society, and thus produce benefits, not just in a conjectured afterlife, but at present. And so on.

Another kind of impact of beliefs on virtue and happiness that seems worthy of mention is that which occurs through the constitution of social institutions with the help of shared beliefs. The beliefs that one should drive on the right side of the road, stop at red lights, yield to pedestrians, etc., if widely shared, play a role in constituting a set of social institutions which organize the flow of traffic and reduce mayhem on the roads. So too, beliefs concerning property, money, and so on, help to constitute institutions which organize the distribution and production of goods, widely shared beliefs about right and wrong conduct help to constitute social mores, etc. In each of these cases, it also seems clear that the holding of different sets of beliefs by the members of a society (thus contributing to the constitution of different institutions) may have differing impacts on the general well-being.

As remarked above in the discussion of ethics, it is a straightforward consequence of the highest moral law that we have a duty to promote virtue and happiness in general, and in particular our own. Since beliefs have an impact on virtue and on our ability to contribute to the general well-being, it follows that we have a duty to acquire beliefs that will make us better people, and to do what we can to encourage other people to acquire appropriate beliefs. In such reflections lies the moral justification for the existence of educational and research institutions, libraries, and the like. It is also, Bolzano thinks, an important part of the justification of religion. All the major religions involve beliefs, many, perhaps even most of them with an obvious bearing on the virtue and happiness of those who believe them. Indeed, Bolzano goes so far as to claim that a proposition should only be called religious if it has this property, namely, if belief in it has an effect, positive or negative, on our happiness and virtue. But although this condition is necessary, it is not sufficient, as the example of inoculation shows—for it would be more than a stretch to declare propositions of immunology religious.1 It seems clear that something else must be involved.

At this point, Bolzano asks us to consider some of the relations between our beliefs and our desires. People may, he says, believe something but wish that they didn’t, or not believe something, yet wish that they did. Suppose, for instance, someone who believes that crimes should always be reported to the appropriate authorities happens to witness a fraud perpetrated by powerful people in the company he works for. Of course, if he acted on his belief, he would simply report the crime. But at the same time he is aware of the fate that awaits most whistleblowers. He thinks of the consequences for himself, for his family, perhaps tells himself that even if he does report it, nothing will change, and so on. In the end, his fears, and not the merits of the case, bring him to question the truth of his belief. He may, indeed, end by persuading himself that the principle after all allows exceptions, that this is one of them. At the very least, we can say that, at moments, he may wish he didn’t believe what he does.

Bolzano chooses the term ‘moral’ to describe such propositions. He explains this choice of terminology as follows:

I call a proposition moral if there is something grounded in human nature that gives rise to a temptation either to accept it as true or reject it as false without sufficient justification. I have chosen the term moral because the behaviour we observe in connection with such propositions (our acceptance or rejection of them) may, generally speaking, be called moral in the more general sense of the term, i.e., it consists of acts that may be called either morally good or morally bad. For should we withstand the temptation to either accept or reject such a proposition without sufficient grounds and examine it with all possible rigour, while yet wishing that we could find it true, then our conduct is certainly very praiseworthy. So too should we be censored if, in the opposite case, we give in to temptation and convince ourselves of the truth of the proposition because it pleases us, or else fight against establishing it, because we find it unpleasant.1

It is in this sort of interaction between desire and belief that Bolzano locates the extra element required for an adequate conception of religion. Although believing that 2+3=5 may be useful, it would be difficult to imagine anyone being inclined or tempted to reject it under ordinary circumstances. So too with the belief in the efficacy of inoculation, the importance of proper sewage treatment, and many others.1 This is why propositions like these aren’t counted among the religious beliefs, despite their considerable impacts on the general level of happiness. But the others, Bolzano claims, the beliefs with tangible effects on our virtue or happiness that we may be tempted to accept or reject based upon arational motives, should be.

Thus in his view a proposition should be called religious if accepting it or rejecting it has an impact on our virtue and happiness and we may feel inclined either to accept or to reject it without having sufficient reason to do so. Religious beliefs, then, make us better (or worse) people, but at the same time are subject to the arational interference of our desires.

On this definition, clearly, what counts as a religious proposition may well be different for different people. This holds as well for one and the same person at different times of his or her life—a belief that is religious for a child, for example, may no longer be so for the adult, while the child for its part may not even be able to understand propositions that count as religious for the adult. So the definition of religious proposition has to be relativized both to an individual and to a given point in his life.

* * *

Let us sum up the main points so far by setting out some of Bolzano’s definitions. A proposition is said to be important (for someone at a certain point in his life) if and only if (iff) accepting or rejecting it has an effect on his virtue and/or happiness, otherwise it is said to be indifferent. A proposition is said to be moral for someone iff he may be tempted either to accept or to reject it without sufficient justification, based on generally operating desires rooted in human nature. A proposition that is both important and moral is called religious. The collection of a person’s religious beliefs at a given point in his life is called his religion at that time. Naturally, a person’s religion may be expected to change over time.

When we speak of such collections of actual beliefs, we speak of religion in the subjective sense. We can, however, consider sets of propositions that might form the content of someone’s religion: in this case, we speak of religion in the objective sense.

Now it seems clear that different objective religions would, if adopted, vary in their effects on a person’s virtue and happiness. Some will make us vicious, unhappy, or both, others will make us more or less happy and virtuous. A religion that is optimal in the latter respect, that is, so conducive to a person’s morals and happiness that no other religion would be more so, is called a most perfect religion for that person.

It is important to note that this last definition does not presuppose uniqueness: the possibility is left open that there might be two or more collections of religious beliefs that are optimal for a given person in given circumstances. Bolzano was well aware of this feature of his definition, including it precisely in order to facilitate the following proof of the existence of a most perfect religion:

[…] there is doubtless at least one among all conceivable religions that is so beneficial that no other is more so, because a human being’s capacity to understand is finite, and consequently the set of religious beliefs that he can grasp is only finite. Were I to require of the most perfect religion that every other must be less beneficial than it, one could reasonably doubt whether there was such a thing. For in that case one could say that it is conceivable that two different religions might both be so highly beneficial that no third exceeded them in this respect, and in this case no religion would merit the name of the most perfect.1

Religion obviously also has a social side. The religion of a group of people is defined as the collection of religious doctrines professed by all, or almost all, of the members of that group.2 Bolzano justifies this definition by claiming that collective adjectives work similarly in other contexts—the German language, for example, is simply the language spoken by almost all Germans.3

We note in passing, because it will be important later, that this definition differs from the previous ones in that it speaks not of belief, but rather of professed belief. This change was due in large part, we think, to the difficulties involved in finding out what large groups of people actually believe. With large, organized religions, by contrast, it can be relatively straightforward to determine the content acknowledged by their adherents—for instance, by consulting devotional literature, theological writings, etc.

Given Bolzano’s definition of religious propositions in terms of belief, however, this move would seem to open up a gap—for why should we think that what people say and what they really think are one and the same? Bolzano addresses the worry of hypocrisy in the following passage:

…it will hardly occur to us to doubt that something that is professed by all and for which thousands have sacrificed or even today sacrifice their property and their lives1 is believed in the hearts, if not of all, at least of most.

Having said this, however, he continues:

Indeed, even if we should have cause to suspect that a considerable portion of the society believes something different in their hearts, the collection of religious propositions that all see fit to acknowledge at least outwardly is noteworthy enough to merit its own designation; and what expression could be more fitting for it than the religion of this society?2

This addition may seem a fatal concession at first glance, but we think it is still possible to defend Bolzano’s account. For hypocrisy has been nicely characterized as the tribute vice pays to virtue.3 In the case of false professions of religious belief, hypocrisy can thus be taken as an indirect acknowledgement of what a society thinks one should believe. To speak of the religion of a society even in the face of widespread hypocrisy might then not be so unreasonable after all, at least under certain conditions.

Just as we can speak of the optimal religion for individuals, so too, Bolzano thinks, we can speak of the optimal religion for a group of people, a religion (in the objective sense) that, if believed by all the members of a given society, would most promote the common weal. Such a religion is said to be most perfect for the given group. Finally, a religion that would maximally promote virtue and happiness for people in general is called the most inherently perfect religion [vollkommenste an sich], or, simply, the most perfect religion.

There is a certain amount of agreement between Bolzano’s understanding of religion and the common conception. Religion has been seen as important not just for spreading beliefs, especially ethical ones, but also for sustaining and fortifying them, especially in the face of strong inclinations to depart from them. All of this is reflected in his definitions. But religion is also often thought to have a factual or metaphysical content, speaking of God, the creation of the universe, powers unseen, the nature of the soul, and so on. Insofar as such beliefs have no appreciable impact on someone’s virtue or happiness, however, they do not count as religious for that person under Bolzano’s definition. In any case, it should be clear that belief in God or any sort of supernatural beings is in no way a necessary condition for having a religion. Indeed, so broad is Bolzano’s conception that it is difficult to conceive of a human being who cannot be said to have a religion, i.e., a set of religious beliefs.

Bolzano recognizes that his concept does not match up exactly with ordinary usage, and it is hard to disagree with this. Judging from the way the word ‘religion’ is commonly used today, one is tempted to think that a religion in the common understanding must be organized, with leaders who dispense doctrine, issue commands, tell the faithful what they should believe, etc., and that belief in supernatural beings is a necessary element of anything that merits the name. In this sense, it would certainly seem strange to say that someone has a merely personal religion, which may change from day to day, etc.; and even more so to say that an atheist has a religion.1 The inclusion of many, perhaps all, of a person’s ethical beliefs within his religion would also seem odd, especially in the case of people said not to be religious, as would the exclusion of historical or cosmological beliefs that have no impact on someone’s virtue and happiness. It is important to bear all this in mind while reading Bolzano’s works (as well as this chapter), for there the word is generally used in his non-standard sense.


2. Figurative or Symbolic Doctrines

We mentioned a moment ago that when the religions of entire groups of people are under discussion, our focus shifts from beliefs to professed beliefs, that is, beliefs expressed in language. Shifting our focus to language, in turn, opens up a number of problems of interpretation.1 Among the most important of these, from Bolzano’s point of view, is the question of whether a given religious doctrine should be interpreted literally. It seems clear from the start that not all can be. The Christian doctrine that God is our father, for example, is obviously false if interpreted literally, and since Bolzano thinks that one cannot believe something that one recognizes to be false, someone who accepts this teaching cannot possibly interpret it literally. Yet many quite reasonable people accept this and similar teachings. What exactly is going on here?

Bolzano thought he had found a good explanation of such cases in the notion of a figurative or symbolic doctrine [bildliche Lehre]. Language serves a number of functions, only some of which are tied up with the conveying of factual information or giving voice to beliefs. Other functions, present in a great many cases and especially evident in fiction, may involve the evocation of images, emotions, and even motivations. In the Theory of Science, Bolzano gives the following characterization of fiction [Dichtung]:

If I am not mistaken, we give the name of fictions (ποíημα) to every idea that we devise, not in order that those to whom we present it shall believe that an actual object corresponds to it, but rather only with the aim and in the sense that its consideration shall bring forth certain feelings and resolutions in them.2

Later, in the margin of his own copy of the Theory of Science, he suggested the following emendation:

Are fictions merely ideas? Are they not rather propositions, entire collections of propositions, the question of whose truth is set aside, in that one merely presents them in order to bring forth certain feelings?1

When a religious teaching is interpreted figuratively, it is understood in this spirit. Literal truth is simply not in question. What is at stake, rather, is the effect that contemplating the doctrine has on our emotions and our resolve. Thus it is inaccurate to speak of belief in the case of a religious teaching that is interpreted figuratively. For while the doctrine may well be accepted or embraced by someone in a certain sense, the proposition that corresponds to its literal interpretation is by no means the matter of a judgment that he or she forms.

In a letter to Příhonský, Bolzano went so far as to suggest that another sense of ‘truth’ was in play in such cases, writing:

The truth of an image [Bild], does not consist in things standing as it depicts them, but rather merely in that the feelings it stimulates, the principles it evokes, etc., are the correct, the fitting ones.2

In the same passage, Bolzano claims that figurative doctrines have objective truth in this sense. It seems to us that, on this account, what is true, properly speaking, must be propositions such as “the images stimulated by this teaching, when properly considered, have edifying effects on us,” or the like.

It should not be thought, Bolzano claims, that such effects are by their nature difficult to detect or assess. Rather, everyone, even the most unpracticed thinkers, are generally capable of judging them correctly:

The distinction between doctrines which are conducive to our virtue and happiness and those which lack this attribute, is anything but an enigmatic or vacillating one, nor does it require any great learning to assess. Rather, it is something that anyone, even the most unlearned, can, using only his sound common sense, judge correctly if he wishes. The moment someone presents a doctrine to us, we almost always feel whether it strengthens or weakens our drive to fulfil our duties, whether it builds us up or drags us down, whether it makes us happy or unhappy. Thus, for example, it is obvious that the Catholic doctrine of the necessity of good works for blessedness makes us readier to perform them and that on the contrary the Protestant doctrine of their dispensability and worthlessness does the opposite. […] As with any orderly presentation of our thoughts, setting out the moral advantages of a given doctrine in a distinct and orderly way can certainly have its difficulties. But everyone feels in his heart, immediately and surely, whether a doctrine will have beneficial or detrimental effects upon him.1

The presence of figurative doctrines in a religion is by no means a flaw from Bolzano’s point of view. An optimal religion can reasonably be expected to make use of all available means for promoting our virtue and happiness, and the stimulation of appropriate emotions and motivations through symbols and images is certainly one of these. Indeed, in view of the widely claimed impotence of mere knowledge of what is right to move people to do the right thing, it might be expected that the figurative teachings would be among the most important in any beneficial religion.

There are and must be many such doctrines in any good religion, for suitable images are the most effective means to move us and to bring forth truly vivid feelings and resolutions in us. A religion which made no use of this excellent means, one which would leave our imagination completely idle, would not be at all suited to its task. […] If truths about God, the afterlife, etc., had to be grasped without any images, they would have little effect; combined with appropriate images, however, they can bring forth the most vivid and beneficial motivations in us.2

One example Bolzano discusses is the Adam and Eve story as recounted in the book of Genesis. According to this story:

The entire human race […] are descendants of a single pair of parents. Accordingly, they are equal in all essential respects, as equal as the members of a single species can be.3

Now while biology might eventually be able to establish whether or not all human beings are the descendants of a single pair of parents, it seemed clear to Bolzano that the decision of this purely factual question could have no bearing either way on our virtue and happiness:

With this, as with all historical teachings, one must separate that which has an influence on our virtue and happiness (and consequently belongs to the Christian religion) from that which is at bottom indifferent for these two goals. The only thing of importance in this teaching is the claim that all people are essentially equal, and indeed as equal as if they were all descendants of a single pair of parents. Whether this is in fact the case is, clearly, of no importance, provided that one never denies this essential equality.1

From these remarks, it might seem as if the only thing of real importance in the teaching is a consequence drawn from it, namely, that all human beings are essentially equal. Not so, maintains Bolzano, for the image itself may also be useful:

Although the question of whether all people are descended from a single pair of parents is not essential, the image is advantageous in that it helps to sustain feelings of brotherly love among us. For if we imagine that all of us in fact stem from the same parents, the duty of dealing with our fellow men as brothers becomes all the more clear to us; indeed, this idea brings forth in our hearts that natural feeling of love that we usually feel towards a brother, and causes us to transfer it to all other people.2

There is no reason to think and good reason to deny that the capacity of language to convey information and its capacity to arouse emotions, fortify (or weaken) our resolve, etc., must always be separate. Thus it is conceivable that a religious teaching might serve both these functions at the same time. Note, too, that there may be cases where the beneficial effects of a teaching are brought about through its figurative function, even though those who accept the teaching are not distinctly aware of this. Indeed, it may even be the case that someone interprets a teaching literally, and holds a false belief, yet still is more virtuous for doing so, on account of its figurative aspect. What is more, it may not be important for him, in Bolzano’s technical sense of the term, that he become clear about the literal falsity of the teaching—that is, believing that the teaching should only be interpreted figuratively may have no impact either way on his virtue and happiness given the current state of his knowledge.

One case where it does become important to recognize the figurative character of a teaching is when someone sees that, interpreted literally, it would be inconsistent with known truths. At this point, it is no longer possible to accept the literal truth of the teaching. To insist that it be interpreted literally, then, would force him to reject it, and thus to forego any benefits it brings in virtue of its figurative functions. It thus becomes important for him to see that the question of the literal truth of the doctrine is a matter of indifference.

It is to be expected that such conflicts will generally weigh more heavily on the better educated members of religious communities, since they will more often be in a position to see the incompatibility of a literally interpreted doctrine with known truths. This being said, it by no means follows in Bolzano’s opinion that someone who has come to appreciate that a certain doctrine can only consistently be interpreted figuratively should communicate this knowledge to everyone. This knowledge is important for him, and perhaps even beneficial, for it at least keeps the possibility of accepting the teaching (with its figurative benefits) alive for him. But in cases where the incompatibility of the literally interpreted doctrine with known truths is obvious for the educated, there is no need to tell them; and telling the uneducated might well be harmful, since for them the belief that it is only figurative might weaken its impact.1 A wise person, therefore, would think carefully before communicating his views on such a matter, weighing the claims of truth against the likelihood that others would no longer be able to accept the figurative doctrine if they recognized it as such.

In an age which stands at a low level of cultivation, bringing to light the fact that figurative teachings are merely figurative is only harmful. For a later age, by contrast, this may be necessary in order to overcome the objections that would otherwise be raised against them; indeed, a teaching may have become dispensable, since other, more appropriate means are available for attaining the same goal. In such cases, a later age may be completely justified in abandoning a doctrine that the earlier age adhered to with equal justification. One would not be wrong to adhere to this teaching as long as it was necessary, provided that one only erred on matters of utter indifference. Nor would one be wrong in a later time to set the teaching aside as dispensable, and hence not belonging to religion, provided that one is in a position to bring about by other means the edification the earlier age derived from this teaching.1

As Bolzano saw things, the concept of figurative doctrines would become increasingly important with time, as the general level of education was raised. He was especially concerned that people not reject religious teachings completely once they became convinced that, interpreted literally, they were false. For to do so would be to fall prey to the profoundly mistaken belief that the only possible function of such teachings was to convey factual information.

Concerning doctrines of Catholicism such as Heaven and Hell, the Trinity, Communion, etc., […] I am of the opinion that all of them shall remain [part of Catholicism], only with the difference that while children and the uneducated shall continue to understand them literally, educated people shall understand them figuratively. People shall learn to understand the teachings of religion more poetically, but they shall not discard them. As images these doctrines remain extremely useful for us, indeed of inestimable value, though taken as representations of the way things are they are not compatible with the findings of enlightened reason. Now whether people will understand this, whether the fallacy committed by the rationalists of our day shall gradually spread, or on the contrary, the few who like me call out not to throw out the baby with the bathwater shall succeed, I simply cannot tell. I only know that it is my duty to call out, and invite others to do the same.2


3. Sources of Religious Belief: Natural and Revealed Religion

A final pair of definitions introduces the customary distinction between natural and revealed religion. A religion is called revealed, namely, if it is claimed that the beliefs constituting it are based upon communication from God or some other higher being. If based upon actual communication from a higher being, it is called a genuinely revealed religion, otherwise a merely alleged one. A religion that is not based upon such communication, whether real or imagined, is called natural. The natural religion of a person or society, etc., can also be characterized as a set of religious beliefs that are (or can be) developed by means of reason and experience alone. Bolzano conjectures that the term ‘natural’ was chosen to designate non-revealed religions (or the non-revealed part of religions) because it was assumed that any divine communication would have to involve supernatural means. Although he rejects this view, he retains the traditional terminology. Most major religions, Catholicism included, claim to be based at least in part on divine revelation. In order to examine these claims, however, we must first have a better idea of what revelation is. Bolzano’s analysis of the concept is one of the most careful investigations in his philosophy of religion (or indeed of his entire philosophy), and deserves separate consideration.


4. The Concept of Revelation

The verb ‘to reveal’, Bolzano notes, has a variety of meanings. In one sense, it simply means to be a contributing cause to someone’s forming a belief. In this sense, we say, for instance, that the broken windows reveal the severity of the storm, that a blush reveals someone’s embarrassment, and so on. This broad sense does not seem to be involved when people speak of revealed religions. A narrower sense of the term requires that someone intentionally cause someone else to form a certain belief. Bolzano argues that this sense too cannot be what is meant when one speaks of divine revelation, since it is usually maintained that God is in some sense the ultimate cause of everything that is. This being so, every belief ever formed might be said to be caused intentionally by God, so that adopting the second sense would force us to recognize every belief as divinely revealed, leaving us with no means of distinguishing revealed from other beliefs.

God’s intentions are indisputably relevant when people speak of divine revelation, Bolzano argues, but we must distinguish between a broader and a narrower sense of the phrase ‘God’s will’. In the broad sense, since God intentionally creates the universe just as it is, everything that is was willed by God. But since creation involves a great many things, it may be that some things, which are not good in and of themselves, must nevertheless be created in order to produce a better whole than would otherwise be possible. So it is in fact, Bolzano thinks, and, this being so, he claims that we should distinguish between God’s unconditional will (the things God wills for their own sake) and his conditional will (the things God wills not for their own sake, but as a means for producing some other good). It is the unconditional will that is meant, he argues, when people speak of divine revelation. It follows that any divinely revealed belief must be good in and of itself, since it is only such things that are thought to be unconditionally willed by God.

We might then try the following definition: A divine revelation occurs when God affects us in a way that brings us to form an opinion that his unconditional will approves of, i.e., that is good and beneficial in and of itself.

Bolzano still thinks this will not do, because there is no constraint on the way the beliefs are formed. It might happen, for example, that I go to the library, read a book, and come to form certain opinions in this way—e.g., that somewhere in the world there are nocturnal, flightless parrots. Supposing that this belief, since it is true, is good in and of itself, one could say that God unconditionally wills that I form it. But it wouldn’t seem right to say that it was divinely revealed. Rather, the notion of divine revelation seems to involve that of communication: when people say a belief is divinely revealed, they claim that God has communicated it to someone.

Bolzano offers an analysis of this final part of the concept of divine revelation in terms of the notion of testifying, or bearing witness to the truth of something. Testifying in the relevant sense is always a matter of intentionally communicating something, but here the way that something is communicated is also important. For one who testifies not only intends to cause another to form a certain belief, he also intends for the other to form the belief that he wants him to believe it because he himself holds it to be true. That is, he intends to communicate not only the belief, but his intention as well: he wants the other person to accept something as true because the other person believes that the testifier holds it to be true and wants him to believe it too.

Testimony is an act or activity which someone resolves to undertake with the determinate intention that another, if he follows his best judgment, will conclude from the observation of the activity that it is the will of the former that he accept a certain opinion because the former himself holds it to be true.1

Divine revelation, Bolzano maintains, is to be understood in this way:

…a divine revelation in the most strict and active sense of these words is any alteration in the sensible world which God has brought about with the intention that a created being will, when he follows his best judgment, gather from it that it is God’s will that he accept a certain opinion because God himself holds it to be true.1

When God’s will is spoken of at the end of this definition, it is clear that it is the unconditional will that is meant. Someone who believes that God has revealed something believes that God wants him to form the belief because it is good in and of itself. It follows that a belief cannot be looked upon as divinely revealed unless it is deemed intrinsically good. As remarked above, Bolzano interprets this to mean that we recognize that adopting the belief would have a positive effect on our happiness and virtue. In the case of divine revelation, however, he goes still further, requiring that in order to count as divinely revealed, a belief must be seen to be more beneficial in this respect than any other we might have adopted under the circumstances.2

Several important consequences follow from this analysis. Chief among them is that no doctrine can count as divinely revealed if accepting it would have deleterious effects on one’s morals:

Can God tie his mercy and blessings to actions that are in themselves immoral? Can He permit, nay even command, something that is in itself evil? You may not as you please or on a whim assume that God has spoken; such an assumption must be based on reasons that are convincing and afford complete certainty. Careful thought will teach you that you are never and nowhere justified in making such an assumption unless the doctrine presented as God’s revelation requires things from you that your own reason shows to have beneficial and salutary consequences. Where the opposite is the case you are in no way justified in assuming that God has spoken, even if the most extraordinary apparitions are presented to your senses and you are at a complete loss to explain why God should have made this possible, and even if they are claimed to be omens, signs through which He wants to show that you should to do something you clearly see to be evil and harmful…1

Furthermore, it is a direct consequence of the above definition that a proposition someone deems false cannot be embraced by him as divinely revealed—this because in order to consider something revealed he must accept it as true based on what he takes to be God’s testimony. Note that this does not entail that the doctrine must be true in its literal interpretation (for its role might well be figurative). As Bolzano said in a homily of 1817:

We have absolutely no right to demand of God that in his revelation he depict everything exactly as it is; it is enough, indeed it is better for us, that He also depict things in the way that his omniscience foresees will be most beneficial for us.2

Because we cannot in general know whether a revealed doctrine should be interpreted literally or figuratively, Bolzano continues,

we may make no other use of the teachings we find in God’s revelation than one which remains appropriate regardless of whether the teaching is literally true, that is, we may use it only to fortify ourselves to carry out actions which are such that we can recognize without reference to God that they will bring benefit to the whole. This becomes all the more clear when we look at the only criterion which can assure us whether God has spoken or not. Only if we can recognize in advance that accepting and following a teaching will bring benefit to ourselves and others can we look upon it as something revealed by God. Thus we misinterpret divine revelation, we extend its teachings farther than is justified, we falsely stamp with the seal of divine testimony opinions of our own invention, as soon as we allow ourselves to deduce consequences from revealed doctrine when it cannot be shown on purely rational grounds that adopting and following them would be beneficial. Nothing which cannot be shown to be good and generally beneficial without the teachings of religion should be claimed to be true on its behalf.3

One might wonder what role is left for revelation in such an account. For it might seem that reason provides everything that is required: reason tells us whether a given doctrine (interpreted literally or figuratively) is consistent with known truths, and reason again tells us whether accepting the doctrine would promote virtue and happiness. What reason does not provide, however, is any impetus for us to believe religious teachings, no matter how beneficial and consistent reason may show them to be. For Bolzano maintained, plausibly enough, that we cannot simply choose to believe whatever we want. We may indeed, as was mentioned before, sometimes deceive ourselves into believing something, but such beliefs would in no way deserve the name of revelation, since there is no sense in which God could be said to bear witness to their truth.

We can, however, and frequently do accept certain propositions based on the testimony of others.1 In the case of revelation, someone accepts a doctrine based upon what he takes to be divine testimony. But how can someone know that God has spoken? The above conditions are certainly necessary, but by no means sufficient. It is for this reason, Bolzano contends, that people have always thought that revelation must be bound up with miracles. For only in the case of such extraordinary events would they have any reason to conclude that God intended to communicate with them.

Miracles are often described as supernatural events, events that violate the laws of nature. Bolzano rejects this definition outright. Insofar as the presence of a miracle serves as a criterion of revelation, it need only provide occasion for someone to conclude that it is God’s will that he form a certain belief, and for this no violations of the laws of nature are required. The event must indeed appear to be extraordinary to the individual concerned, for otherwise he would have no reason to distinguish it from others. But the extraordinary is by no means identical with the supernatural. Rather, something counts as extraordinary for someone if it goes against certain regularities that he has so far observed, and consequently upsets certain of his expectations.2 Extraordinariness in this sense has degrees, and is relative to individuals, both of which clearly distinguish it from the all or nothing, non-relative distinction between the natural and the supernatural.

One example discussed by Bolzano is the story of the loaves and the fishes:

When he heard what had happened Jesus withdrew privately by boat to a lonely place; but people heard of it, and came after him in crowds by land from the towns. When he came ashore, he saw a great crowd; his heart went out to them, and he cured those of them who were sick. When it grew late, the disciples came up to him and said, “This is a lonely place, and the day has gone; send the people off to the villages to buy themselves food.” He answered, “There is no need for them to go; give them something to eat yourselves.” “All we have here,” they said, “is five loaves and two fishes.” “Let me have them,” he replied. So he told the people to sit down on the grass; then, taking the five loaves and the two fishes, he looked up to heaven, said the blessing, broke the loaves, and gave them to the disciples; and the disciples gave them to the people. They all ate to their hearts’ content; and the scraps left over, which they picked up, were enough to fill twelve great baskets. Some five thousand men shared in this meal, to say nothing of women and children.1

Even if one accepts the accounts in the New Testament, Bolzano remarks, one may still wonder exactly what happened on this occasion. In particular, a perfectly natural explanation of these events may come to mind:

One might well imagine that the small amount of food that Jesus distributed satisfied the hunger of the people not directly, but indirectly, namely, in that his generosity inspired all those who had some provisions of their own to follow his example, and give some of what they had to those who had nothing.2

Even so, Bolzano continues, the events recounted here would still be quite extraordinary. And it is this characteristic, rather than a violation of some law of nature, which is required of a miracle in his sense.

Just as the fact that a belief would have beneficial effects if adopted is insufficient to qualify it as revealed, so too an extraordinary event by itself is no evidence of any intention of God to communicate something. Rather, recalling the definition of testifying cited above, the extraordinary event must be constituted in a way that it convinces someone that God wishes him to believe something because God himself holds it to be true. For this, the event must not only be extraordinary, but also contribute to the formation of the belief, and have no purpose that we can detect if not to serve as a sign of God’s will.1 And the proposition in question must be one we can clearly recognize would be conducive to virtue if accepted.


5. Conclusion

In §349 of the Theory of Science, Bolzano notes that the recognition of truths can be useful for a variety of reasons. Apart from providing us with beneficial factual information or exercise in thinking, they may instruct us concerning our duties, and they may also “provide us with the desire and power to fulfil” those duties.2 It seems clear that beliefs in general, whether true or false, may be useful in at least the last of these ways. We have seen, for example, that in the case of figurative doctrines, the question of truth is not really important; all the same, belief in such doctrines may help people to recognize their duties and especially to strengthen their resolve to fulfil them.

One prong of Bolzano’s reply to rationalist criticisms of religion is built on this observation. Man is born to act, not just to learn, as he observes in the Theory of Science.3 A conception of rationality that focuses only on the latter is thus inevitably incomplete. It takes no great amount of observation to discover that those who know the most in theoretical terms are not always those who best thrive or help others to thrive. Surely, the other people who outpace these savants in the business of life are on to something? Is it not forced to say that they are the irrational ones?

Many people, philosophers especially, have a tendency to regard theoretical intelligence and inquiry as unmitigated goods. Take Aristotle, for example:

If happiness is activity in accord with virtue, it is reasonable for it to accord with the supreme virtue, which will be the virtue of the best thing. The best is understanding, or whatever else seems to be the natural ruler and leader, and to understand what is fine and divine, by being itself either divine or the most divine element in us. Hence complete happiness will be its activity in accord with proper virtue, and we have said that this activity is the activity of study.4

Bolzano’s reflections on religion give us cause to reconsider. Perhaps, instead of looking upon the thirst for and possession of theoretical knowledge as virtues that know no mean, we should instead look upon them as human attributes which, like strength, height, or shoe size, admit of degrees, are normally distributed, and beneficial in certain but by no means all circumstances. Just as it is valuable for a variety of reasons for a community to have in its midst people who single-mindedly pursue truth, so too it can be useful, when swimming is on the agenda or a pair of snowshoes is lacking, to have a few big-footed ones around. But just as surely as the latter are less desirable when the time comes for dancing, so too are there times when the theoretical impulse is not particularly helpful—often, precisely when it is a matter of doing rather than knowing.

In particular, some claims of the irrationality of religion (in the customary sense, not just in Bolzano’s broader sense) turn out to be both premature and misguided: if we follow Bolzano, before making such a judgment, we must assess not only how much literal truth is contained in religious teachings or beliefs, but also how well these work in getting people to recognize and fulfil their duties (and thus indirectly increase the well-being of the whole). A system of beliefs that is highly defective in many respects from the former point of view may nonetheless perform very well in the latter.

It is interesting to find that a similar approach to religion, now couched in the naturalistic language of evolutionary theory, has recently emerged in the work of David Sloan Wilson.1 Like Bolzano, Sloan Wilson notes the multiple functions of belief—in part to convey factual information, but also in part to guide action, reinforce social norms, etc. Like him, he notes the value of figurative (or, as he calls them, fictional) beliefs, especially in comparison to a system limited to literal (realistic) ones:

[A]n adaptive belief system must be economical. The beliefs that justify the behaviours must be easily learned and employed in the real world. A fictional belief system that is user-friendly and that motivates an adaptive suite of behaviours will surpass a realistic belief-system that requires a Ph.D. to understand and that leads to a paralysis of indecision.

[…]

For these and other reasons, we can expect many belief systems to be massively fictional in their portrayal of the world. …their adaptedness must be judged by the behaviours they motivate, not by their factual correspondence to reality.1

Later, he seems to incline towards a broader conception of rationality, writing:

People who stand outside religion often regard its seemingly irrational nature as more important to explain than its communal nature. Rational thought is treated as the gold standard against which religious belief is found so wanting that it becomes well-nigh inexplicable. Evolution causes us to think about the subject in a completely different way. Adaptation becomes the gold standard against which rational thought must be measured alongside other modes of thought. In a single stroke, rational thought becomes necessary but not sufficient to explain the length and breadth of human mentality, and the so-called irrational features of religion can be studied respectfully as potential adaptations in their own right rather than as idiot relatives of rational thought.2

There are, of course, difficulties lurking in such reflections. If someone accepts such a view of religion, will this very adoption not, in Dennett’s phrase, “break the spell,” make it impossible for him to embrace the very religious teachings whose beneficial influence he is now able to understand? If so, how could he continue to belong to a religious community that professes these beliefs? We have already seen Bolzano grappling with the first problem. In the next chapter we shall see what he has to say about the second.
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Chapter 5

Catholicism and the Catholic Church


The Treatise of the Science of Religion contains two separate presentations of theology, one devoted to natural religion, the other to Catholicism (itself an extension of natural religion). Each of these main parts is further subdivided into a theoretical part (Natural Dogmatics, Catholic Dogmatics, respectively) and a practical, or ethical part (Natural Morality, Catholic Morality). The treatments of natural and Catholic theology are separated by arguments intended to establish the insufficiency of natural religion and thus the indispensability of revelation (from the practical point of view), and an examination of the evidence supporting the claim that the Catholic religion is divinely revealed.

Our focus in this chapter will be on a relatively small number of points in Bolzano’s presentation of Catholicism which we think are especially interesting from a philosophical point of view. Our discussion of natural religion, in particular, will be quite brief.


1. Natural Religion

As with religions in general, one can speak of the natural religion of a single individual at a given point in his life, but also of the natural religion of a given group of people (namely, the collection of religious propositions not based upon revelation that are professed by almost all members of the group), and as a special case of the latter, the natural religion of humankind.1 Now although Bolzano sometimes uses the above definition of the natural religion of the human race, he also acknowledges that not all of the doctrines he presents under this heading are in fact universally acknowledged among humans. It would be best, we think, to look upon Bolzano’s presentation of the natural religion of humanity as a kind of speculative projection and rational reconstruction: that is, it includes the doctrines that Bolzano judged would be accepted by all human beings were they in a position to judge them properly, as well as the best available proofs of these propositions. In constructing this theory, he relies for the most part upon the views of contemporary, mainly European, theologians and philosophers, looking at least for points of consensus among the learned and reasonably well-informed.

We have already discussed Bolzano’s presentation of the ethics of natural religion, which is nothing other than the utilitarian theory presented in Chapter 2. On the theoretical side, the natural religion of humanity is in his estimation a variety of Deism. There is one and only one God, who is an absolutely necessary substance, independent of all other things, unchanging, unified, absolutely perfect, eternal, and omnipresent. God is also believed to be capable of thought (and, since perfect, also omniscient), and acts of will (including the resolution to create something). God, who recognizes all truths, also recognizes the truth of the highest moral law (which, as a purely conceptual truth in itself, Bolzano claims to be independent of God). Because of His perfection He necessarily always acts in accordance with the moral law, even though His will can still be said to be perfectly free, in the sense that it is subject to no external compulsion. Accordingly, He resolved to create sensate beings, indeed infinitely many of them, and to maximize their happiness within the limits of the possible (which, being fixed by purely conceptual truths in themselves, are once again independent of God). We are to expect, too, that virtuous action will always sooner or later be rewarded, and vicious actions punished, since these policies contribute to the maximization of happiness. We can also gather that while lifeless things were created for the sake of the living, no living being was created merely for the sake of something else. Finally, the nature of the creator can be gathered at least to some extent from the nature of His creation.1

There is a near universal belief in the immortality of the human soul, Bolzano claims, but at the same time this belief is also widely thought to be revealed by God rather than a product of reason. Accordingly, it cannot confidently be assigned to the natural religion of the human race.2

* * *

One popular view during the Enlightenment held that natural religion was perfectly sufficient for human needs. Not only was revelation deemed impossible or at least unverifiable on account of the role miracles were asked to play, it was also strictly unnecessary, since human reason could, eventually, find its way on its own. Bolzano, for his part, argued not only for the possibility of revelation (as we have seen), but also its indispensability, by which he means that divine revelation isn’t simply something that would be nice to have, but rather that, without it, the human race truly suffers.1

Sound human reason has always recognized this, he claims. Even the wisest of men have confessed their ignorance concerning some of the most important questions, such as the immortality of the soul, God’s nature, the forgiveness of sins, the origin of evil, how the existence of evil might be compatible with an all-powerful, wise, and good creator, the duty to love one’s enemies, and so on.2 With ordinary people, things are still worse. They may be unable or at least lack the patience to follow the subtle reasoning employed by the proponents of natural religion (even if it were correct). And clearly at all times and in all places, people have fallen into a variety of errors, even concerning moral questions, which are the most clearly understood. People are by no means ignorant of these problems, which is why the insufficiency of natural religion and the indispensability of divine revelation have been recognized at all times and in all places.

Taken by itself, then, natural religion was an unstable system. For, he argued, if God really were as natural religion claimed, He surely would not have left us without the resources to decide such important questions. But, equally clearly, those resources appear to be lacking in natural religion. Natural religion thus itself recognizes the desirability of divine revelation. Given its conception of God, its actual existence would seem to follow, provided it is possible.


2. Catholicism

In elaborating the science of religion, one of the tasks Bolzano set himself was to demonstrate that the Catholic religion of his time, properly interpreted, was optimal in the sense explained above: that is, that the Catholic religion is a collection of doctrines which, if truly believed (and thus acted upon), would most promote the virtue and happiness of humanity in general. Let it be said from the start that this project was hopelessly overambitious, since it would require not only a thorough examination of Catholicism but also of all other religions, and not just the ones that have been actually adopted by someone or other, but all the ones that could be adopted by someone. Apart from a rather cursory discussion of other religions, no real attempt is made in the Treatise of the Science of Religion to make good on the second part of the project.1 A further problem arises when we consider the possibility that the optimal situation for mankind as a whole might not be the universal adoption of a single religion, but rather the adoption of different and perhaps even incompatible religions by different groups of people.

Bearing these points in mind, it seems better to look upon Bolzano’s project as focused on a narrower goal, namely, a presentation and interpretation of the essential doctrines of Catholicism, along with a defence of them in terms of the general framework sketched above—showing that, if properly interpreted, they are, if not optimal, at least highly conducive to virtue and happiness, and that they may legitimately claim to be divinely revealed.


3. How is the Content of Catholicism Determined?

A necessary preliminary is of course to determine what the Catholic religion is. A great many non-Catholics, and at least some Catholics, appear to believe that the content of the Catholic religion is fixed by decrees drafted by the central bureaucracy in Rome, and pronounced by the Pope or his subordinates. But this way of determining the content of Catholicism was not the one Bolzano adopted. Recall that, for him, the religion of a group of people is the collection of religious beliefs professed by all or almost all members of the group (where “religious” must be understood in Bolzano’s technical sense). Thus, the Catholic religion is just the religion professed by the overwhelming majority of Catholics. More precisely, the Catholic religion of a given time is the collection of religious beliefs professed by (almost) all Catholics at that time.2

One might worry about circularity in this definition, for isn’t a Catholic simply someone who embraces the Catholic religion? Bolzano clearly thinks not, and it is easy to agree with him. For it is usually an easy matter to identify Catholics without reference to Catholicism (e.g., by asking people what their religion is), at which point one may proceed to investigate their professed religious beliefs.

A few other features of Bolzano’s definition should also be pointed out here. First of all, we note that Bolzano insists upon the (near) unanimity of Catholics in fixing the extension of Catholicism. Beliefs that are merely widespread, even if they are held by a substantial majority of Catholics, do not pass this test. This was a vital point for him: without it, neither he nor perhaps any reasonable person could fully embrace any popular religion. With it in place, he feels confident that he can provide a full justification of Catholicism:

Among the things universally accepted by Catholics, no one will find any of those pernicious and absurd claims that some wish to saddle Catholicism with, simply because some Catholics, even a great many, accept them; they are certainly not to be met with in the published treatises used by Catholics in their instruction, and from this alone we can already conclude that they do not belong in any way to the content of the Catholic religion.1

At the same time, a belief may be rejected or contested by a minuscule proportion of Catholics without ceasing to count as part of Catholicism. For Bolzano’s definition only requires an overwhelming majority, not perfect unanimity. This provision turns out to be rather important, for without it, someone could believe anything he wanted without ceasing to be a Catholic. For as soon as he disagreed with his fellow Catholics, there would no longer be perfect unanimity, and the belief in question would ipso facto cease to count as a Catholic teaching. This is clearly not something Bolzano intended.2

Second, the definition requires not only that propositions be universally acknowledged by Catholics, but also that they be of a religious character: that is, they must not only have an impact on our virtue and happiness if we believe them, but also of the sort that we may be tempted to accept or reject based upon our wishes rather than sound reasons. Thus matters of purely historical or purely scientific interest are excluded from the content of Catholicism. For example, the belief that water quenches thirst, even though universally held by Catholics, would not be counted as part of Catholicism because it is not religious in Bolzano’s sense.1

A third point is that what counts as religious for one person may not for another, even if both are Catholics. In such cases, Bolzano requires not simple unanimity, but rather unanimity among those Catholics for whom the given proposition counts as religious:

If we are supposed to indicate the content of a faith professed by an entire people, we will never require that a proposition must be accepted by all the members of this people, children included, if it is to belong to the content of this faith. Rather, a reasonable view would say that it suffices to show that there is uniformity of opinion among those for whom the subject is comprehensible and of religious importance. […]

Considerations such as these led me to the view that by the Catholic religion and indeed, to speak more precisely, the Catholic religion of our time, we should understand nothing other than the collection of religious doctrines which are professed (at least verbally) by all Catholics who are at a sufficiently high level of mental cultivation to find them comprehensible and important.2

Fourth, Bolzano wished to leave room for markedly different interpretations of stated doctrines, notably, for the possibility that some may interpret a teaching literally while others interpret it figuratively. This provision was absolutely vital in Bolzano’s eyes, for in a religion like Catholicism that aims to be universal, consensus will somehow have to be possible among people of vastly different levels of knowledge and reasoning ability. The more knowledgeable will, as noted above, often be in a position to see the incompatibility of a literally interpreted teaching with known truths, while others are not. In this case, the only option open to the former is to interpret the doctrine figuratively, while others may continue to interpret it literally. In such cases, agreement can thus be maintained, at least on the level of words.

Yet, at least on the surface, this provision seems to present a significant problem. For a religion was defined in the first instance as a collection of beliefs. And despite the verbal agreement, it does not seem that a person who accepts a teaching in its figurative interpretation can be said to share a belief with someone who accepts it in its literal interpretation.

Bolzano may have a way out of this quandary, however. Recall that the figurative functions of a teaching are by no means incompatible with its function of conveying information. Thus even if Jones accepts a teaching in its literal interpretation (not seeing its incompatibility with known truths) while Smith accepts it only figuratively, both can still be affected in the same way by the teaching’s figurative content. Moreover, since everyone is in a position to judge the effects of religious teachings on our virtue and happiness, both can agree that these effects are beneficial, and hence hold that it is a good thing to bear the teaching in mind. Hence on this point, the most important one, there is genuine consensus.

This being said, Smith and Jones do not agree on whether the doctrine is true in its literal interpretation, nor on whether the question of its literal truth is important. Yet since it is only important to Smith to recognize that the literal truth of the doctrine is a matter of indifference, Jones’ opinion on this question (in case he is capable of entertaining it and has thought about it) does not have to agree with his. For consensus is required only among those for whom a question is important. Oddly enough, it seems that there might also be cases where Jones’ belief in the literal truth of the teaching could also belong to the religion. This would happen, for instance, if the question of the literal truth of the teaching had no importance for any of those who insisted on a figurative interpretation. But perhaps this is not so strange after all, since the essence of a religion, for Bolzano, lies in its effects on our virtue and happiness; and we have seen that beneficial effects may flow from false as well as from true beliefs in his view.

Bolzano addresses some of these points in a remark concerning the Catholic Church’s use of the Bible:

[M]any might find it problematic that all of the biblical stories are claimed to be infallible, since it is difficult to prove that all the facts recounted in the New Testament, right down to the minutest details, are infallibly correct […] This problem disappears, however, as soon as we recall the actual reason why the Church insists upon the acceptance of the historical accuracy of these accounts. The Church uses them, namely, merely in order to derive or else to illustrate [anschaulich machen] a number of moral and religious doctrines. Because the faithful would reject these doctrines if they should come to doubt the accuracy of the biblical accounts, the Church insists upon the unquestioned acceptance of the latter. For anyone who has enough insight to understand that all the religious teachings of the Church would still stand even if this or that Biblical story upon which they are based should turn out to be incorrect, however, the above-mentioned claim of the correctness of these stories no longer has any religious importance. For him, it no longer belongs to the content of the religion. He can thus calmly set aside the question of whether all of these stories are in fact based in truth.1

Finally, according to Bolzano’s understanding, Catholicism can certainly change with time. Because a proposition must have religious significance and be acknowledged by almost all Catholics to be counted as part of Catholicism, this can happen for two reasons: a change in its perceived religious significance or a change in the universal beliefs of Catholics. For sound historical reasons, Bolzano maintained that both sorts of changes had occurred in the history of the Church, and were more than likely to continue in the future. This being said, there were a number of people in the Church at the time who maintained the improbable thesis that the Catholic religion was revealed in one fell swoop, whole and entire, had never changed since, and never would change. This is the main topic of Bolzano’s lengthy exchange with Stoppani, published as On the Perfectibility of Catholicism.2 By his own lights, then, Bolzano had to acknowledge that neither his view on the changeability (or perfectibility) of Catholicism, nor the opposed view that nothing in it had changed or could change, in fact belonged to the content of that religion.


4. Revelation and Miracles

Since (almost) all people are held to embrace the doctrines of natural religion, natural religion is at least a part of Catholicism. But only a part, for by universal accord, Catholics declare their religion to contain teachings that are divinely revealed. For the reasons presented above, Bolzano maintained that we cannot accept as divine revelation any teaching which we deem false. Given this, we can see why, according to him, revealed doctrines can never be in known contradiction with natural religion, nor indeed with any recognized truths. A proposition that fails this test cannot therefore be deemed to belong to a divinely revealed religion.1

Many things are required to establish that a proposition belongs to the revealed part of Catholicism. The teaching must be shown to be religious in Bolzano’s sense for at least some Catholics. It must be established that it is acknowledged by almost all the Catholics for whom it has a religious significance. It must be shown to be consistent with known truths. It must be shown that belief in it has a positive effect on our virtue and/or happiness, and, finally, that it came to light, was spread or maintained through the help of extraordinary phenomena for which we can find no better explanation than that God intends to communicate something to us through them (i.e., miracles or signs).

Most of Part III of the Treatise of the Science of Religion is devoted to the former points: developing interpretations of Catholic teachings on which they can be shown to be of religious importance, and conducive to virtue and happiness. Our focus here shall be on the last point, namely, the question of miracles. Part II of the Treatise is given over to an examination of the miracles recounted in the New Testament: Jesus walking on water, healing the sick, the loaves and fishes, the raising of Lazarus, and so on. Among other things, he discusses whether modern versions of the New Testament are corrupt, containing mistranscriptions, interpolations, etc.; the credibility of witnesses and historical testimony, especially when the testimony claims that a miracle occurred; and some finer points of probability theory. He makes a case that the New Testament has been transmitted quite faithfully for the most part, that the writers of the various books contained in it were trustworthy witnesses, and that their reports can be trusted at least prima facie. (Though, as was pointed out above in connection with the story of the loaves and fishes, even if the reports are trustworthy, there may still be uncertainty about just what happened.)

At the same time, Bolzano was by no means insensitive to the doubts that had been raised concerning these ancient reports. Indeed, it would not be far from the truth to say that his entire project was aimed at providing a foundation for religion that such doubts could not erode. In a sermon of 1817, he claimed:

…even someone who believes he has reason to doubt everything said in the gospels must nevertheless acknowledge that the Christian religion is a genuine divine revelation.1

Such a person will, he allows, receive less benefit from Christian teachings than someone who is genuinely convinced that that Jesus, Mary, and the others portrayed in the gospels as models of virtue really were as claimed—for belief that something has really occurred is, he thinks, more motivating than the mere recognition of its possibility. As for the rest:

…one may be led to think one way or another concerning the other parts of the gospels, especially the parts about miracles: he will suffer no loss from this, provided that he has grasped the correct view of revelation.2

The correct understanding he adverts to here is the one discussed above, according to which miracles are not breaches of the laws of nature, but merely extraordinary events bound up with doctrines we can see to be exceptionally conducive to virtue and happiness. In this sense, the very existence of the Christian religion—its origin, survival, and spread—is enough of a miracle to pass Bolzano’s test:

Who, having made a few inquiries, could fail to believe that the origin of the Christian faith, its conservation and spread […] cannot be explained unless one assumes a number of highly extraordinary events? I am happy to concede that it is not an easy matter to determine the course of these events with certainty. Some may think things most likely happened this way, others, in that way; one may think that things happened exactly as recounted in the Bible and the most ancient Christian authors; another may doubt this, thinking that he may have discovered some errors or indeed intentional deceptions; a third may hesitate to state any view for fear of himself making a mistake. Be that as it may, all can and must agree that no matter what assumptions one makes one is compelled to suppose a number of highly unusual events, which—to say the least—united a large number of quite accidental circumstances in a way which furthered the cause of Christianity. Now this coincidence of so many highly accidental circumstances is an extremely unusual, indeed an almost unheard of occurrence!1


5. Universal Consensus and Revelation

More important still for Bolzano is the way that Catholics answer the question: how do we know whether God has spoken?

Catholics, he notes in Part III of the Treatise, hold differing views on what rules they should follow in accepting religious opinions:

Most of the uneducated believe that they need only attend to the instruction of their teachers, and to accept what they say. Among these teachers, and especially among those who are educated, most claim that one has a duty to accept everything that the leader of the Catholic Church (namely, the Bishop of Rome, or the Pope) sets down. Others, by contrast, say that one only has a duty to believe what has been decided in a general council of teachers (i.e., of Bishops in an ecumenical council). Some, finally, hold that one is not obliged to believe what has been decided at a general council unless it can be shown that this decision accords with what all Catholics have believed at all times, in all places.2

Because of these disagreements, none of these views can be rightly said to belong to the content of Catholicism.3 Nevertheless, he continues, there is universal consensus among Catholics concerning the criterion which should be used to decide whether or not a certain teaching should count as divinely revealed:

If one asks, further, whether a Catholic should look upon each of the beliefs he accepts according to one of the above rules as part of what God has revealed to him, the answer is that he cannot do so with all of his opinions, in particular, not with those for which he is not fortunate enough to find consensus with all his fellow believers; but he must recognize as divinely revealed all those beliefs shared by all other Catholics for whom they are important. In brief, the collective belief of Catholics is a genuine divine revelation, and hence infallible truth.1

This universal consensus should not be confused with mere majority opinion, as Bolzano’s response to the following objection shows:

Objection: It is unbelievable that God, when he wishes to reveal something to us, would make the collective belief of a mixed group of people the criterion by which it should be judged whether or not something is truly revealed. The opinions of the masses are for the most part foolish: “Stultorum infinitus est numerus” says the Bible (Ecclesiastes 1, 15). Even Catholic scholars have acknowledged this.

Response: Nothing is better than this criterion. For when we notice that all the members of a certain society accept an opinion, this by itself is apt to lead us to trust in it. Nor can one claim that in matters having to do with religion (in our sense of the word) the opinion of the many is always the most foolish, for deciding such questions does not for the most part require learning, but rather only sound common sense, and they are equally important to all people. Finally, this teaching does not count among its consequences the claim that majority opinion is a reliable criterion of revelation, but rather universally (or almost universally) shared opinions. But learned people are included here, and should it happen that only they speak against a certain opinion, this is still enough to say that the opinion in question is not universally believed, and thus cannot be considered divinely revealed.2

Nor should one think that Catholics can’t figure out what to believe until they know what all the others believe (something which, in any case, involves an impossibility):

One interprets this teaching falsely when one imagines that individual Catholics have nothing else to do when forming their religious opinions than to ask other Catholics what they think. Rather, it means that each Catholic first attempts to make up his own mind without taking account of what the other Catholics living at the time believe—which view seems the most probable based upon inner and outer grounds (e.g., the authorities of earlier times); afterwards, they communicate the result of their reflection to others, and then the opinion which is found to be acceptable to all, after all the reasons have been heard in favour of one and the other, is looked upon as part of God’s revelation. This is precisely the procedure followed in a council meeting. Each individual at first brings forth his opinion as his own private view, supporting it with reasons; after hearing the opinions of others he may either change his own, or abandon it completely. If in the end it turns out that all can concur in a certain opinion, this is looked upon as the decision of the entire assembly, and thus to have the force of law.1

A comparison with the practice of science may be helpful here. The reported results of an experiment performed in one laboratory may well be found interesting by scientists, but they will be taken far more seriously if the same results are also obtained in a number of different, independent laboratories where the experiment is performed. When claimed effects cannot be reproduced, they are generally accorded far less credence.2 The Catholic Church—that is, the entire body of the faithful—is engaged in something similar in Bolzano’s view. Their reflections can also be said in a way to bear on factual questions: namely, whether holding a certain belief would in fact be most edifying for us, that is, contribute most to our happiness and virtue. And an independently formed consensus here carries a weight similar to that carried by the consistent results of independent laboratories—the greater the consensus, the greater our confidence that it reflects something genuine.

Now in science, it is vitally important that the results not be cooked—in particular, that there is true independence among the various researchers. If we are asked to accept, for instance, that a certain drug is safe based upon only the testimony of people whose research is funded by the company that manufactures and sells the drug, we are likely at least to raise an eyebrow at the claim. So too in situations where (professed) beliefs can be effectively coerced: it comes as no surprise, for instance, that in Stalin’s time there was a remarkable consensus on political issues in the Soviet Union. What was extraordinary then was not conformity, but rather dissent. So too in the case of the Church, coercive measures such as the Holy Office, the censorship, the Index, no matter what their motivations, always tend to weaken the claims of religion.

On several occasions, Bolzano states that the criterion discussed above is the central tenet of Catholicism. Not only does Catholicism aspire to be a religion for all people, it explicitly recognizes that all members of the Church play an equal role in determining what Catholicism is. “For me,” he wrote to Fesl,

the essence of Catholicism consists in the maxim that in matters of morals and religion one should only consider completely certain (and attested to by God himself) that upon which all can agree. I have no fear that this maxim will ever have to be discarded as pernicious or contrary to reason, rather I believe that at some point it will be universally embraced. At least I hold it to be correct and beneficial and consider it my duty to recommend it to others as emphatically as I can. For me, this is what preaching Catholicism means.1

Indeed, Bolzano went so far as to say to (a clearly somewhat baffled) Josef Hoffmann that he would even leave Jesus and follow the Church, if all of its members should demand this.2

This one teaching, apparently, was important enough for Bolzano to justify his adherence to Catholicism, despite the manifold problems with Catholic institutions. For most of the central doctrines of Catholicism could be found in one version of Protestantism or another, but not this one. Not only did Bolzano think the requirement of universal consensus almost guaranteed immunity from error,3 it was also the only method available which offered the possibility of reliably resolving religious or ethical questions which might arise in the future. Relying, as some Protestant Churches did, on the literal interpretation of the Bible as the only means for deciding religious questions would leave one without any guidance concerning matters not raised there, not to mention all the problems involved in editing, translating, and interpreting ancient texts.1 On the other hand, to renounce revelation altogether would leave one only with natural religion, the insufficiency of which Bolzano thought plain for all to see.


6. Authority in the Church

We have already seen Bolzano’s views on authority within the state (Chapter 3). His views on authority within the Church are essentially no different. The Church has good reason to maintain some sort of central organization, administered by officials and directed by leaders. As is the case with any legitimately constituted authority, Catholics have a prima facie obligation to obey the directives of these Church authorities. As with the state, however, authority within the Church has its limits, defined by the highest moral law. If, that is, all things considered, the common good will be harmed more by obeying than by not obeying such a command, then it may become not only permissible but even a duty to disobey. There is nothing even slightly un-Catholic in recognizing the fallibility of Church personnel from the local priest right up to the Pope. As fallible men, they are certain to make mistakes, some of them grave enough to justify disobedience.

If this is already the case with commands to believe moral or religious propositions, it is all the more so with respect to what are called disciplinary precepts, such as the rule that priests must be men. Although Church personnel must be expected to follow the rules in place (unless they are so harmful that disobedience is justified), there is no reason why a Catholic has to believe that such rules are good or just—for they have no more to do with the Catholic religion than do, say, decisions made on how to repair the roof of a parish church or the plumbing in the Vatican. A notable case is the requirement of celibacy for clergy, which Bolzano criticizes in the harshest terms, saying that it keeps the best men from becoming priests and is the cause of moral depravity in a considerable number of those who do.2 Differences of rank and the distribution of income within the Church come in for equally strong censure, as do the means employed for filling the ranks of the priesthood, not to mention their results.3

As Bolzano saw things, the relation between the Catholic hierarchy and Catholicism is quite like that between the Académie française and the French language. Linguists agree that correct usage is ultimately determined from the ground up: the academy may very well tell people how they should speak and write, but if the people do not follow its precepts, it is they, and not the academy, who determine what counts as correct usage. Here, too, it can happen that the two ways of fixing norms agree: speakers of the French language might adopt the norms prescribed by the academy, either because they have been educated in a system that effectively inculcates these norms, because they respect the institution, or both. But there is certainly no guarantee that this will occur. Were the educational system to become decrepit, or the institution to lose touch with the situation on the ground, it is easy to see how cracks might open between prescribed and actual usage.

So too in group religions where a central authority exists there may be wide divergences between what is proclaimed by the authority and what the members of the group believe. That this is today the case with the Catholic religion cannot seriously be doubted; and Bolzano clearly saw this coming.1

Still, the illusion of control dies hard in executive suites, and frustration of grand ambitions often leads to attempts to fix the outcome, by force or by stratagem. These are in the normal case resisted, and rightly so from Bolzano’s point of view. For what sort of moral authority can attach to a consensus (e.g., in an ecumenical council) obtained through coercion or sordid political manoeuvring? And, absent such authority, can one really expect that this consensus will spread, and become universal? One might as well push on a rope. According to Bolzano’s quite reasonable conception, the Catholic religion simply is the religion embraced by Catholics. The Curia may wish to impose teachings on the faithful, including the doctrine of their own or the Pope’s infallibility, but, as Bolzano drily observes, “From the fact that the teachers of the Church demand something, it by no means follows that it actually occurs.”2

Given the strength of the opposing viewpoint, one may wonder why Bolzano stayed in the Church. Here is his explanation:

I believe …that parties must exist in all religious societies which encompass entire peoples and realms, and that the one that at a certain time is the stronger and more dominant is not always wiser and better. Yet I claim that the detrimental influence that any party of this kind might exercise on the whole can nowhere be resisted more forcefully and with greater success than in the Catholic Church, when we follow the principle that every proposition upon which all can agree may be looked upon as a truth indicated by God Himself. Finally, I do not take it to be for the best, or indeed even permissible, to break away from a religious community simply to avoid the pressure of a certain party, when one finds nothing incorrect in the teachings of the religion; rather, I say that it is the duty of everyone who thinks that the dominant party inclines towards error not only forthrightly to make his differing opinion known, but also to make it count as the voice of a member of that society.1

Of course, it has often been the case that elements of the Church administration react quite violently to any dissent. This has created the impression among outsiders that Catholicism is by doctrine a top-down religion, where authority, especially over belief, is concentrated at the centre. This may well be the entrenched practice of the institution, but, as students of organization, bureaucracy or systems will recall, the principles which can be detected in the practice of an institution are often directly contrary to those for the sake of which it was founded.2

The false impression of Catholicism as an authority-based religion is also helped along by the fact that the expression ‘The Catholic Church’ is used ambiguously to refer on the one hand to the entire body of the faithful and on the other to the central administration. Thus, for instance, the Catholic teaching that the universal consensus of the Church (= the entire body of the faithful) is infallible in religious matters is often misinterpreted to mean that Catholics believe their leadership to be infallible.

The leaders are supposed to speak for the Church, and to act in accordance with Catholic principles, but they do not always do so. It is entirely conceivable, for instance, that it might be out of line with the overwhelming majority of Catholics, or might act in ways directly contrary to Catholic teaching—the question “Is the Pope Catholic?” is thus a genuine one, not at all like the question “How long is the standard metre?”


7. Conclusion

In his religious writings, Bolzano provided a solid defence of Catholicism in the light of at least some of the criticisms raised during the Enlightenment. This defence rests upon two main points, namely, his conception of revelation and his understanding of the figurative function of many religious beliefs.

Someone whose religious beliefs include the existence of a benevolent God, he argues, can hardly dismiss out of hand the possibility of God somehow communicating with his creatures. Since this communication would concern not matters of fact but rather how we should live, a problem we must attend to in any case, it seems rash for someone who believes in God simply to close his eyes to possible revelations. Rejecting the view that a revelation must involve violations of the laws of nature, his account is not susceptible to the well-known criticisms of Hume.1 Nor, given the criteria he sets out for a doctrine to count as truly revealed, can it be objected that revealed doctrines in his sense can be absurd or pernicious.

Equally important is his claim that with many religious propositions the function of portraying things as they are is, if anything, secondary, the primary function being to promote or fortify our virtue and happiness through the contemplation of edifying images. With this understanding, he believed, Catholicism could not only survive, but prosper, especially given the central role it assigns to near-universal consensus in matters of the faith.

As moderate and reasoned as Bolzano’s views may seem today, however, they were guaranteed to appear incendiary at the time. For those who thought that the Enlightenment was a passing fad, an aberration that could be suppressed, Bolzano could expect no thanks—indeed, as a proponent of the free exchange of opinion within the Church, and indeed of enlightenment, he was himself condemned as an enemy of religion, a sort of fifth-columnist within the ranks of the Church. For the Church had become involved in Restoration politics, across Europe, but especially in Austria. A well-founded, but exaggerated, fear of the mob had led many to believe that even the slightest concession would inevitably lead to ruin. Many were those who inclined towards absolutism in both Church and state: the unquestionable authority of kings to rule as they see fit, and, in the Church, of the Pope to do the same. And just as the emperor Francis did not even want people to think that political change was possible, so too there was a vocal party that maintained the same for the Church. Because some of these people were quite powerful, they were able to create a great deal of trouble for people like Bolzano. He was denounced to the Pope as “the chief pseudo-prophet of our time,”1 his known religious works were placed on the Index (many, recall, were published anonymously), and serious efforts were made to place him in solitary confinement in a monastery.2 But Bolzano never lacked for support, especially within the Bohemian part of the Church. The attempt to imprison him failed, and there was never any serious prospect of excommunication. Despite the hostile elements within, Bolzano was never alone. Nevertheless, one can see why younger people of similar temperament might have concluded from his experience that there was no longer any place for them within the Church.

This judgment is reflected in the following passage from Bolzano’s Last Will and Testament, one that will likely resonate with many Catholics today. He is convinced, he tells us, “that the religious doctrine that the Catholic Church proclaims with the universal accord of its members is a genuine divine revelation.” Yet, he hastens to add:

There is no contradiction between this conviction and the belief that the pure teaching of the Church has been disfigured by a number of pernicious popular prejudices as well as school opinions, and that among the customs and institutions in our Church, which the Church itself acknowledges to be alterable, a great many very much need to be changed. The most pious and wisest persons, among them those who are invested with the highest clerical dignities, have lamented at all times that not everything is as it should be in the church of God. Not only do I concur with this judgment, I must also add that in our time improvements to the Church from top to bottom become a more pressing need with every year, and that it is the failure to carry them through that is the principal reason why the divided parties of Christianity have not long since returned to the fold of the Church, and why so many daily break away from the Church, without really knowing which way to turn.1
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Chapter 6

Logic


One of the principal motivations for Bolzano’s lifelong interest in logic was practical. The ability to think clearly and judge well, and to present useful knowledge in the most effective way, was a necessary condition for any durable political reform, and the study of logic would help to develop such skills. It was for this reason that Bolzano’s lectures on religion at the Charles University contained such a wealth of logical instruction.

Another, equally important impetus for Bolzano’s work came from his interest in the foundations of mathematics. The mathematics of Bolzano’s day was quite different from that of today. Outside of elementary geometry and number theory, where the ancients had provided excellent models, proofs, where they existed at all, were often none too solid. The development of algebra, of analytic geometry, and the infinitesimal calculus had been rapid, but not always rigorous. Towards the end of the eighteenth century, increasing numbers of mathematicians started to look not only for new results but also for more solid foundations for what had already been discovered, seeking to introduce the rigour of the ancient geometers into the fields of algebra and analysis. Their work was continued in the first part of the nineteenth century by Abel, Cauchy, Dirichlet, Gauss, and others, whose work gave rise to a new and radically different understanding of mathematics. Bolzano, who while a professor of religion kept up his mathematical research in his spare time, was also among those looking into the foundations of mathematics at this time. Almost alone, however, he drew the appropriate philosophical morals from the new mathematics (which was partly of his own making), linking the reform of the foundations of mathematics with the reform of logic. For in his view, logic and mathematical method were one and the same, and as great and admirable as were the achievements of Euclid, Apollonius, and Archimedes, they had not said the last word on proof or axiomatics. This he held to be true not only with reference to branches of mathematics such as algebra or analysis, where the ancients had left little or nothing in the way of models, but also, somewhat surprisingly, in geometry itself.

In maintaining the centrality of logic in both philosophy and science, Bolzano was paddling against some strong currents of opinion. Among the philosophers of the modern period, it had become fashionable to denigrate logic. Descartes thought he could sum up the entire discipline in four precepts: don’t accept anything unless you are sure it is true, break large problems into smaller ones of manageable size, think in an orderly fashion, beginning with the simplest matters before moving on to the more complex, and when you make lists, don’t leave anything out.1 For his part, Hume, after stating a few rules for reasoning about causes and effects, declared:

Here is all the logic I think proper to employ in my reasoning; and perhaps even this was not necessary, but might have been supplied by the natural principles of our understanding. Our scholastic headpieces shew no such superiority above the mere vulgar in their reason and ability, as to give us any inclination to imitate them in delivering a long system of rules and precepts to direct our judgment in philosophy.2

Such celebration of natural reason, uncorrupted by instruction, was commonplace. Diderot’s article on the syllogism for the Encyclopédie, for example, much of it cribbed from Locke’s Essay, makes a few disparaging remarks on “artificial” (i.e., Aristotelian/scholastic) logic, and heaps praise upon what he calls “natural” logic. Natural logic is just the correct use of reason: to attempt to formalize it often hinders rather than helps.3 The thought that one should study logic is rejected as profoundly misguided: it would be like saying that we have to study anatomy and physiology in order to learn how to walk.

Apart from a handful of eccentrics like Leibniz, few seriously entertained the thought that any sort of logic, traditional or reformed, had a substantial role to play in philosophy or science. Christian Wolff, it is true, had tried to follow Leibniz in making logic central to philosophy, but his lack of skill probably did more to confirm the already low opinion most held of the subject.4 And Kant, who was at one time on the side of the logic-bashers, in the end made peace with it, finding a place for the traditional logic within his metaphysical system.1 At the same time, however, he stated that no work remained to be done in logic, since Aristotle had already emptied the mine:

We have no one who has exceeded Aristotle or enlarged his pure logic (which is itself fundamentally impossible) just as no mathematician has exceeded Euclid.2

Moreover, the usual sort of logic had according to Kant only a minor role to play in philosophy (a new, “transcendental” logic that bore little relation to logic as usually conceived was required), and certainly had nothing at all to do with mathematics, which enjoyed its own method (the construction of concepts in intuition).

In part, the contempt of some moderns for logic came about for the same reason as the widespread contempt for religion: much of what was called logic was indeed contemptible. But as something that may reasonably be called logic is and always has been important, it would be surprising if it were utterly neglected. Descartes, whose views on logic we saw above, at the same time saw the central importance of a science he called universal mathematics, the general science of order and measure, which has more than a little in common with modern logic. More often, though, logical questions were raised and dealt with by practising scientists, who probably did not think to call what they were doing logic, and who rarely felt the need to expound the principles they employed in general works on logic or methodology.

Leibniz, of course, not only saw the importance of the the study of scientific and mathematical method, but also saw its connection with traditional logic. With him, too, begins the modern cross-fertilization of mathematics and logic—though the fact that he published so little meant that most of his work remained unknown in Bolzano’s lifetime. Bolzano, more impressed by the little he knew of his work than by that of Kant and his successors, made Leibniz’s project his own, and brought many parts of it to fruition. A rare thinker in that he combined real mathematical and philosophical talent, Bolzano saw that mathematics and logic had much to learn from one another. Mathematicians needed logic because, surprising as it may sound, many of them didn’t have a very clear idea of what proof amounted to. But logic also had much to learn from mathematics. If, as Leibniz had remarked, Aristotle had been the first (in his logical work) to think mathematically outside of mathematics,1 in many respects he had barely scratched the surface, and not nearly enough had been done since to build upon his achievements. Many new discoveries in mathematics—notably the theory of functions—could also be put to use in logic.

All of this Bolzano saw. He understood, too, that while mathematics was an ideal test-bed and an important application for his logical innovations, the science of logic covered all the sciences, and especially philosophy. In his works, logic was placed at the very centre of philosophical research.


1. Bolzano’s Logical Writings

Apart from a volume of sermons from 1813, Bolzano’s earliest published writings deal with the foundations of mathematics.2 A memoir of 1804, based on his doctoral work, deals with the foundations of geometry.3 In 1810, he published the first volume of his Contributions to a Better-Grounded presentation of mathematics,4 where among other things we find a classification of mathematical disciplines and a short presentation of logic. Three papers of 1816 and 1817 deal with the foundations of the calculus and geometry.5 All of these works, not just the Contributions, contain important reflections on methodological and logical questions.

Shortly after publishing the Contributions, with its brief presentation of logic, Bolzano decided to write a much more substantial work on the subject. His dismissal in 1819 finally gave him the opportunity to do so. Removed from the public sphere, he worked on logic throughout the decade of the 1820s, completing his greatest work, the Theory of Science, around 1830. It took several years to find a publisher—as we saw, publication within Austria was out of the question, even for a work on theoretical philosophy. In the end, Seidel in Sulzbach published it in 1837. During this long interval, Bolzano began work on an immense treatise of mathematics, which he planned to call the Theory of Quantities (Größenlehre).1 Part of the introductory matter of the treatise is a brief presentation of the logic of the Theory of Science written for mathematicians, called “On the Mathematical Method.”2 It was actually this shorter version of Bolzano’s logic (which first appeared in print in the 1970s) that was first read and discussed. In 1833, Bolzano sent a copy of the essay on Mathematical Method to Franz Exner, the newly appointed professor of philosophy at the Charles University. The two then discussed aspects of Bolzano’s logic, in person and in a series of letters, most intensely during the years 1834 and 1835.3 Bolzano profited from these exchanges, making a number of changes to the Theory of Science before it was finally published. Other corrections, too late to be incorporated in the published version of the work, are preserved in a manuscript entitled “Emendations and additions to the Logic,” which has been published in the Bolzano Gesamtausgabe.4 The late works Dr. Bolzano and his Opponents (1839) and A Critical Survey of Bolzano’s Theory of Science and Science of Religion (1841), finally, are valuable sources for Bolzano’s logical views.5


2. The Scope of Bolzano’s Logic

For Bolzano, logic has broader scope than most philosophers give it today. It is a theory of science, which treats of everything having to do with the organization and presentation of knowledge. It is, first of all, a theory of scientific composition, which instructs us on how properly to divide human knowledge into distinct sciences and present these sciences in appropriately structured treatises (Book 5 of the Theory of Science). With typical thoroughness, Bolzano demands that all the layers supporting a finished science also be explored. A completed science presupposes a science still under construction, which motivates his inclusion of Heuristics, or The Art of Discovery, within logic (Book 4). The discovery of truth in turn presupposes the ability to form concepts and judgments, to make inferences, and so on, which are the topics of the Theory of Knowledge (Book 3). But the decisive step is taken when Bolzano goes beyond this layer of knowledge or subjective activity upon which Kant, along with most of the moderns, wanted to found objective or scientific knowledge. For Bolzano, the foundations of a science are to be sought in the meaning of its claims, in the abstract, atemporal element that they contain. The collection of subjective ideas and judgments is thus paralleled by the collection of objective, logical entities that correspond to them, which Bolzano calls ideas and propositions in themselves. The “existence” of these ideal entities (existence in the mathematical sense, for logical objects are not real according to Bolzano) is proven in the Theory of Fundamentals (Book 1); the theory of propositions and ideas in themselves constitutes logic in the narrow, contemporary sense of the term. The Theory of Elements (Book 2), which is devoted to these matters, is the most original and important part of the Theory of Science. Bolzano’s logic is a formal logic, which, however, does not study the formal aspect of actual thought, but rather, in a completely new departure, concerns itself with the forms of propositions in themselves.

In many ways, Bolzano remains close to and respects the logical tradition. The basic plan of his theory of science does not differ much from Aristotle’s. Like Aristotle, he speaks of the division of sciences, the deductive order within individual sciences, of the nature of demonstration, of the analysis of propositions, and of the nature of ideas, or terms. The impression of continuity and familiarity is easily confirmed by a superficial reading of the Theory of Science. For Bolzano had a habit of retaining accepted terminology and ways of speaking wherever possible. Because of this, he may sometimes seem merely to be repeating what others have said before him. This is, in fact, quite rare with him: Bolzano’s logic represents one of the greatest revolutions in the history of the subject, something that is masked to a great extent by the adoption of customary ways of speaking. A talented mathematician, he had a skill that not many philosophical authors (and readers) possess: the ability to clearly define his terms, and to adhere faithfully to the meanings set out in the definitions. Few writers have maintained this level of clarity and precision while still being misunderstood. The key lies in retaining his definitions in one’s memory, and not substituting other meanings, drawn from other philosophers or ordinary usage, in their places.

* * *

In the present chapter, we will speak primarily of Bolzano’s logic in the modern sense, that is, we shall focus on the Theory of Elements. Apart from a few remarks on the epistemology of logic (Section 7d) that seem to belong here, we postpone discussion of Bolzano’s Theory of Knowledge until Chapter 7. We shall not say much at all in this book about Bolzano’s Art of Discovery,1 and shall only briefly discuss the general account of scientific method expounded in the Theory of Science Proper, though we shall speak later of Bolzano’s views on mathematical methodology (Chapter 9). Finally, though we shall discuss Bolzano’s concept of deducibility and related notions in detail, we shall not touch upon the Theory of Inferences” (Part Four of the Theory of Elements).


3. Logical Objects

Contemporary logicians, taking for granted the methods of modern mathematics, suppose without further ado a variety of abstract objects of inquiry. “Languages” are postulated containing infinitely many symbols (for predicates, individual constants, variables, etc.), which may be combined in various ways, some of these combinations resulting in well-formed formulas, sequences (e.g., proofs) or other collections (theories, etc.) of formulas, and so on. These are not the languages of everyday speech, but rather abstract structures that sometimes connect more or less well with parts of ordinary or scientific language. It is rare to find a logician who thinks it worthwhile, still less necessary, to justify speaking of such abstract objects in logic, which has become a matter of routine.

Here, for instance, is what a few contemporary logicians propose:

We assume we have available an infinite list of one place relation symbols, [image: image], an infinite list of two place relation symbols, [image: image], and so on. […]

We also assume we have available an infinite list of variables, v1, v2, v3,….1

We assume we are given an infinite sequence of distinct objects which we will call symbols….2

A formal theory [image: image] is defined when the following conditions are satisfied:

1. A countable set of symbols is given as the symbols of [image: image]. A finite sequence of symbols is called an expression of [image: image]. Etc.3

Things were different in Bolzano’s time. While he had a conception of logic that does not greatly differ from those common today, he had no abstract mathematics to appeal to, for it did not yet exist. Writing for an audience of philosophers with little logical sophistication and often no knowledge of mathematics, many of whom looked upon logic as a branch of psychology, the art of thinking, the science of correct thought, or what have you, he could by no means assume that his readers would allow him the use of abstract entities or even understand him when he appealed to them in his logical theory. It is at least partly for this reason that we find in his works a detailed explanation and defence of the use of abstract entities in logic (a fair proportion of Bolzano’s correspondence with Exner is also devoted to the topic).

There are many ways to show the need, or at least the usefulness, of speaking of such entities. In propositional logic, for example, one might wish to prove the following theorem:

The argument form ‘Not both A and B, [image: image] Not-B’ is valid.

That this is so is usually shown by considering the various possibilities (A and B could both be replaced by truths, one could be replaced by something true and the other by something false, or both by something false) and showing that under none of these circumstances would the premises of the argument turn out to be true and the conclusion false. We depict this state of affairs with the help of a truth table:

[image: image]

Let us now ask ourselves: what do we need to know about the items that can take the places marked by A and B? Judging from the above table, and the proof that accompanies it, simply that they are something that is either true or false, but not both. For this part of logic, at least, little more seems to be required.1 So to state the theorems of this part of logic, it is sufficient to speak of entities that satisfy these conditions.

The usual treatments of logic, Bolzano observes, state theorems similar to the one discussed above only for judgments made by some thinking being. But the condition that a proposition is thought, asserted, or judged to be true clearly plays no role in the above proof. We have no need to speak of thoughts, linguistic expressions, or indeed of anything that exists in the world in order correctly to formulate or prove these theorems. Dropping these conditions, we arrive at the concept of a proposition in itself, which he describes in the Theory of Science as “any statement that something is or is not, regardless of whether it is true or false, whether or not somebody has put it into words, and even whether or not it has been thought.”2 In a letter to Franz Exner, he writes that he hopes people will understand what he means by ‘proposition in itself’ when he tells them that a proposition in itself is either true or false (but not both), but does not have actual existence.3 In modern terms, a proposition in itself is an abstract object with a truth-value.

Stating the theorems of logic for propositions in themselves, rather than for propositions that have been thought, judged to be true, or expressed, gives them the greatest possible generality. Sound methodology thus argues in favour of referring to propositions in themselves in logic:

It is obvious that most of the theorems set out in the section entitled “on judgments” hold good not only of judgments but of propositions in general, regardless of whether they have been thought or asserted. As it is a rule of good exposition not to describe something as holding under certain conditions if it is unconditionally valid, one should for this reason alone introduce the aforementioned concept [sc., of a proposition in itself] into logic.1

Bolzano also takes pains to show that ordinary linguistic usage refers to, and quantifies over, propositions in themselves, and thus accepts that there are such things.2 To see that this is so, one can ask whether there are any truths that are completely unknown to mankind. It seems likely, for instance, that no one in ancient times knew that fibre-optic cables could be used to carry signals, and just as likely that the thought never even occurred to anyone at that time, since almost certainly no one had even formed the required concepts. Doubtless there are similar truths the existence of which is unsuspected today. Perhaps there are truths that no one shall ever know, that shall never be expressed in any language, and that no one shall ever even consider. Now many people will admit that what we have just said makes perfectly good sense, and is indeed true. But what is it, exactly, that we were speaking about, and indeed quantifying over? What is a truth that no human being is aware of, that no one has ever considered? It seems clear that it cannot be a human thought, since we assumed that no one has thought or ever will think it. Perhaps truth is in things: a truth might just be a way things are. What then to make of a falsehood? Is it supposed to be the way things aren’t? That doesn’t sound right somehow. But if falsity isn’t in things, then it seems reasonable to suppose that truth isn’t either. There must, therefore, be a third kind of thing, what Bolzano calls a truth in itself or a truth as such, and more generally propositions in themselves, which can be either true or false.3

Another way to understand Bolzano’s point is to try to count propositions. If propositions were just thoughts of a certain kind, then to count them we would need to count thoughts. But it is clear first of all that by merely counting certain thoughts we will miss a great many propositions (those that haven’t yet been or never shall be thought), and at the same time that we shall count many of them more than once. Probably over five billion people alive today have thought, for instance, that the sky is blue. Are there then that many distinct propositions? If I think that the sky is blue several times, do I thereby multiply the number of propositions? It seems more natural to say that there is one proposition that is thought by different people, or on different occasions by the same person. Similar remarks hold for linguistic expressions, be they written or spoken. There may be many expressions (types or tokens) for a given proposition (e.g., ‘The sky is blue’, ‘The sky is blue’, ‘Le ciel est bleu’, ‘Nebe je modré’, ‘Der Himmel ist blau’, etc.), but also propositions for which no expression exists. The things spoken of here, the things that are true (or false), whatever they are, do not appear to be thoughts, nor written or spoken expressions, but something else altogether.

In response to a review of the Theory of Science, Bolzano tells us that these are not eccentric claims. Rather, to judge from ordinary usage, they are widely accepted:

[A]s proof that we are not alone in seeing things this way, we call upon the common human understanding, which divides truths into known and unknown, and has no objection to admitting that there are also truths which no one thinks of (with the possible exception of the omniscient God). None of this could occur if truths were taken to be nothing other than a kind of thoughts. Thousands of people will also grant the following claim without hesitation: “If there were no thinking beings, it would be true that there were no thinking beings.”[…] Finally, we bid the reviewer to think an arbitrarily chosen proposition, e.g.,2 × 2 = 4, along with us. Beyond a doubt, his thought along with ours will together amount to two thoughts. Will he also claim that two truths are thought here? Certainly not, rather only a single truth. This one item, then, which B. calls a truth in itself, is obviously completely different from a thought, and in general is not something that exists.1

Following Aristotle in thinking that good ideas are unlikely to be original, Bolzano finds support for his position in the fact that a number of other philosophers have employed similar concepts. The Stoic sayables (λεκτα) are perhaps the closest ancient approximation to his propositions. He only refers to the Stoics at second hand, however, via a reference to Sextus Empiricus, who says that according to them, axioms are that which is true or false.1 Leibniz’s notion of a possible thought (cogitatio possibilis) is recognized as a clear anticipation of his notion,2 though he adds later that the expression is misleading, because “a possible thought is not a kind of thought, but merely a kind of possibility.”3 Contemporaries such as Mehmel and Herbart are also recognized as embracing similar conceptions. In a letter to Exner, he quotes freely without indicating his source, probably a neoscholastic textbook: “You are aware that I have a considerable number of philosophers on my side (those who teach of so-called veritatem metaphysicam objectivam, qua nemine cogitante rem edicit, uti se habet [metaphysical, objective truths, which, even if no one thinks them, state something of a thing that the thing has].”4 At another place, a note of his mentions the link to the Scotists.5

Propositions in themselves are just one of several kinds of abstract object Bolzano appeals to in his logic. There are also collections of propositions, some of them constituting sciences. In their turn, propositions have parts, which (provided they are not complete propositions) Bolzano calls ideas in themselves.6 Ideas in themselves stand in certain relations to each other, as do propositions in themselves, and they do so completely independently of anyone’s thought. There are, for instance, infinitely many pairs of numbers x and y such that x is a multiple of y. For any one of these pairs, any object standing under the idea [multiple of x] will also stand under the idea [multiple of y], and would do so regardless of whether anyone has ever thought this.7 Similarly, the proposition [There were 14 Canadian Prime Ministers in the twentieth century] entails the proposition [At least two twentieth-century Canadian Prime Ministers were born in the same month] independently of anyone thinking that this is so. In the first instance, logic must describe these relations between propositions and ideas in themselves, making no reference to the mind, its faculties or activities.

In addition to the abstract propositions in themselves, Bolzano also speaks of thought or expressed propositions (propositions in themselves are also sometimes called objective and thought propositions subjective). Objective propositions may also be thought of as the matter of the subjective, and as the meanings of certain sentences.1 Similarly with ideas: the idea in itself can be considered the matter of a subjective idea, and as the meaning of certain expressions. One can say that when one thinks a subjective idea or proposition, one by the same token grasps the corresponding objective entity. One should not be misled, however, by the term grasp, which is of necessity purely figurative, there simply being no words that are not.2 Not existing in space or time, propositions in themselves have no causal powers. Bolzano will say that there are3 propositions in themselves, but they do not actually exist, interpreting the first part of the assertion to mean that the idea [proposition in itself] has objects, or, more precisely, has the property of having objects, for which he coins the term ‘objectuality’ (Gegenständlichkeit). The concept of objectuality corresponds closely if not exactly to the existential quantifier of contemporary logic: it applies not to objects, but rather to ideas. Actual existence, or actuality, by contrast, is in his view a property of objects: trees have it, abstract objects such as propositions in themselves lack it.

* * *

Some later logicians, notably Quine, would reject propositions, preferring to speak only of sentences. Bolzano was never confronted with arguments like Quine’s, so it is difficult to guess how he might have reacted to them. Still, in view of the quality of these arguments and their influence, it seems worthwhile to say a few words about Quine’s position and its bearing on Bolzano’s views.

To begin with, it should be noted that what Quine calls sentences in the context of logical theory are complex set-theoretical constructions, every bit as abstract as Bolzano’s propositions. Briefly, Quine suggests that we define phoneme-types as equivalence classes of actually uttered phonemes, and sentences as certain recursively specified sequences (in the mathematical sense) of such phoneme-types. Written sentences would be dealt with in a similar way. Sentences are thus types, of which utterances and inscriptions are the tokens.1 Quine’s objection to propositions was not that they are abstract objects, but rather that, if propositions were taken to be the meanings of sentences, he could see no effective way of individuating them and—a related point—no way of determining in every case which proposition was the meaning of a particular sentence.2 Bolzano seems prepared to concede Quine’s point on several occasions. For example, in the essay on mathematical method, he states that a proposed definition of a term should be deemed successful if it gets the extension right:

One might, for example, want to dispute forever about whether we have given the correct concept of the expression “extended spatial object” when we define it as a spatial object of such a kind “every one of whose points, at every distance no matter how small, has certain neighbours”—if we are in a position to derive from this concept all the properties that one knows of extended spatial objects, then it will be shown that our concept, if not identical with the customary one, is at least equivalent to it, and one will have cause to be satisfied with it.3

And in the Theory of Science, he makes a similar suggestion concerning the analysis of judgments, i.e., thought propositions:

If we have formed a proposition M with ideas α, β, γ, … that seems to be completely identical to the judgment A we are supposed to define, the correctness of this surmise will be confirmed mainly by our ability to deduce the same consequences from M as we can from A. Admittedly, this really only shows, strictly speaking, that the two are equivalent.4

This being said, Bolzano clearly thought that we could in some cases do better than this. He continues the above passage as follows:

But if the constituents of which M is composed are all found in A as well, and our most carefully scrutiny reveals no parts in A that are not also in M, nor any parts combined in different manners in the two, we may be allowed to surmise that we have correctly indicated the way A is composed in our definition.1

Note, however, his continued caution—“we may be allowed to surmise”, not “we may be certain”. And Bolzano nowhere states that analysis is guaranteed to succeed in every case.

Lacking the technical apparatus of formal syntax, Bolzano did not have anything like Quine’s “sentences” at his disposal. Given his remarks above, we expect that he would have conceded that we are in no position to provide a definitive correlation of actual utterances with propositions. On the other hand, we expect that Quine would have agreed with Bolzano that it is not expedient to formulate the theorems of logic for actually formed utterances or inscriptions2 and that something else—some sort of abstract object—is, if not absolutely indispensable, at least useful. It seems to us, too, that Bolzano’s propositions in themselves (or at least ersatz versions of them) would be found to exist in the vast set-theoretic universe that Quine seems on many occasions prepared to accept—the transfinite cactus in the desert landscape. The crucial questions, in our view, would bear on: (1) whether any given specification of a set of “sentences” could be thought to be exhaustive of all possible forms of meaningfulness; and (2) the relations between the abstract logical objects (propositions or “sentences”) and the everyday utterances and inscriptions produced by human beings.

Concerning the first point, accepting propositions makes room within logical theory for the discussion of the possible future extension of forms of meaning. Quine himself allows that future languages may contain devices that are unknown today.3 To this extent, anyway, he might have been prepared to concede to Bolzano the usefulness of speaking of propositions over and above sentences. The wisdom of proceeding in this way will, we hope, become evident later in this chapter, when we turn to Bolzano’s treatment of logical consequence and related notions. Precisely because he framed his definitions quite generally, in terms of propositions and their parts, not tying his account to a particular syntax, Bolzano was able to provide theories that can still be quite usefully applied today.

With respect to the second point, it is not obvious to us that the relation between the “sentences” studied in logic and sentences (i.e., actual utterances or inscriptions) is any less problematic than the relation between propositions and sentences. This point may be obscured by Quine’s use of ‘sentence’, which may lead one to think that he is in fact speaking of actual utterances, inscriptions, etc., rather than abstract objects. Allow us to call the latter quentences from now on, reserving ‘sentence’ for individual utterances or inscriptions.

Quentences are quite different from sentences. To begin with, there are infinitely many quentences, but given some eminently reasonable assumptions there can be only finitely many sentences. Quine seems occasionally to lose sight of this point. In his Philosophy of Logic, for example, he describes the grammarian’s task as follows:

The grammarian’s question is, then, what strings of phonemes belong to the language? What strings, that is, ever get uttered or could get uttered in the community as normal speech?1

He is supposed to do this formally, i.e., via a mathematical theory of finite strings of phonemes. Quine continues:

[T]he desired strings, though finite in length, are infinite in number.2

Now, if we assume that there are only finitely many phonemes and that strings are finite in length, Quine’s claim can only be true if arbitrarily long strings could get uttered. If we further assume that only finitely many phonemes can be uttered in any given time, and that linguistic communities have only finitely many members, Quine’s claim would also presuppose immortality.

Later, to be sure, we are told that the demands of simplicity of theory sometimes trump empirical considerations:

[The grammarian’s] purpose is …to demarcate formally, in a reasonably simple and natural way, a class of strings of phonemes which will include practically all observed utterances and exclude as much as practicable of what will never be heard.3

If this is so, however, why not put an upper bound on the length of strings, since we can be quite confident, e.g., that sequences of [image: image] phonemes will never get uttered by anyone in our linguistic community? Since Quine never proposes this (such a move would entail the loss of many important metalogical theorems, for one thing), we conclude that in his view logic is, in the first instance anyway, concerned more with quentences than with sentences.1

Moreover, quentences are tidy in ways that ordinary sentences tend not to be. Bivalence governs quentences, extensions of the general terms occurring in them are sharply delimited as only classical logic can make them,2 and ambiguity is, if not unheard of, at least thought to be unproblematically eliminable.3

The last point merits amplification. In an article of 2006, Wolfgang Künne, drawing on some observations of Strawson, has pointed out some of the problems confronting Quine on this score.4 Consider, for example, the sentence:

(1) If plucking geese gets you down, then plucking geese gets you down.

Is this sentence a logical truth? Syntactically, it is of the form ‘If P, then P’, which Quine recognizes as a valid schema, yet, depending upon how one understands the antecedent and consequent, it may well not be true, still less logically true.5

The difficulty extends far beyond cases like that cited above, where we all recognize the presence of ambiguity. The same problem arises even in cases like the following:

2 is prime or it is not the case that 2 is prime.

This may well be counted as true by most speakers of English, but to count it as logically true, Strawson argues, seems to require more than this—in particular, it seems to require the assumption that the two occurrences of the sentence-type ‘2 is prime’ are synonymous, or necessarily equivalent or something of the sort.1

But if logical truth is defined for quentences (where no such ambiguities occur), it seems that this property may or may not be inherited by actual sentences that are tokens of a given quentence (alternatively, we might say that all tokens of a logically true quentence are logically true, but it remains uncertain in general whether a given sentence is indeed a token of a given quentence). It then becomes something of a mystery how we can learn about the logical properties of sentences by studying quentences. And while one might attempt to forge a link between quentences and sentences by fiat, maintaining that logical theory only applies to a certain well-behaved subset of actual sentences, it seems to us that it is not altogether obvious that we are in a position to determine (by behaviour or other empirical means) just what this subset is, or indeed if it is non-empty.2

Moreover, given the plurality of logical systems, and disputes even among the learned concerning the validity of principles as basic as bivalence, excluded middle, or non-contradiction, Quine’s attachment to classical first-order logic seems impossible to justify on empirical grounds. The claim that the truths of logic (by which Quine means classical first-order logic) are all obvious (where obviousness is to be fleshed out in behavioural terms)3 is, as Graham Priest has observed, “mind-numbingly false”,4 and talk of deviant logics (and, correlatively, of our logic) mere exhortation.1 Once again, it seems it is the desire for simplicity of theory, rather than empirical data, that is driving the bus.2

Perhaps it is better to look upon logic as dealing with idealizations (of language if you wish, though some would, with Bolzano, say also of discursive or propositional thought), constructing models that illuminate some features of language while perhaps inevitably doing violence to others, and not allowing of any fully determinate mapping of actual utterances or inscriptions onto the set of objects studied by logic. In this respect, propositions would seem to be in much the same situation as quentences.

* * *

By formulating his fundamental logical theories for propositions and ideas in themselves, Bolzano spotted, and avoided, the besetting sin of the logic of his time, namely, psychologism, the view that logic studies the laws of thought, the operations of the mind, and so on. Later, both Frege and Husserl engaged in fierce polemics against psychologism in logic. Many of their arguments—to the effect that a descriptive account of how the mind works cannot validly give rise to normative laws of logical thinking, that taking a proposition to be true is not the same thing as the proposition being true, that psychologism has a strong, perhaps irresistible tendency to collapse into subjectivism and relativism, and hence into triviality or self-refutation—may all be found in various places in Bolzano’s Theory of Science.3

Given this, some readers may be surprised when Bolzano announces that logic is not an independent science, and in fact depends precisely upon the science of psychology.1 This is no more than a terminological issue, however, stemming from Bolzano’s broad conception of his subject, which we mentioned above. After the development of the abstract foundational part in the first two volumes of the Theory of Science, he turns in the third volume to epistemological matters, discussing the problems of how truths may be discovered, error avoided, and so forth. At this point, psychology begins to play a role. In the properly logical part, the theory of concepts, propositions, and arguments, things stand otherwise. He did not, as we shall see, make judgments and inferences, mental occurrences, the foundation of logic, but propositions in themselves, ideas in themselves, and the relations among them. In this part of his logic (which is more or less the whole of logic from the contemporary perspective), psychology has no place.


4. Propositions and Ideas

Compared to previous treatments of the subject, Bolzano’s exposition of logic proper begins with a small change of detail, to all appearances a minor one. Since the time of Aristotle, it had been customary to begin with a discussion of terms (corresponding to Bolzano’s ideas), and then move on to propositions (or judgments), simple arguments (or syllogisms), chains of arguments (or demonstrations), and finally to sciences (ordered collections of propositions along with their proofs). A reasonable order of exposition, it was based upon the observation that terms were the elements of propositions, propositions the elements of arguments, and propositions along with their supporting arguments the elements of sciences. To proceed in this way was thus to move from the simple towards the complex.

Bolzano reversed the order of the first two items, dealing first with propositions and only afterwards with ideas. He did this because he saw that the traditional approach had not been worked out in sufficient detail and that prospects were not good for filling in what was lacking. The usual treatments identified only a handful of elements of basic propositions, usually singular terms (e.g., [Socrates]), general terms (e.g., [human]), the copula ([is]), negation, and quantifiers (e.g., [all], [some]). Basic propositions were then described as certain combinations of such elements, e.g., [Socrates is human], [All men are mortal], [No man is omniscient], which in turn could be combined to form hypothetical propositions (e.g., [If all men are mortal then Socrates is mortal]) disjunctive propositions (e.g., [Either all men are mortal or some men are not mortal]) and the like; finally, modal propositions, such as [Necessarily, no square number is prime] might be formed. Basic propositions, it was claimed, were all of the subject–predicate form; each had its quantity (universal, particular, or singular) and its quality (affirmative or negative).

Clearly there was agreement on some of the features of propositions. But had anyone actually given a viable definition of the concept of a proposition? A proposition was said to be a certain kind of combination of terms (or concepts, ideas, etc.). But not all combinations of terms form propositions, for example: [All not some], [Socrates Plato or]. And no one had so far produced a non-circular definition that determined which combinations were and which were not propositions.1

What is more, the usual theories greatly oversimplified their accounts of the structure of propositions, for not all elements of propositions could be classified under the usual headings. To see this, consider the following statement:

A child left too long in a car with the windows closed on a hot day is at risk of dying from heat stroke.

Here we see elements such as [too], [in], [the], [with] [at], [of], [from], which are neither singular nor general terms, neither quantifiers nor the copula. Even if one subscribes to the view that all propositions can be expressed in subject–predicate form, it is clear from this example that the subject term and the predicate term may themselves be complex. The subject-term of the above proposition, for example, might be [A child left too long in a car with the windows closed on a hot day]. But no one had provided a theory determining just which complex terms (or concepts) could serve as subject or predicate. The received view on term meaning (set out in the highly popular Port Royal Logic and elsewhere) was that terms were all simple aggregates of characteristics, on the model of [male, caucasian, green-eyed, …]. The above example shows this to be clearly inadequate, as does pretty much any mathematical proposition. How, for instance, could the traditional view account for propositions such as those expressed by the following?
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What are their subjects, what are their predicates, what rules licence us to form these combinations but not others? No good answers were forthcoming from the logicians.

Contemporary treatments of logic deal with such questions as a rule only for limited systems. They accomplish the task by specifying: (1) the basic symbols of an artificial language and (2) rules that determine which combinations of these symbols are to count as meaningful. Here is a simple example, describing a language capable of expressing some propositions of basic arithmetic. The symbols are as follows: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, +, =, (, ). We then set out the following rules of combination:



1. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, are all numerals.

2. Any finite string of two or more occurrences of symbols drawn from the list 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, which does not begin with 0 is a numeral.

3. All numerals are terms.

4. If [image: image] and [image: image] are terms, then [image: image] is a term.

5. If [image: image] and [image: image] are terms, then [image: image] is a formula.



We can see from these rules that ‘3’, ‘1239’, ‘54675’ are numerals, that ‘(7+5)’, ‘(3+(5+4))’, ‘((7+6)+((5+5)+4))’ are terms, and ‘(7+6)=(8+1)’, ‘1=3241’, ‘3=(1+2)’, ‘(2+2)=(1+3)’ are formulae, while the strings of symbols ‘0001’, ‘2++3+’, and ‘=+35’ are none of these things.

Traditional logic was far more ambitious in its aims. The analysis of propositions it presented was supposed to cover not only limited systems, but the entire range of meaning. To do this properly, following the above model, it would have been necessary to produce an exhaustive list of basic elements (or at least a complete enumeration of the different kinds of basic elements), as well as a complete set of rules of combination. If successful, the result would be something like a universal grammar, containing rules of combination not only for limited systems but for any possible system. The contrast between this lofty ambition and the toy theories set out in most logical treatises could not have been more striking.

Bolzano maintained the global approach of traditional logic, but abandoned the pretence of being able to give a complete map of possible forms of thought. It was in part for this reason that he began with the proposition rather than with ideas or terms. We saw above that he gave a preliminary characterization of propositions as abstract entities which are either true or false but not both. In saying this, he did not aim at giving a proper definition of the concept [proposition], that is, an indication of the parts of the concept and how they are combined, but rather a simple orientation or explication (Verständigung) permitting the reader to figure out what he uses the term to refer to. In addition to being true or false, propositions are complex entities, that is, they have parts. These parts, provided they are not themselves complete propositions, he calls ideas. He thus, at least provisionally, takes the concept [proposition] as primitive, or undefined, and defines the concept [idea] in terms of it.1 Bolzano’s decision here is a subtle change from received views, but as we shall see it had far-reaching consequences. Because of it, he was able to work out his logical theories without having first developed a definitive analysis of the structure of propositions.

Perhaps it was a mistake, as Bolzano’s correspondent Exner suggested, to define ideas as parts of propositions, the part in terms of the whole? In a letter of 1834, Bolzano responds to this objection:

…[T]he concept of a complex object is by no means always composed of concepts of its parts. Thus, for example, the concept of a clock is composed of the concepts “machine”, “time”, “measure”, but not of the concepts “dial”, “hand”, etc. So the concept of a proposition in the objective sense of the word, if it is not completely simple, might well be composed of other components than those you suppose when you think of the components of which the proposition in itself is composed. As concerns the concept of an idea in particular, I am inclined to believe that the explication “an idea is a part of a proposition that is not itself a complete proposition” is the true definition of this concept. For it is quite common for the concept of a part to include the concept of the whole. Thus for example, in the concepts of dial, hand, etc., the concept of the entire clock surely occurs. For we certainly think by dial simply “a surface inscribed with numbers in such a way that it can be used in a clock in order to …etc.” So too the concepts “head”, “neck”, “heart”, “lung”, etc., cannot be defined without mentioning the relations in which these parts stand to the whole organism; i.e., in the concept of the part there occurs the concept of the whole that the part belongs to.1

It had always been maintained that ideas (or terms) were, or at least could be, parts of propositions, but before Bolzano it had never occurred to anyone to use this attribute to define the concept [idea]. One important consequence of this decision was that it drew attention to a number of elements of meaning (also ideas according to Bolzano’s definition) that had been widely overlooked by modern, if not by medieval, logicians, namely, those designated by words such as ‘and’, ‘not’, ‘the’, ‘which’, and the like, the so-called syncategoremata.


5. The Nature of Ideas


Looking upon ideas as parts of propositions also focused attention on the role ideas play within propositions. In the traditional way of looking at things, because ideas came first, most attention had been paid to the relation between an idea and its object(s), and numerous philosophers had advanced bold speculations on the nature of this relation. Often, it was conceived in terms of resemblance, the idea (or mental copy) being seen as the image of its object (the original), much like a photograph archived in the mind. Here Locke:

[M]ethinks the Understanding is not much unlike a Closet wholly shut from light, with only some little openings left, to let in external visible Resemblances, or Ideas of things without: would the Pictures coming into a dark Room but stay there, and lie so orderly as to be found upon occasion, it would very much resemble the Understanding of a Man, in reference to all Objects of sight, and the Ideas of them.2

How such pictures were supposed to function in judgments, or how they were supposed to fit together to create something that could be true or false, remained a mystery, concerning which little if anything of substance was said.

Consider, for example, a simple judgment like [All whales are mammals.]1 One way to understand this statement is to see it as a claim about classes, sets, or extensions. It might then simply be taken to say that the class of whales is contained in the class of mammals, or that the extension of the idea [whale] is a subset of the extension of the idea [mammal]. On this interpretation, the idea [whale] is here called upon to represent the class of whales. If the meaning of this term is an idea in Locke’s sense of the term, thus an image, then an image must somehow do this work. But how? Mere resemblance cannot explain this, for resemblance is symmetric: if the copy resembles the original, the original by the same token resembles the copy, as well as any other copies that may happen to exist (e.g., other people’s mental images of whales). Nor could it be simply a matter of cause and effect, since I can think of whales under the most varied of circumstances, most, perhaps even all of them not graced by the presence of such a creature. The idea [whale], moreover, is general, while images seem not to be, a discrepancy which gave rise to not a little perplexity among the adherents of picture theories of ideas.2

Bolzano does not seek to explain in general how it is that ideas have objects.3 Indeed, as he remarked in a notebook, he thinks it cannot be explained: “…The question: what makes a certain idea X an idea of a certain object […] cannot be answered.”4 He made a similar point in a paper read to the Bohemian Royal Society in 1843:

[Th]e concept in question is among those that can scarcely be analyzed into parts: it is either an entirely simple concept, or else consists of a couple of parts for which we possess no linguistic designation. “To be the object of an idea” or, what amounts to the same thing, “to be represented” is something so particular and at the same time so simple, that right at the start, I confess, I lost all hope of using a combination of two or more concepts to indicate what it is.1

To represent an object it is neither necessary nor sufficient for an idea to resemble it. Many logicians, by considering only certain ideas, had found the resemblance theory plausible enough despite its problems. Had they simply paid attention to the large variety of ideas (i.e., parts of propositions) there are, Bolzano remarked, they would have been immediately convinced of its wild implausibility:

[W]hoever compares being represented with a kind of depiction; whoever wants to speak as if the object were related to its idea in roughly the same way that a sensible object is related to its picture; whoever merely assumes that there is a certain similarity between idea and object, an agreement between their respective attributes; especially, however, whoever (like our Philosophers of Identity) speaks of the complete equality, indeed identity of the two; such a person, I say, has already embarked upon the most dangerous path, one which, should he continue to wander along it, will keep his back forever turned to clear and distinct thought. For tell me what kind of similarity obtains, or could obtain, between the idea something on the one hand, and its objects on the other, i.e., each and every thing there is? Show me a pair of things more dissimilar than the ideas attribute, spatial object, tool, concept, proposition, etc. and the objects that are, respectively, represented by these ideas.2

The resemblance theory is built upon the assumption that ideas are “that which [the] mind is applied about whilst thinking,”3 another view that Bolzano found profoundly mistaken. While he agrees that ideas are sometimes the object of our thought (namely, when we are thinking about ideas), he steadfastly denies that this is what occurs when we think about objects other than ideas. To think of, say, an individual dog is not to think about or perceive an idea of that dog. Rather, it is to have an idea that has that dog as its object. Even when I do have an idea before my mind, as the object of my thought, Bolzano maintains, this does not occur in the way Locke suggests. Rather, in order to have one idea as the object of my thought, I must have another idea, namely, an idea of the former idea. In any case, ideas are not images. To think so is a disastrous mistake. An idea is not a picture,

…not an object that we examine in place of another. Rather, it is what arises in our mind when we examine the object itself.1

One might still maintain that ideas had to resemble their objects, but this assumption would be entirely gratuitous, like a man who keeps his corkscrew in a drawer insisting that you need a desk to open a bottle of wine.2

In presenting his own account of the relation between ideas and their objects, Bolzano takes the time to refute two commonly held views. According to the first, the parts of an idea are ideas of the parts of its object. In his Logic, for instance, Kant had claimed that an intuition (a kind of idea) of a house must contain representations of doors and windows, etc.3 Bolzano quotes Abicht, a Kantian logician, as saying: “The concept of an object must allow us to distinguish as many parts of ideas in it as can be differentiated in the object of this concept.”4 It seems clear that this view was held in the main by those philosophers who thought of ideas as images of their objects, mental photographs, if you will. For Bolzano, who defined ideas as parts of propositions, this view was untenable. Consider, for example, ideas such as [a country without mountains] or [a book without illustrations]. These ideas contain the ideas [mountains] and [illustrations] as parts, yet clearly these are not ideas of parts of their objects. The same holds for ideas such as [the eye of the needle] or indeed, on Bolzano’s understanding, the idea of an idea, i.e., [part of a proposition which is not itself a proposition]. In these ideas, we find as parts ideas of a needle and a proposition, which once again are not ideas of parts of their objects. This is even more clear in the case of objectless ideas. The parts of the ideas [round square] or [greatest prime number], for example, cannot be ideas of parts of the objects of these ideas, for there are no such things.

According to the second thesis, “the idea of an object must contain ideas of all the attributes of the object as its parts.”1 This view was held, notably, by Arnaud and Nicole, the authors of the highly influential Port Royal Logic. These authors had defined the comprehension of an idea as follows:

The comprehension of an idea is the constituent parts which make up the idea, none of which can be removed without destroying the idea. For example, the idea of a triangle is made up of the idea of having three sides, the idea of having three angles, and the idea of having angles whose sum is equal to two right angles, and so on.2

In case there is any doubt about whether they held that every idea contains ideas of all the necessary attributes of its object(s), the authors provide the following example:

In a sentence expressing an affirmation the entire comprehension of the idea expressed by the predicate must be contained in the comprehension of the idea expressed by the subject. For example, when we say ‘A rectangle is a parallelogram,’ we mean that the whole idea of parallelogram is contained in the idea of rectangle. Were there any part of the idea of parallelogram which failed to be part of the idea of rectangle, then we could not affirm the idea of parallelogram of the idea of rectangle but would have to deny the one idea of the other. This principle of affirmation is the basis of all affirmative arguments.1

Bolzano rejects this highly implausible view as well. Were this the case, he remarks, many if not all ideas would have to contain infinitely many parts. The idea [[image: image]], for instance, would have to contain as parts each coefficient in the decimal expansion of this number (since these certainly reflect attributes of its object). Bolzano finds it doubtful that humans could grasp such ideas. A still more convincing counterexample, he thinks, may be found in the idea [equilateral triangle]. The objects standing under this idea all have the attribute of being equiangular as well as equilateral. But there is no reason to suppose that the idea [equiangular] is part of the idea [equilateral triangle]. For this latter idea is formed by appropriately connecting the ideas [triangle] and [equilateral]. And, if the proposed theory were true, the concept [equiangular] could not occur as part of either one of these ideas. For if it did, then it would have to occur as part of one or the other. But it cannot be part of the idea [triangle], since not all objects standing under that idea are equiangular. On the other hand, if [equiangular] were a part of the idea [equilateral], then the concept [equilateral quadrangle] would contain it, and thus apply only to equilateral, equiangular quadrilaterals. But again, not all equilateral quadrangles have equal angles.2

(a) Ideas and their Objects

Bolzano gives two different definitions of the extension of an idea. In the essay on mathematical method, he writes that the extension of an idea is simply the collection of objects the idea represents.3 In the Theory of Science, however, he writes:

By indicating the objects to which a certain idea applies, we indicate the range, extension, or sphere of this idea. By these expressions I understand that particular attribute of an idea by virtue of which it represents only those and no other objects.4

The formulation of the Theory of Science seems the more careful of the two, and it probably better reflects Bolzano’s considered opinion—the additional complexity it involves, we may conjecture, he thought well to omit in a summary of his logic intended for mathematicians.

Why does Bolzano consider the extension of an idea to be one of its attributes, rather than simply the set of objects it represents? The most important reason, we think, is that extensions serve in many cases to individuate ideas, so there must be some feature of the idea which distinguishes it from others in this respect. It would seem odd to say that the objects themselves were a part or attribute of the idea, however—for the objects may be actual, while the idea in itself never is, and hence it would seem that none of its parts or attributes can be either.

One peculiarity of Bolzano’s account should be noted here. Because he did not accept the notion of an empty collection, he could not say that ideas without objects, such as [round square], have (empty) extensions. Instead, he says that they have no extension at all.

In claiming that the extension of an idea was one of its attributes, Bolzano was again in disagreement with a number of modern philosophers, those who maintained that ideas in and of themselves bore no relation to objects. In the Treatise, for example, Hume had written:

To form an idea of an object, and to form an idea simply is the same thing; the reference of the idea to an object being an extraneous denomination, of which in itself it bears no mark or character.1

In a letter to Bolzano, Franz Exner reflected a similar view of the matter:

Let a be a simple singular idea in a subject. It is a determinate state of consciousness, aroused by a certain object. That this idea is applied by the subject to a certain object is completely accidental to the idea itself.

In my opinion children originally apply such states of consciousness to nothing at all; adults often apply them to the wrong objects and must afterwards correct themselves. However, they do this in any case (whether correctly or incorrectly applied) only by means of another idea that is present at the same time, which enters into combination with a. Supposing that in a certain soul merely the idea a were present, it would apply to no object at all. For this subject it would be an objectless idea ….2

For Exner, a subjective idea only gains an object once a thinking subject applies it to that object. Bolzano argued that this concession amounted to a reductio ad absurdum of such theories of ideas. For the best sense he could make of the locution ‘the idea A is applied to an object’ was to interpret it to mean that [A] occurred as the predicate in a judgment, the subject-idea of which, [X], represented the object in question, i.e., a judgment of the form:

[image: image]

But to form such a judgment, we must already have an idea [X] which represents the object—and it is precisely the possibility of such an idea that we are supposed to be explaining.1

(b) The Individuation of Ideas: Extension, Content, Mode of Combination

By looking upon ideas as parts of propositions, and especially by looking upon ideas in themselves as parts of propositions in themselves, Bolzano avoided these and related problems. By confining his attention to abstract objects, ideas in themselves, he removed the temptation to think of ideas as a natural kind that could simply be pointed out, as one might point out a fish or a fern, pending further investigation of their attributes. Instead, he had to specify exactly which attributes these abstract objects had, always seeking, as good method prescribes, to ascribe to them the bare minimum of properties and relations required to support the claims made about them.

In the case of ideas in themselves, he attacks this problem by looking at their logical function. What contribution, he asks, does this part of the proposition make to the whole? In the proposition [All whales are mammals], for instance, the term [whale] seems to have the function of referring to the class of whales, or of furnishing an extension. This is what the idea does, and this is also pretty much what the idea is. Thus the extension of this idea is, if not the only, at least one of its essential attributes.

The hesitation in the last sentence is due to the observation that different ideas may have the same extension. Thus the clearly different ideas [the man who was president of the USA after Nixon] and [the man who was president of the USA before Carter] represent the same man (Bolzano calls ideas that have the same extension interchangeable or equivalent,2 while today we would call them coextensive). Partly in order to account for such differences, Bolzano introduces the concept of the content of an idea. This he defines as “the sum of the parts of which a given idea consists.”1 The technical term ‘sum’, which Bolzano uses here, indicates among other things that the way the parts are combined (their Verbindungsart) is not determined by the content.2 This observation is important, since under his definition ideas may have the same content (since they have the same ultimate parts) and yet differ, as the following examples show:3

[learned son of an ignorant father], [ignorant son of a learned father]
[35], [53]

That the way the parts of an idea are combined is alone sufficient to distinguish ideas in certain cases is brought out with the help of a clever example4 of a pair of ideas that have the same content and extension but are nevertheless distinct, namely, [24] and [42].

What Bolzano says here seems to be correct as far as it goes, but there are a couple of important oversights, which become particularly apparent in the case of what we have been calling syncategorematic ideas, ideas such as [and], [or], [not], (recall that for Bolzano an idea is any part of a proposition which is not itself a proposition). Bolzano claims that the ideas [has] and [not] are both simple and objectless.5 Thus these ideas do not differ in extension (they have none), nor in content (again, they have none—for where there are no parts, there is no sum of parts either), nor in the arrangement of their parts (again because there are no parts). They differ, but Bolzano has no account of how they do.

One way we might distinguish the ideas [not] and [has] is by noting that they cannot fit into the same places in propositions—in a sentence, replacing ‘has’ by ‘not’, or vice versa, generally if not always results in nonsense.

Consider, for example:

Socrates has wisdom. / * Socrates not wisdom.

2, which is prime, is not even. / * 2, which is prime, is has even.

Husserl would later give the name of semantic categories to this feature of meanings, whereby they are supposed to divide into classes such that any member of a given class may be substituted for any other without loss of meaningfulness.1 We shall see later (pp. 304 ff.) that Bolzano had some inkling of this notion, even if it wasn’t distinctly discussed in his chapter on ideas.

But even semantic category is not enough to do what is required here. For suppose, as seems at least possible, that we have two syncategorematic ideas such as [or] and [and] which belong to the same semantic category and which are both simple. In this case, we would still have no way of distinguishing them on his account.2

(c) The Logic of Classes

Bolzano defines a number of relations between the extensions of ideas, thus providing the concepts for an elementary logic of classes.3 Ideas A, B, C, D, … are said to be compatible iff they have an object in common (otherwise incompatible). Thus, for example, the ideas [even number] and [prime number] are compatible since 2 is represented by both of them, while [cow] and [prime number] are incompatible. An idea B is said to include an idea A iff all the objects of A are also objects of B. If the inclusion is strict (B contains A but A does not contain B), A is said to be subordinate to B (example: [naked mole rat] is subordinate to [mammal]). When A includes B and B includes A, the two ideas are said to be equivalent or interchangeable (example: [third president of the United States of America] and [author of the Declaration of Independence]). If A and B are compatible, but neither includes the other, they are said to be overlapping (example: [regular polygon] and [triangle]). If an object is A if and only if it is not B, A and B are said to be contradictory (otherwise, incompatible ideas are called contrary) (examples: the ideas [something which is red] and [something which is not red] are contradictory, while [something which is red] and [something which is green] are contraries). We can depict Bolzano’s classification of these relations with the following diagram:
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Bolzano proves a fair number of theorems concerning these relations (WL, §105), but there is little noteworthy or original in this part of his treatment.1 In §108 of the Theory of Science and §5 of “On the Mathematical Method”, however, he does take a new step when he seeks to extend these relations to objectless ideas. Consider the ideas [regular solid with more than 20 faces] and [regular solid with 21 faces]. Bolzano remarks that many logicians would find it acceptable to say that the latter idea is subordinate to the former even though neither has any objects. In order to make sense of this usage, he suggests that we apply the following method, reminiscent of Bas van Fraassen’s method of supervaluations, to extend the concept of subordination to such ideas:

[W]e consider certain of their components i, j, … variable, and pay attention to the behaviour of the infinitely many new ideas that are produced when we replace i, j, … with different ideas, noting what occurs whenever one or the other of them becomes an objectual idea. …. We say that A is higher than B if on every occasion when a certain determination of the variable parts i, j, … for which A or B becomes an objectual idea, A represents all the objects of B as well as some others.1

In the case under consideration, we can vary the part [regular]. In every case where a substitution (e.g., [three-dimensional]) produces new ideas that have objects, we find that the latter is subordinate to the former. This technique is especially useful, Bolzano suggests, in dealing with objectless concepts in mathematics such as [[image: image]]. (For Bolzano, the expression ‘[image: image]’ designated an idea of a quantity that, multiplied by itself, yielded − 1, and there was no such quantity. He also, by the way, held the idea [zero] to be objectless on similar grounds). Thus, for example, he thinks we should consider equations (which he construes as expressions of the equivalence of ideas) such as

[image: image]

as being verified in this extended sense (i.e., since [[image: image]] is true whenever [a] and [b] are chosen so as to produce objectual ideas). It should be noted that the extended logical relations spoken of in such cases are relative to a choice of components that are to be varied in the ideas in question, a constant feature of his use of this technique of variation.

(d) Simple and Complex Ideas

A basic thesis of Bolzano’s ontology is that every complex whole is ultimately composed of simple parts, parts that themselves have no parts. So too in the realm of logical objects, in particular with respect to ideas. Though there are undoubtedly complex ideas, each is, he maintains, composed ultimately of simple ideas.2 Having no parts, simple ideas have no content strictly speaking, though using the word in an improper sense, one could say that the content of a simple idea is just the idea itself.1 Clearly, too, where there are no parts, there can be no particular way of arranging the parts. As extension appears to be the only remaining feature that would allow us to distinguish ideas, it seems to follow that there cannot be two distinct simple ideas (ideas in themselves, that is), with the same extension:

If […] one were to ask whether two simple ideas could be interchangeable, the answer would have to be no. For in order to distinguish two things one must be able to assert different things about them. But it seems at least that all assertions about an idea concern one of two things: either the objects it represents, or the idea itself; and with respect to the latter, whether it is simple or complex, and if complex, what parts it is composed of, etc. Now interchangeable ideas cannot be distinguished with respect to their objects, since they apply to the same ones. Thus it seems that one can only distinguish them either by declaring one of them to be simple and the other complex, or declaring them to be composed of different parts, or finally, declaring them to be composed of the same parts, but combined in different ways. But if both ideas are simple, we would be able to indicate no difference between them, and could hardly look upon them as being different.2

Simple ideas with objects, then, are individuated solely by their extensions.

(e) Objectless Ideas

Not all ideas have objects, however. Bolzano recognizes several kinds of these.3 First of all, there are ideas such as [round square], which would attribute incompatible properties to an object. He calls such ideas imaginary.1 Second, there are complex ideas which contain no internal contradiction, but rather lack objects for some other reason, for example, [female twentieth-century US President]. A third kind includes ideas that don’t even seem to be of a kind which could ever represent objects, ideas such as [has], [not], [and], corresponding to syncategorematic terms. Let us deal first with the first two kinds of ideas. In many cases, as the first two examples show, objectless ideas are complex, but have parts (e.g., [square], [president]) that do have objects. Perhaps, as Aristotle had suggested, only complex ideas could be objectless? Bolzano seems to disagree, as he claims that the third kind of ideas mentioned above does include some that are both simple and objectless, for example, the ideas [and] and [has].2 But these ideas, as mentioned above, do not seem to be the sort that can have or lack objects, so one might still wonder whether, on Bolzano’s view, among the sort of ideas that can properly be said to have or lack objects (denoting ideas, to adapt Russell’s terminology), any are both simple and objectless. To our knowledge, Bolzano never raised this question, though it does seem to follow from what was said above that there could be at most one simple, denoting, objectless idea.3

Bolzano’s distinction between objectual and non–objectual ideas caught the attention of Alain de Libera, a French specialist of medieval philosophy. In L’art des généralités, he finds affinities between Bolzano and Avicenna. We leave for another occasion the analysis of this fascinating discussion and quote just the concluding lines.

[Avicenna’s] distinction between two kinds of ma‘nā-s, “existing in the soul”—those which “refer to something exterior” and those which “do not refer to something exterior”—is a rather good equivalent of the distinction between “objectual” and non “objectual” concepts and, evidently, its function is to protect ontology from an inappropriate reduction of “objectless representations” to “representations of objects which do not exist”. […] Avicenna’s thesis is that a nature can be authentically aimed at, or, if you prefer, that there is an objectual concept of a nature only if, as regards existence, this nature is abstract in sense /Ab1/ [i.e., if it is taken without the condition that some other thing is with it]. Abstraction with respect to existence (in the sense of /Ab1/) is the most important, though the least known, part of Avicenna’s legacy to scholasticism. […] The second part, in agreement with the preceding, consists in showing the referential character of concepts. An “objectual” concept is a concept that refers to something […] This is why Avicenna’s true interlocutors are neither Lychetus nor François Antoine of Brindisi. Even if it involves leaping over centuries, we prefer others—such as Bolzano.1

(f) Intuitions and Concepts

This is a good place to raise another important question: can a simple idea be at the same time a singular idea, that is, an idea with just one object? The weight of logical tradition said no: simple ideas were all claimed to be general ideas, ideas which had (or at least could have) more than one object. What basis was there for this claim? One popular view was that simple ideas were all (ideas of) characteristics or properties of objects, such as [red] or [cold].2 Support for this view often came from the assumption that ideas were mental states that could be repeatedly provoked by the action of external objects. I see red today, I can see red tomorrow, and the day after; so too with pain, sounds, or the smell of sauerkraut. If now I identify the experience with the idea (to have the idea [red] is just to see red), and in addition I am somewhat ham-handed with the concept of identity (so that the experience of seeing red I had yesterday and the one I had today are said to be the same idea), then, obviously (!), all ideas are general. So, at least, went one line of thought on the question.

The assumption that all simple ideas are ideas of characteristics was also the basis of the claim that the content and the extension of ideas vary inversely: the more an idea contains, the less it represents. This happens because adding more characteristics to an idea strengthens the condition it expresses, thus making it harder to meet. For example, the idea [white, round, cold] applies to fewer objects than the idea [round, cold], which in turn applies to fewer objects than [cold]. To represent a single object, therefore, highly complex ideas would be required, perhaps even, as Leibniz had suggested, infinitely complex ideas. A simple idea, it seemed, could never do this.

It is clear that arguments such as those just sketched have no force whatsoever concerning Bolzano’s ideas in themselves, which are neither mental events, repeatable, nor provoked by sauerkraut. With his richer conception of the structure of ideas, Bolzano also saw the contention that all parts of ideas are (ideas of) characteristics for what it was: an arbitrary supposition maintained only by force of habit. Insofar as the claim that all simple ideas must be general ideas depended upon the view that ideas are mere sums of characteristics, it had no real support. The claim that the content and extension of ideas vary inversely is decisively refuted with a counterexample: [a man who speaks French or German], for instance, has a greater content and a greater extension than the idea [a man who speaks French].1 Thus the claim that singular reference could only be accomplished through (possibly infinite) complexity was seen in its turn to lack support.

It seems clear that no good reason had been given to deny that there are simple ideas in themselves with exactly one object. Borrowing terminology from Kant and his followers, Bolzano suggests that we call such ideas intuitions.2Concepts, in turn, are defined as ideas in themselves that are not intuitions and contain no intuitions as parts, while mixed ideas contain both concepts and intuitions.

The above arguments might succeed in opening a space for simple, singular ideas as an abstract possibility, but Bolzano was not content to leave the matter there. Instead, he argued quite persuasively that in the realm of subjective ideas there are those that are both simple and singular and that, moreover, the existence of such ideas was an unrecognized presupposition of most modern theories of perception. And since he maintained that for every subjective idea there is a corresponding objective one,3 proving the existence of subjective intuitions would also establish the existence of objective ones.

Perception, following the accounts most popular at the time, was supposed to work more or less as follows: objects outside the mind somehow affect it, causing a variety of mental states (called sensations, or sometimes ideas). Thus we might see various shapes and colours, smell a certain odour, hear various sounds, perhaps end by feeling pain when a moose is nearby. The mere presence of these sensations in the mind is not enough to assure us of the existence of an external object, however, as the phenomena of imagination, dreams, and hallucinations indicate. This, it was alleged, shows us that the moose is not directly present to consciousness. Rather, the mind must judge the occurrence of certain sensations to be caused by something external to itself.

Not questioning the general approach of such theories, Bolzano undertook a detailed investigation of the judgments they claimed to be involved in perception. At least some of these judgments assert that a certain sensation was caused by some extra-mental object. The topic of such a judgment is a single sensation, for instance, a pain I happen to feel at a certain moment, and what is claimed of it is that it was caused by something outside the mind. On a straightforward subject–predicate analysis—and this was the standard approach—the subject-idea of this judgment must represent the sensation. Note that we say represent here: we should not, Bolzano claims, think that the sensation is itself an idea. For it is by no means clear how a sensation like a pain could be part of a judgment, nor how it could represent anything, even if we were confining ourselves to subjective ideas. To say that a pain could be an objective idea would be still more implausible. A pain may be the topic of a judgment, but it is not an element of the judgment; it is the object of an idea, but is not itself an idea: “The sensation itself is one thing, the idea of the sensation quite another ….”1

It would be difficult to exaggerate the importance of this observation, or the difficulty that Bolzano’s contemporaries had in grasping it and its implications. For habitually this “semantic” layer was entirely absent from philosophical theories of meaning—ideas, the meanings of words, were thought, for example, to be at the same time sensations, or the fainter traces left behind by sensations, and parts of judgments. Yet there was no coherent account of how anything could fulfil both of these roles, how an assemblage of sensations and the like might have a truth value, and so on.2

Now what is the nature of the subject-idea in such basic judgments of perception? It cannot, Bolzano observes, be a general idea like [pain], since the judgment does not treat of all pains, or of pain in general, but rather only of a single one, namely, this pain, the one I feel right now. In a letter to Exner, Bolzano explains:

I admit that many ideas that are produced in us on the occasion of the activity of an outer object on us have such generality, by means of which they represent not one but several objects. Of this kind are such ideas as “something”, “red”, “pleasant smelling”, “pain”, etc. But how can this be used to prove that all the ideas that appear in us on such occasions have this property? How could you show that alongside such ideas no others are produced that are not simply applied by us to a single object but rather only represent a single object? Were there no ideas of this last kind, true singular ideas, how could it come about that we nevertheless speak of a single outer object that acts upon us? How could we come to form the judgment: “this (this determinate feeling I have)is a pain”? 1

Having established that basic judgments of perception involve singular subject ideas, Bolzano proceeds to argue that at least some of these ideas must be simple as well.

The first argument he offers is based upon a conjecture concerning the origin of such ideas. Bolzano claims that the idea designated by ‘this’ is the “next and immediate effect” of our attending to a change (i.e., the sensation) which takes place in the mind. The sensation, that is, is at the same time the object of the subjective idea and the cause responsible for its presence in the mind. Because it is the immediate effect of the change occurring in us, it must, Bolzano argues, be simple—and so too, consequently, must be the corresponding idea in itself. The intimacy of the connection between idea and object which occurs only in such cases is also thought to explain how it is possible for a simple act of the mind to refer to a single object.

As soon as we direct our attention upon the change that is caused in our mind by an external body, e.g., a rose that is brought before our senses, the next and immediate result of this attention is that the idea of this change arises in us. Now, this idea has an object, namely the change that takes place in our mind at that very moment, and nothing else. Thus, it has only one object and we can say that it is a singular idea. On this occasion other ideas, some of them no longer simple, are also produced by the continued activity of our mind; similarly, complete judgments are made, especially about the change itself that has just taken place. We say, for instance, “this (what I just see) is the sensation or idea ‘red”’; “this (what I just smell) is a pleasant fragrance”; “this (what I just feel upon touching a thorn with the tips of my fingers) is a painful sensation”, etc. It is true that in these judgments the ideas “red”, “pleasant fragrance”, “pain”, etc., have several objects. However, the ideas which occur in subject position and which we designate by the word this are certainly genuine singular ideas. For, by “this” we mean nothing but this individual change which takes place in us, and not a change that takes place elsewhere, no matter how similar it is to ours. Moreover, it is no less certain that all these ideas are also simple. For, if they were composed of parts, they would not be the next and immediate effect that results from the observation of the change that just now takes place in our mind; rather, several simple ideas, namely the parts of this complex idea, would have been generated earlier and more immediately.1

This argument can be questioned on many counts: it relies on the unsupported speculation that the intuition is the immediate effect of the mental event, and it assumes that it makes sense to speak of an immediate effect of the mental event. It seems clear, as Rolf George has pointed out in an article on Bolzano’s intuitions, that the immediacy in question cannot be just a matter of temporal succession, since Bolzano maintains that in general many things happen in the mind at any given moment.2 It is all the more unlikely that Bolzano meant “immediately following in time” here, given that he maintains that effects are simultaneous with their causes and knew full well that in a continuum (as he supposed time to be), it makes no sense to speak of the next moment after a given one. But it is far from clear that he has a right to speak of another kind of immediacy in this connection.

Bolzano, however, provides a much better, and far more interesting, argument for the existence of subjective intuitions based on purely semantic considerations. Recall that the subject-idea of a basic judgment of perception is a singular term, having as its only object a single sensation, for instance, a pain I feel at some particular time. As a first approximation, we can try to express the subject-idea in the above judgment as ‘this pain’. Bolzano now asks: what role does the idea [pain] play here? In §59 of the Theory of Science, he proposes a surprising analysis:

A specially important kind of idea is that which we usually express in the form “this (or that)A”. I believe that this expression is taken in two different senses. In one, which I call the more exact sense, “this A” means roughly the same as “this, which is an A”. Here, the idea which is designated by the word“this” does not refer to any object other than the one that is represented by the complete idea “this A”, even if it is taken all by itself. The addition “which is an A” expresses an attribute which already belongs to the object associated with “this”, and is employed merely for the sake of greater clarity. In this sense we take an expression such as “This fragrance (which I just perceive) is sweet.” By the word “this” here, we mean the particular perception we have at this moment. That it is a fragrance is an attribute which already belongs to the object represented by “this”. Thus it is not the constituent “A” or “which is an A” which restricts our idea to the particular object that it has.1

He claims, in other words, that the idea doing all the work here in singling out the object (the particular sensation of pain) is the one which we try, however ineptly, to express by means of the simple demonstrative ‘this’. The concept [pain], because it has more than one object, cannot represent just this one sensation, so the idea designated by ‘this’ must already do so (unless one adopts the implausible assumption that the idea [this] represents several objects, only one of which is a pain). But if this is the case, the concept [pain] is dispensable, (or, using Bolzano’s terminology, redundant): everything needed to represent the sensation must already be present in the idea designated by ‘this’. The same holds, Bolzano maintains, for any similar additions to the idea [this]:

[A]s certain as it is that ideas of the form “This, which now occurs in me” are singular ideas, just so is it certain that among these there are at least some which are completely simple. For if we suppress the thought of any additions like “which occurs in me just now”, “which I just now see, hear, or feel”, “which I am now pointing at with my finger”, etc., the bare idea designated by the word “this” is certainly a completely simple idea. But the object that it represents remains throughout the same single one, whether we think the additions or not. For, if we consider them more closely, all these additions express no more than certain attributes which that single object which we just now represent possesses precisely because it is this one and no other; indeed, our idea does not become restricted to that single object only by means of these additions, but rather becomes redundant through them.1

That is, the circumstances that it is I who am experiencing this pain, and that I am experiencing it now, follow from the circumstance that it is this and not something else.2

It might be thought that this last idea, despite the simplicity of the expression ‘this’, must nevertheless be complex. Perhaps it means something like: the sensation which I am presently experiencing? But then one is confronted with accounting for the ideas designated by the indexicals ‘I’ and ‘presently’. Given Bolzano’s analysis of the idea [I] as [that something which is conscious of certain ideas],3 we can see that the proposed description would lead us right back to [this] again. For in order to represent myself, I would have somehow to single out the ideas I am conscious of—and how to do this without referring to this or that idea?4 [Presently], for its part, is not specific enough in any case, for Bolzano would not accept that the mind can only experience one thing at a time. We would then have to say which of the present experiences is this one—and again, it seems that we will not be able to do so without using indexicals, and thus running up against [this] once more—not to mention the fact that it seems impossible to fix a reference to a particular time without the help of intuitions. We will find the same thing happening no matter what description we attempt to substitute for ‘this’.1 But when every attempt to define an idea turns out to be circular, we have good reason to believe it to be simple, as Bolzano claims elsewhere.2 On the linguistic level, there is a demonstrative element here that cannot be eliminated, and its presence points to the existence of simple ideas with exactly one object, intuitions. Bolzano thus seems to have discovered something quite like Perry’s “essential indexicals” through his semantic analysis of judgments of perception. For it seems clear that any expression of such judgments will contain ineliminable demonstratives, indexicals, or like entities.3

Sensations, we have seen, can be the objects of intuitions. So too other mental occurrences such as ideas, judgments, and the like. But this is all, at least as far as humanly graspable intuitions are concerned.4 On Bolzano’s view, our immediate acquaintance with particulars is thus limited to the contents of our own minds. Since the objects of human intuitions are actual events that occur only once, there can be no second human intuition with the same object. Intuitions are as a consequence unrepeatable and a fortiori not communicable. Intuitions are the only such elements in our ideas, however; all other simple or primitive ideas are both repeatable and communicable. This does not exclude the possibility of mixed incommunicable ideas however, those which incorporate intuitions along with publicly graspable concepts as parts. Among the most important ideas of this sort, Bolzano thinks, are those corresponding to proper names and some uses of natural kind terms like ‘gold’.1 Representations of self will, as noted above, also be of this kind.2

(g) Representing Individuals

Bolzano’s intuitions also allowed him to deal in a novel way with a problem that stubbornly resists solution in many theories of representation, the problem of explaining how it is possible to represent particular, contingently existing things. In order to indicate the general features of the problem we will sketch accounts due to Leibniz, Brentano, and Meinong before turning to Bolzano’s solution and the role intuitions play in it.

According to Leibniz’s essay on knowledge, truth, and ideas, the ultimate structure of an idea is that of a sum of simple (ideas of) characteristics.3 These characteristics, further, are supposed to be compatible in any finite combination, a view which entails that each finite idea may represent an infinite number of individuals. It follows from this that no finite idea can be known to have only a single contingently existing object—even if it so happens that only one individual in the universe has this combination of characteristics, we are never in a position to know this. Since only finite ideas can be distinctly grasped, it follows that we can have no distinct ideas of individuals at all. Moreover, in Leibniz’s way of thinking, every finite idea will represent infinitely many possible objects. In this sense, for the many philosophers who shared Leibniz’s basic presuppositions but thought us incapable of thinking infinitely complex ideas, it follows that there can be no ideas of individuals at all. Our encounters with the things of this world would on such accounts take place through a fog of generality. For Leibniz, the thesis is rather an epistemological one: because of the infinite complexity of our ideas of individuals, we can never attain clarity with respect to them, i.e., can never be sure of reidentifying an individual we have once perceived.

You see, paradoxical as it may seem, it is impossible for us to know individuals or to find any way of precisely determining the individuality of any thing except by keeping hold of the thing itself. For any set of circumstances could recur, with tiny differences which we would not take in; and place and time, far from being determinants by themselves, must themselves be determined by the things they contain. The most important point in this is that individuality involves infinity, and only someone who is capable of grasping the infinite could know the principle of individuation of a given thing.1

Various means have been tried to deal with this problem. Kant, for example, postulated a different species of idea (or representation), his intuitions, once he had convinced himself that concepts alone (Leibniz’s representations) could not represent individuals.2 Brentano, for his part, suggested that while we could not have ideas of individuals as such, we could nevertheless form what he calls an indirect idea of an individual, that is, an idea of an idea of an individual. This, he suggests, we can do as follows. Beginning with a general idea, we see that further determinations can be added to render it more specific. Thus, for example, beginning with [primate], we might add the determination [bipedal]; to [bipedal primate] the determination [with articulate speech], and so on. We understand that this process can continue ad infinitum, and that as a consequence, we can never have a completely determinate idea. Despite this, we can form an idea of an idea which is completely determinate, that is, such that no further determination could be added to it, just as, for example, one can form an idea of a real number as a theoretical limit to a certain kind of quantitative determination. In this way we arrive at an idea of an idea of an individual.1 Note, however, that this approach falls short in two ways. First, the idea that we have is a recipe for producing an idea rather than an idea itself and, what is more, a recipe that is admittedly impossible to carry out. Second, the shadow of an idea thus procured would only be of some possible individual, and we would neither know whether it picked out an existing individual, nor, even if it did, would we ever be in a position to know which one.

Meinong, in his treatise On Possibility and Probability, proposed a slightly different solution that met the first of these difficulties.2 Admitting so-called “extra-constitutive” determinations like [being consistently and completely determined] as parts of ideas, he suggests that we can have an idea of an individual along the lines suggested by Brentano. In effect, we take any general idea and “fill it out” by adding to it the properties of being consistently and completely determined. Our idea is then not simply [primate], but rather [a completely determinate primate] or [a certain primate]. Note, however, that the second problem that dogged Brentano’s solution has not gone away. By virtue of representing a fully determinate primate, even an existing primate (for existence is also an extra-constitutive property), we will never be in a position to know which one we have thus represented. The problem which gave rise to Meinong’s speculations—how do I manage to represent this primate?—thus remains unsolved.

Nor will ideas of the circumstances of the act of representation help to resolve this difficulty. For if, as Brentano had maintained,3 ideas of time, space, and self are general in character, they cannot serve by themselves to fix a particular reference. And here Meinong’s trick of filling out is of no use—for filling out a self-representation, for example, can take place in an infinity of different ways, and so there is no way of knowing on this account that [a determinate primate in front of a determinate me] represents the primate in front of me, and indeed the probability that it does is infinitesimally small.

Bolzano’s solution to the problem respects the presuppositions of these philosophers. He agrees that even were it to be the case that there was only one existing individual with a certain (finite) combination of conceptually represented characteristics, we would never be in a position to know this.

It is indeed false that there are even as many as two real things that are completely equal to one another in all their (inner) attributes. One might hope that a number of these inner attributes, each of which can be comprehended by a pure concept, could be used to form a concept that fits only this and no other object; but even if we suppose that for each object there is a finite number of inner attributes which no other object has in just this combination, all of which can be represented by pure concepts, it is clear, nonetheless, that we can never know whether the attributes that we have combined in our concept are really of such a nature. From the fact that we do not know a second object that has all these properties it does not follow that no such object exists in some unexplored region of the universe.1

Because of this, not even concepts that by their form are singular (like those corresponding to definite descriptions involving only terms designating pure concepts) can be known to represent actually existing individuals.2

Intuitions, by contrast, do represent single objects and can be known to do so. Also, because the objects represented by intuitions have actual existence and thus causal connections with other real things, it is possible to form mixed ideas (i.e., ideas containing both concepts and intuitions as parts) which refer to individuals as the causes of certain intuitions we have had:

…if our intuitions are caused by the influence upon our senses of some external object, we may wish to indicate this object to others. If it is an enduring object, and if it recurs and is of sufficient importance, then a special sign is formed for it: a proper name. Thus, proper names always designate mixed ideas of the form “the object that is the cause of my once having had such and such intuitions.”3

He continues:

This holds not only of proper names designating external objects that influence our own senses, but also of proper names designating an object that has long since ceased to act upon our senses, e.g., Socrates. To the question what kinds of intuitions our idea contains in such a case, I would answer that, e.g., by “Socrates” we mean a philosopher, “who lived so and so many centuries ago in Greece and who was called Socrates”. If nowhere else, there are intuitions at least in the sounds of which the name “Socrates” is composed.1

Thus our representations of existing individuals (almost) always involve intuitions (God is an exception, since He can be represented by a pure concept, e.g., [unconditioned actuality]).

As it stands, Bolzano’s account is a mere sketch, and needs some work. To begin with, he maintained that the immediate causes of subjective human intuitions were always mental events, e.g., sensations. But clearly a sensation was not the object he had in mind in claiming the meaning of proper names such as ‘Socrates’ to be indicated more distinctly by descriptions of the form ‘the object that is the cause of my once having had such and such intuitions.’ In light of this, it seems reasonable to interpret his characterization of proper names either as adverting to the mediate cause of my forming certain intuitions (i.e., as the cause of my having certain sensations), or else as mistakenly speaking of intuitions rather than the objects (sensations) these represent.2 Even so, problems would remain. For Bolzano also held that every finite substance contributed causally to the formation of any given sensation. For a sensation is an actual entity, and of these he writes:

[T]he complete cause of the existence and the attributes of [a single fully determinate actual object] can only be the totality of all existing objects. For each of them has some influence upon it, no matter how small, so if that other thing did not exist, our object would be different.1

Thus he owes us an account of how one particular object is singled out as the referent of a proper name. He likely thought we had the ability to identify a sub-collection of the infinite multitude of substances as primarily responsible for our having certain sensations. Exactly how this is supposed to be accomplished, however, is not precisely indicated.2

A final point seems worth mentioning here. Because proper names designate ideas with intuitions among their parts, no two individuals will associate the same idea with a given proper name. Indeed, since intuitions are unrepeatable, a single individual will produce unequal ideas each time he understands a proper name. Thus the meaning of names, strictly speaking, is incommunicable and unrepeatable. While recognizing this consequence of his theory, Bolzano nonetheless maintains that we can still speak of communication in such cases, provided that we accept a weaker notion that only requires extensional equivalence:

[I]t is certainly well-founded to say that a single empirical truth grasped by one person can never be completely grasped by a second person, nor indeed by the same person at another time. Strictly speaking, it is no longer the same proposition that I put forward when I now say that Alexander was born roughly 2190 years ago (before this instant) as when I said this an hour ago. For the intuition of that which I presently feel or think that lies in the words “before this instant” is now different from that of an hour ago. Similarly for the propositions “Sirius is a fixed star,” inasmuch as the intuitions found in the idea “Sirius” are different for every man. But these differences will be seen not to matter here, and so can be disregarded. To say that we have communicated the truths contained in these propositions to the reader, it suffices that he form ideas that, if not composed of the same intuitions as ours, are nevertheless equivalent to them, i.e., that he thinks of the same object (the same subject), and attributes the same property (the same predicate) to it that we do. Thus in the first example it will be sufficient if our reader connects an idea with the word “Alexander” that in fact refers only to this Macedonian king, and learns that this man was born 2190 years before the year this was written. Thus understood, there can be no doubt that empirical truths can also be communicated through writing….1

Whether Bolzano provides an adequate account of the semantics of proper names may well be doubted (although it might provide an adequate account of singular reference in certain respects); that is not our concern here, nor, obviously, was it his main preoccupation. Let us simply point out that with his intuitions, and without violating the spirit of the traditional psychology of perception, he managed to provide at least a partial explanation of our ability to represent existing individuals, something which eluded a good many thinkers before and after him.

(h) Representing Natural Kinds

The problem of representing natural kinds is closely related to that of representing individuals, and causes similar sorts of difficulties for traditional theories of representation.2 Some of the most prominent examples of natural kinds are biological: here we have not only resemblance between members of one and the same species, but also the fact that species breed true (lions produce lions, crows produce crows, lilies produce lilies, and so on). Other examples are commonly occurring elements (e.g., silver, gold, iron) or compounds (e.g., water, oxygen, glucose).

It might be thought that we pick out natural kinds by means of qualitative descriptions, or complex ideas of observable properties. Such was, for example, the view of Locke.3 On this view, we would consider a sample of naturally occurring things, compare their observable properties, and perhaps form a complex idea consisting of ideas of some of the properties the individuals in our sample have in common. This idea, which Locke calls a nominal essence, then determines a species or sort, consisting of precisely those things that have these properties. According to Locke, the nominal essence of gold, for example, “is that complex Idea the word Gold stands for, let it be, for instance, a Body yellow, of a certain weight, malleable, fusible and fixed.”4 At the same time, Locke claims that natural species have what he calls a real essence, “that real Constitution of Substances, upon which depends this nominal essence.”1 The real essence of gold, for example, is “the constitution of the insensible parts of that Body, on which those qualities, and the other properties of Gold depend.”2 The real essence, Locke continues, is in most cases unknown to us and destined to remain so, so there can be no question of the real essence being reflected in the meaning of a word such as ‘gold’, nor in our thoughts about natural substances.3

Locke’s account is open to a number of objections, which can be illustrated through consideration of a couple of examples. Suppose, that a naturalist has collected a variety of insects, and subsequently sorted them into different groups based upon their observable characteristics. Let us also suppose that he has done the sorting in such a way that the individuals in each group do in fact all belong to the same biological species. Following Locke’s procedure, he then forms a nominal essence of one of these species, consisting of ideas of some of the observable properties of the insects in the sample.

From the point of view of capturing a natural kind (the species) with this idea, he may fail in several ways. First, his idea may be too broad, covering not only members of the natural species to which the insects in his sample belong, but others as well. This is a constant danger with insects, precisely because mimicry is so common among them. There are wasps that look like ants, flies that look like bees, beetles that look like bugs, different species of butterflies that look like each other, and so on. Putting together a simple list of observable characteristics can thus net several species quite easily.

Second, his idea may be too narrow. If, for instance, his sample consists entirely of adult insects, he may easily form an idea that does not fit the larval or nymphal forms, etc. Or perhaps he has a sample of aphids where all the insects are wingless females that reproduce parthenogenetically. If he uses these characteristics to form a nominal essence, he will exclude insects descended from these (and thus of the same natural species) which have wings and reproduce sexually.

Third, the idea may be incorrect, in that the idea he forms may even incorporate characteristics that do not belong to the objects in his sample. In this case, he forms a nominal essence that does not even cover his sample. This might be the case, e.g., if he miscounted the number of segments in the antennae, and used the incorrect number in forming the nominal essence for the species.

In all three cases of failure, the naturalist would not have an idea of the natural kind, i.e., the species to which the members of the sample belong, at all. Interestingly, it follows from this that he could not make incorrect judgments about that species—for in order to make an incorrect judgment about X, he needs an idea of X, and that is precisely what is lacking in these cases. In the first case described above, for example, if the naturalist judges that all the members of the (nominal) species have one of the characteristics enumerated in the nominal essence, his judgment is entirely correct and indeed analytic in Kant’s sense, even if some members of the biological species from which his sample was drawn lack that characteristic. In the second case, similarly, he would not be incorrect in thinking that all the members of the (nominal) species picked out by his idea are wingless females, since that judgment, too, would be analytic in Kant’s sense. Finally, in the third case, if he believes the insects in the species he is thinking about have, say, thirteen antennal segments, he is quite correct, even if the insects in his sample only have twelve.

There are further problems. Failure to form adequate nominal essences is to be expected, especially in the early stages of research. But if we lack an idea of the species in question, we are in no position to inquire about its real essence. And if two naturalists, working independently, have each collected samples of the same species of aphid, and formed inadequate nominal essences with different extensions, then they cannot even be said to disagree concerning the characteristics of the species their samples belong to, since neither is in fact talking about that species, according to Locke. Both may be perfectly correct in their assertions even where these are apparently incompatible, one saying, for instance, “Aphids have wings” and the other denying this. Locke’s account thus threatens to make scientific inquiry unintelligible.

Bolzano saw that his intuitions could be put to use in explaining how we manage to represent natural kinds.1 The main problem with Locke’s account is that there is no reference at all to the sample. Instead, once the naturalist has discerned a handful of characteristics of the members of the sample, it is simply disregarded, and the complex of characteristics becomes the sole focus, with the attendant problems we enumerated above. But this sample is his only link to the species. In Bolzano’s approach, by contrast, the sample continues to play a key role in representing the species. Even if we cannot pick it out in purely conceptual (descriptive) terms, we may nonetheless represent it as it were demonstratively, as [this species] or, more precisely, [the species to which these objects (or organisms, etc.) belong].

For Bolzano, as we saw above, the source of the “demonstrative” element in representation is intuitions, i.e., simple, singular ideas. Since these always represent mental states or events in Bolzano’s view, ideas of natural kinds must somehow be formed with the help of these. The key insight is that intuitions representing sensations caused by the objects in a sample can be parlayed into an idea that picks out the natural species to which the sample belongs. Such an idea might be, e.g., [the species to which the objects that caused these sensations belong] or, more simply, [the species to which the objects that caused this and that, etc., belong]. Writing of gold, for example, he says this:

[N]atural scientists are not at all averse to applying such names [sc., “gold”, “silver”, “oxygen”] to any substance in the universe so long as it has the same inner attributes that this substance has on Earth. However, we know only very few of the inner attributes of these substances other than through their influence upon further substances and finally upon our own senses and ourselves (i.e., our sensory and representative faculties). Thus we only know them through relations which they have to certain objects that are given through intuition alone. Consequently we tend to express these attributes in terms of relations and describe, e.g., gold as a body that causes the idea of a yellow colour in our organ of sight, thin layers of which transmit green light, that is 19 times heavier than water, etc.1

Of course, failure of reference (or representation) can still occur in such cases—for example, if the sample contains objects belonging to several rather than to a single species. But Bolzano’s account, unlike Locke’s, also accommodates the possibility of success. Moreover, it is possible, with the help of such mixed ideas, to represent indirectly a pure concept representing what Locke called the real essence of a natural species. Bolzano in fact thinks that natural kind terms are sometimes used to designate such pure concepts:

We can take the effects of gold upon our sight and upon other objects of intuition merely as signs of certain attributes of gold that can be determined through pure concepts. For instance, we can think of the words that “it looks yellow to us” as being nothing but an expression for a certain inner attribute of gold which is the reason why gold produces the idea “yellow” in an organ such as our eye, etc. If we understand matters in this way, then the intuitions which occur in the verbal expression of our concept of gold cannot belong to the content of this concept, but must belong merely to the means by which we designate those unknown inner attributes of gold that can only be determined through pure concepts, and of whose ideas the concept of gold is to be composed.1

In such cases, he observes:

…we can say that the concept designated by the word “gold” is a pure concept, but one that is not completely known to us, analogous to the value x in an equation we haven’t solved.2

Finally, Bolzano thought that natural kinds terms were often used ambiguously, sometimes designating pure concepts, sometimes mixed ideas, and that we sometimes switch from one meaning to another without noticing it.3 As an example, he points to the term ‘human’, which, he claims, may designate either the idea of a being with a rational mind and an organic body (a pure concept) or else the idea of a being of this sort that is found on Earth (a mixed concept, given the intuitions contained in the idea [Earth]). Bolzano recognized that such ideas could have different extensions (like many of his contemporaries, he was quite confident that other planets were inhabited by rational beings). It seems clear, too, they could give rise to different truth-values for modal as well as non-modal claims.

Though the similarities should not be exaggerated, Bolzano’s approach to ideas of natural kinds bears some resemblance to the influential account developed by Hilary Putnam.4 In particular, we think it fair to say that Bolzano recognized the indexical character of at least some natural kind terms.

(i) Conclusion

Despite its deficiencies, Bolzano’s account of ideas constitutes a significant and radical break with dominant currents of early modern philosophy. Ideas are no longer looked upon as stand-ins for things, and any visual associations of the terms Vorstellung and even Anschauung are flatly rejected. Instead, we find something very like a theory of reference at the heart of Bolzano’s account of ideas, the difference being that he speaks not of linguistic expressions but rather of what Frege would later call the senses of these expressions. For Bolzano, we know what an idea is when we know if it is simple or complex and, if complex, what its parts are and how they are combined. In the case of ideas with objects, we know what a simple idea is when we know its extension, and that’s all there is to say. It is instructive to compare this account with the way that semantics is usually treated today by logicians, where a formal language is interpreted precisely by assigning extensions to the basic non-logical vocabulary (i.e., the non-logical constants). Bolzano’s account is, in its essentials, the view of contemporary logic, and it would be difficult to overestimate the gulf separating him from previous logicians, or indeed from many later ones.


6. Contributions to the Analysis of Propositions


As noted above, Bolzano did not believe that he was in a position to provide a definitive account of the possible forms of propositions. He nevertheless had a good deal to say on the subject. A large portion of Volume Two of the Theory of Science is devoted to the analysis of propositions, and the interpretation of their verbal expressions. Among these are statements involving conditionals, disjunctions, negation, necessity, possibility, equality, identity, existence, universal quantification, etc.

His goal was to find more distinct expressions for a variety of kinds of propositions. A sentence would be a perfectly distinct expression of a given proposition in itself if each of its elements corresponded to a simple idea in the proposition, and the elements of the sentence were connected in the same way as the elements of the proposition. Expressions can fall short of such perfection in various ways: they may, for example, contain too few or too many elements, or forms of combination that are not found in the proposition in itself, or they may use a simple expression to designate something that is logically complex. Among such imperfect expressions, however, some will be more distinct than others, displaying more relevant detail, even though they may still fall short of perfect distinctness.

The goal of discovering perfectly distinct expressions of propositions might seem to require no further explanation: a proposition in itself is what it is, it has the components and structure that it does, and a sentence either expresses them distinctly or it does not. It seems to us, however, that such an explanation could not be completely satisfactory to Bolzano. For, to begin with, he thought that there was no interaction between propositions in themselves and our thought. There can, therefore, be no direct comparison between a proposition in itself and a linguistic expression. The best we seem to be able to do is compare thoughts and linguistic expressions among themselves, and, based upon such considerations, decide that some expressions are more distinct than others.

Even here, Bolzano does not always seem to aim at strict synonymy, i.e., identity of sense, but contents himself on many occasions with getting the truth conditions right. Speaking of his analysis of propositions of the form ‘Some A are B’, for instance, he writes:

It might be objected that it is unlikely that my explication and the linguistic expression which it explicates both indicate the same thought, since they are composed of entirely different words. I do not wish to quarrel about this matter; we only need to admit that the sense connected with the original formulation is equivalent to the sense of my explication, i.e., that whenever one of them is true the other is too.1

Though he does not discuss these matters as thoroughly as one might have wished, it would seem that one important constraint on the analysis of propositions is provided by the theory of inferences.2 Our inferential practice is guided by linguistic forms, and these may often lead us astray, producing correct results in some cases but incorrect ones in others. That is, while two sentences may have the same truth-conditions, one may be more likely than the other to lead us into mistaken inferences. In some books, for instance, it was said that ‘Some A’ designated the subject-idea of the proposition [Some A are B]. Accordingly, [Some men] would be the subject-idea of [Some men are virtuous.] At the same time, if we adopt Aristotle’s definition of truth (and Bolzano, like Tarski after him, thought that Aristotle’s definition was not half bad3 ), an affirmative sentence is true just in case it says that a certain object has a certain property, and the object has the property in question. But the idea [some men] would appear to represent, say, Hitler, Caligula, Stalin, and Pol Pot. The above interpretation would thus seem to commit us to saying that these men were virtuous. Bolzano’s proposal that we take [Some men are virtuous] to be more distinctly expressed by ‘The idea of a man who is virtuous has an object’ does not have this absurd consequence.1 Or consider the simple sentence ‘It is snowing.’ Bolzano, along with traditional logic, held that if a subject–predicate proposition [A is B] is true, then so too is the proposition [There is an A.] On a straightforward grammatical analysis, with this in mind, we might be tempted (as some philosophers were2 ) to infer that ‘it’ refers to an object. By contrast, the sentence ‘The idea of a snowfall in this place at the present moment has an object’, although admittedly clunky, will not tempt us to hunt for the elusive referent of ‘it’.3

(a) On the Form and Content of Propositions

Kant, as we mentioned at the beginning of this chapter, may be credited with stimulating a logic-revival among German-speaking philosophers, and his influence was impossible to miss in the German logics of Bolzano’s day. It was evident in the conception logicians formed of their subject as a purely formal science, and especially so in the adoption of Kant’s table of judgments as a definitive account of their possible forms.4 Logic, the followers of Kant repeated tirelessly, concerns itself only with the form of thought, disregarding any differences having to do with content.5 This focus on form was thought to explain both the great success of logic and its limitations:

That logic has been so successful in following the secure path of a science is an advantage that it owes entirely to its limitations. They entitle it, even obligate it, to abstract from all objects of cognition and their differences; hence in logic the understanding deals with nothing more than itself and its form.6

Because the form of thought is contributed by the mind, it was claimed, it can be known a priori, and constitutes necessary features of thought, which explains the apriority and necessity of logic. At the same time, there wasn’t much to logic, for the possible forms of thought were assumed to be readily embraceable in a survey, and not at all hard to grasp, accounting for the complete state of logic since the time of Aristotle.1

Bolzano was sceptical of the Kantian claims about logical form from the start, and his survey of the literature only confirmed his doubts. If form were so well-understood, and the distinction between form and content (or matter) so important, it must be possible to give a precise general definition of form. Yet those offered by Kant and his followers were far from adequate. And the arguments offered in support of the definitiveness of Kant’s table were far from convincing.2

Attempting to introduce some order into his discussion of these matters, Bolzano begins in §81 of the Wissenschaftslehre by distinguishing several senses of the terms ‘form’ and ‘matter’. In many cases, he remarks, ‘form’ refers to the way the parts of a complex whole are combined. Thus, for example, a pile of building materials would differ from a house constructed with them in respect of form.

In this sense, the ideas:

[A learned son of an ignorant father] / [An ignorant son of a learned father]

as well as the propositions:

[Some politicians are not men] / [Some men are not politicians]

although containing the same constituents, would differ in the arrangement of these constituents, and thus in terms of form.

If logic is sometimes called a purely formal science, it had better not be in this sense, Bolzano claims, for, to consider but one example, the concepts [not] and [some], as they occur in the two propositions above, would then fall outside the scope of logic, which is surely not what the Kantians intended.3

In a second sense, Bolzano claims, ‘form’ is taken to be equivalent to ‘kind’ or ‘species’.1 In a way, logic can be said to be a formal science in this sense, since, generally speaking, it formulates theorems not about individual propositions, ideas, inferences, etc., but rather about entire classes of them:

It is the task of logic to give rules which apply simultaneously to several truths or, what amounts to the same, to a whole collection of truths. For this reason, the theorems (though perhaps not the examples) of logic never concern a particular, fully determinate proposition, i.e., a proposition in which subject, copula and predicate are all given. Rather, theorems concern a whole collection of propositions at once, i.e., propositions some of whose parts are determined, while the remainder is undetermined. Thus the proposition “Some people have white skin” occurs in logic at best as an example, and not as the subject of a theorem, while a collection of propositions, such as that determined by the expression “Some A are B” may well be the subject of a theorem. If these collections are to be called general forms of propositions, then it is permissible to say that logic is concerned with forms rather than with individual propositions.2

Logicians often deal with forms by means of linguistic expressions. Thus beginning with a sentence such as ‘Some men are wise’, we can replace ‘men’ and ‘wise’ with letters to produce the expression

Some A are B

—a linguistic form which, along with a stipulation concerning which substitutions for A and B are permissible, determines a class of sentences including

Some dogs are vicious, Some numbers are perfect, etc.

To the extent that the structure of these linguistic objects reflects that of the propositions they express, one can also say that the form ‘Some A are B’ determines not only a class of sentences, but also a class of propositions. This observation motivates a third sense of ‘form’, according to which ‘form’ refers to a linguistic expression that determines a kind of propositions (or ideas, arguments, etc.):

When I speak of the ideas, propositions and arguments that stand under a certain form, then I mean by ‘form’ a certain concatenation of words or signs in general, which can represent a certain kind of idea, proposition, or argument. Thus, if the letter A represents any subject idea, and the letter b any attribute-idea, then the expression ‘A has b’ is the general form of any proposition whatever, since all propositions can be represented by this concatenation of signs.1

Note that since we can always choose to consider a different selection of constituents variable, it makes no sense in general to speak of a unique form of, say, a proposition or an argument. Moreover, form has a pragmatic aspect: what counts as form depends upon what general features we happen to be interested in:

In my opinion, what belongs to the form of a logical object are those of its attributes which determine the kind of object the logician intends to consider it to be.2

Consider, for example, the proposition:

[Aristotle is wise and Achilles is vain.]

By considering various parts of this proposition variable, we could arrive at a number of different forms, among them:




	X is wise and Achilles is vain.
	Aristotle is wise * Achilles is vain.



	X is P and Achilles is vain.
	X is P * Y is Q.



	X is P and Y is vain.
	A and B.



	X is P and Y is Q.
	A * B.







where X, Y mark places for singular ideas, P, Q for general ideas, A, B for propositions and * for a binary propositional connector.

In more complex propositions, one might distinguish hundreds or even thousands of forms. Since there is no upper bound on the complexity of propositions, it seems clear that the number of propositional forms is infinite.3 Not only are these forms not in us in the way the Kantians had supposed, there will also be a great many that can never be in us on account of their complexity and the limitations of our cognitive abilities. We do not impose these forms upon the objects of our thought—we take this to be one of the central thrusts of Bolzano’s claim that propositions and ideas in themselves are prior to thought—it would be more accurate to say that they impose themselves on us.

(b) The Subject–Predicate Form

Although every proposition belongs to several forms, Bolzano argues in §127 of the Theory of Science that there is one form that all of them belong to, namely, the subject–predicate form ‘A has b’. In the case of a true proposition, [A], the subject-idea, will represent one or more objects, and [b], the predicate-idea, one or more attributes; false propositions may or may not have objectual subject- or predicate-ideas.1 He states that the copula should not be expressed by the verb ‘to be’, since this may misleadingly suggest that the subject exists (for ‘to be’ is certainly used on some occasions to express existence, as in: I think, therefore I am.) The concept of predication is clearly different from the concept of existence, and if we keep the verb ‘to be’ for the latter, we should find another for the former.

Bolzano suggests ‘to have’ as a better choice, where the verb is meant to express the possession of an attribute.2 Instead of ‘Socrates is mortal’, for example, he prefers ‘Socrates has mortality.’ He defends the view that the concept of having is the copula in all propositions, and expends more than a little ingenuity in arguing that neither negation nor time determinations (e.g., as marked by tense) nor modifiers such as ‘possibly’, ‘probably’, ‘certainly’ (as in ‘Sam is probably going to be late’) should be interpreted as belonging to the copula.

Elsewhere, Bolzano concedes that he does not have a fully convincing argument for his claim:

The only way B. knows to prove it is through an incomplete induction, …attempting to show that any sentence that occurs to him which appears to have a different form can be reduced to an expression of the form: A has b…. We cannot say whether readers will be completely satisfied with these reductions; the only thing that is certain is that even in their entirety they cannot be looked upon as a complete proof.1

It was a commonplace of early analytic philosophy that the subject–predicate form was the bane of traditional logic and philosophy, and that only with the advent of modern symbolic logic did it become possible to arrive at an adequate philosophical grammar. Bolzano’s work on the analysis of propositions casts some doubt on such claims. It is sometimes said, for instance, that a subject–predicate logic can at best capture the argument forms and inferences of monadic first-order predicate logic. We will see that this is not so with Bolzano’s subject–predicate form—for, in addition to the basic subject–predicate form, much depends upon the view taken of the possible sorts of subjects and predicates.2 At the same time, we shall also have occasion to observe various drawbacks of Bolzano’s position, notably, the contortions involved in paraphrasing some sentences into the prescribed form, contortions which, among other things, appear to open the door to some well-known antinomies.3

(c) Truth

Having convinced himself that all propositions belong to the form ‘S has p’, Bolzano thought he was in a position to give a fairly straightforward definition of truth. He begins by distinguishing a number of senses of the words ‘true’ and ‘truth’, namely:



1. Truth as an attribute of propositions in themselves, “by virtue of which they state something to be as it is.”

2. Truth as a proposition in itself possessing this attribute.

3. Truth as a judgment whose matter is a truth in sense no. 2

4. Truth as a collection of truths in either of the senses no. 2 or 3.

5. ‘True’ taken to be roughly synonymous with ‘genuine’—as in “a true work of art.”



Sense no. 1 is taken to be primary, nos. 2–4 derivative, and no. 5 improper; accordingly, he fixes his attention on the first one.1

The rough characterization we find in no. 1 is refined a few pages later in §28: A proposition [S has p] is true, we read there, if and only if p belongs to S. Since to say that p belongs to S is just to say that S has p, however, we end up with the following:

The proposition [S has p] has truth iff S has p.

For example:

[31 has primality] has truth iff 31 has primality.

When the subject-idea is general, things become more complicated. Consider, for example, the proposition:

[Man has mortality.]

On Bolzano’s understanding, the subject-idea [man] is taken here in its full extension, but distributively, i.e., the sentence ‘Man has mortality’ is taken to express the same proposition as ‘Each man has mortality.’ One consequence of this is that the propositional forms ‘X has y’ and ‘X has non-y’ do not represent contradictories, even if we require the subject-idea to be objectual, for both may be false. “This happens when we replace X with an idea which applies to several objects, and by y an attribute-idea which holds of some, but not of all.”2

Predicate ideas, too, are often general in Bolzano’s opinion. But when this occurs, they are not taken in their full extension:

For when, for example, we set out the judgement “Caius has intelligence” we do not wish to say that Caius has every kind of intelligence there is, for example, a well-developed, as well as a crude, a human, and an angelic, intelligence, etc. Thus an idea which occurs as the predicative part of a proposition is in no way taken in its full extension; rather we must say that the proposition leaves entirely undetermined which of the many attributes that stand under the predicative part (in case there are more than one) belong to the one object, or to the several objects, that stand under the idea A.1

Thus a proposition [A has b] is equivalent to the following:

[E]very object standing under A has one of the attributes that stand under b; and if there are several of the latter, it remains undetermined which of them belongs to each A.2

Finally, since Bolzano took universal claims to have existential import, we have the following: [S has p] is true iff:



1. There is an object that stands under the idea [S]; and

2. Every object that stands under the idea [S] has an attribute that stands under the idea [p].



Bolzano assumes that any proposition that is not true is false. It follows that propositions with objectless subject-ideas, as well as those with objectless predicate-ideas, are false.

As proper method requires, Bolzano tries to show that the concept of truth is objectual, i.e., that there is at least one proposition with this property. His argument, which is adapted from one he found in Aristotle and Sextus Empiricus, runs as follows:

That no proposition has truth disproves itself because it is itself a proposition and we should have to call it false in order to call it true. For, if all propositions were false, then this proposition itself, namely, that all propositions are false, would be false. Thus, not all propositions are false, but there are also true propositions. There are truths, at least one.1

Afterwards, he argues by induction that there are infinitely many truths. The induction step runs as follows. Suppose that there are n truths:

[image: image]

Now consider the proposition:

[Apart from [A1], …, [An], no other proposition is true.]

This proposition differs from each of [A1], …, [An]. And, as before, it would have to be false if it were true; hence it is false, and consequently its negation (which also differs from each of [A1], …, [An]) is true. Thus, whenever there are n truths, there are n + 1 of them.2

We note that these proofs make essential use of both self-reference and a truth-predicate, a combination that is well-known to be highly combustible.

(d) Temporal Determinations

A further complication arises in the case of propositions about actual objects, which in his opinion can change, i.e., have different attributes at different times.3 The basic example is that of a substance and its attributes, a substance being eternal, at least some of its attributes changeable:

It seems to me to follow from the mere concept of a substance that they can neither come to be nor cease to be. Substances that exist at one time must exist at all times. Only their attributes, the adherences, can come to be or cease to be; whenever there is an alteration, they, the substances themselves, are that which we must represent as the object that undergoes the alteration, and which consequently does not come to be but rather already existed, although it became something else [ein Anderes].1

Grammatical evidence, namely, the feature of tense, suggests that temporal determinations belong with the verb, and thus ultimately with the copula. Bolzano is not convinced, however, holding that here, as elsewhere, grammar is misleading. In support of his position, he notes that we must choose a tense for a verb even when stating a proposition about objects that are not in time. For example, we employ the present tense in saying that two is prime, but this is not taken to invite questions such as: “Was it prime last week?”

This shows that we must not conclude that since language connects the concept of having with time determinations, there is an essential connection between them.2

Among the various options available to him, Bolzano settles on that of attaching the temporal determinations to the subject-idea.

[T]hese determinations belong essentially to the subject-idea of a proposition. A proposition of the form: “The object A–has at time t–the attribute b”, if its parts are to be distinctly indicated, must be expressed in the following way: “The object A at time t–has–(the attribute) b.” For it does not happen at time t that the attribute b is ascribed to the object A; but the object A, inasmuch as it is thought to exist at time t (hence to have this determination) is claimed to have attribute b.3

This decision allows him to maintain several theses: first, that the law of non-contradiction does not require a temporal qualification, i.e., he can maintain simply that no object has contradictory attributes, rather than saying that no object has contradictory attributes at the same time4 —this based on the further claim that when t and [image: image] are different times, A(at t) and [image: image] are different objects;1 second, that one and the same substance can have incompatible attributes (namely, at different times); and finally that the truth or falsity of propositions does not change.2

(e) Relations

One might wonder how a logic built around the subject–predicate form could accommodate relations. Reasonably well, as it turns out. A relational statement does in Bolzano’s opinion predicate a property of an object, but the object in question is complex, namely, a whole or collection [Inbegriff] with several parts:

It is easy to see that every object will have its own attributes. A whole that has several objects A, B, C, D, … as parts is, as such, a special object, which is essentially different from its parts. It is obvious that each whole will have certain attributes which its parts do not have. If I am not mistaken, these attributes are what we call relations between those parts. In particular, this holds when we think of the objects A, B, C, D, … on one the hand and the attribute x of the whole on the other, as variable, i.e., if we think that other objects [image: image] which are of the same kind as A, B, C, D, … have an attribute that is, although not the same, yet of the same kind as x. Thus, for instance, if the line A is twice as long as B, this is not an attribute that belongs to any one of the two lines, A and B, taken by itself, but to the whole that consists of both of them. Furthermore, if we replace these lines by others, then the new whole will not always have the same, but only a similar attribute, e.g., that one line is three times as long as the other. Thus, one line’s being twice as long as another we call a relation that holds between these lines.1

Thus we can say that a relation between A and B, e.g., that A is twice as long as B, is a property of a collection containing these two objects as parts—in modern terms, the ordered pair 〈A, B〉. An idea of this collection will then serve as the subject-idea, and the predicate-idea will represent an attribute of this collection (a relation).

For a more complex example, consider the kind of relations that Bolzano includes under the name equality. For him, such a relation will obtain iff given objects A, B, C, D, … all stand under certain ideas i, j, k, ….2 A statement that such a relation obtains (an equation) is again a statement about a collection containing i, j, k, … along with A, B, C, D, ….3 We can represent this collection in modern terms as an ordered pair of collections:

[image: image]

An idea of this collection, then, is called upon to serve as the subject-idea. The relational statement will then be expressed, in subject–predicate form, along the following lines:

The collection 〈(A, B, C, D, …), (i, j, k, …)〉 has the attribute that each of the objects contained in its first part stands under each of the ideas contained in its second part.

For example, suppose that the ideas i, j, k, … are the following concepts:



	[polygon]
	[figure with a right angle]



	[three-sided figure]
	[figure with two equal angles]




and let A, B, C, D, … be objects standing under each of these concepts, i.e., isosceles right triangles. In this case, we say that A, B, C, D, … are equal in these respects by making a claim about the corresponding collection.

An interesting feature of such examples is that the order of the objects A, B, C, D, … and also of the ideas i, j, k, … is a matter of indifference. Bolzano speaks in such cases of mutual relations or again (in a different sense of ‘equality’) of relations of equality. In such cases, he writes, “the objects A, B, C, D, …all make the same contribution to the attribute that belongs to the whole which they form.”1 A simpler example is the distance between two points, as opposed to the direction from one to the other, which is a relation of inequality.

He continues: “If a relation of equality holds between the objects A, B, C, D, …, then it must be possible to represent this relation through an idea in which the ideas A, B, C, D, … all occur in the same way, i.e., in the same connections.”2 That is, if we change the order of terms in an expression designating a relation of equality, it will not change the idea: ‘the distance between A and B’ thus designates the same idea as ‘the distance between B and A’.

In modern terms, we could capture this feature by looking upon the collection in question as an ordered pair of sets,3 namely:

[image: image]

Bolzano notes that his interpretation of such statements is all the more to be preferred in that equality or similarity (for him, a special case of equality4 ), for example, may be predicated of any number of things. In mathematics, for instance, we might want to say that all circles are similar, though not all ellipses are or, in defining a certain kind of integral, that all the intervals in a given partition are of equal length. Bolzano’s interpretation allows one to do this with no difficulty.

The expressions “A is equal to B” and “A is similar to B” have created the impression that the concepts of equality and similarity are, respectively, the copula in such propositions, while A is the predicate and B the subject. One can already gather that this is wrong, it seems to me, from the fact that similarity and equality may be asserted of more than two, indeed of infinitely many objects. Moreover, there is no reason why one of them should be mentioned in a different way than any of the others in such a proposition. Now if A, say, were to appear as subject, and B as predicate, this would not only be a distinction without any basis, but we would also only be able to declare two things equal or similar in this way.1

Note, too, that interpreting assertions of equality or similarity as involving sets will give us the means to establish the symmetry of these relations in the binary case, since, e.g., the set {a, b} does not differ from {b, a}.

Other relations will be attributes not of sets but instead of ordered collections. The relation is older than, for example, is not symmetric, and thus ‘A is older than B’ cannot be interpreted as a statement about the set {A, B}, but will have instead to be interpreted as a claim about an ordered pair.2

We should not assume, by the way, that the sort of structure we find in ordered n-tuples was the only sort contemplated by Bolzano. The cyclical order exhibited by the points of the compass, for instance, would correspond to a relation among them, but there would be no reason to suppose that there is a distinguished first, second, third, or fourth element. A geometrical object, or structured collection of points, to take another example, will also have a variety of attributes (relations) that are not of this kind, e.g., that of constituting a continuum, or possessing radial symmetry, etc.

Bolzano’s approach is not very different from that taken by many contemporary logicians, who distinguish between properties and relations simply by the number of places for terms. The meaning of an n-place predicate constant is fully determined once one has specified an appropriate extension (a set of n-tuples), whether n be 1 or some larger number, and this is also the case for Bolzano, insofar as the predicates in question designate simple concepts. The treatment of the two cases is uniform, no sharp line is drawn between one- and many-place predicates on the level of semantics, and it does not seem entirely unreasonable to say that on this understanding a relation is a property of a collection (namely, an ordered n-tuple). If there is a significant difference here, it is the usual one that Bolzano’s conception is more liberal than those customarily presented today, permitting relation terms with variable (infinite as well as finite) numbers of places and also unordered as well as ordered collections of terms, where ‘order’, moreover, is understood in a very broad sense.

(f) Existence and Objectuality

The first part of the Theory of Fundamentals bears the title: “Of the Existence of Truths in Themselves”.1 Bolzano later regretted this choice as potentially confusing—understandably, because in that very part he expressly denies that truths in themselves have existence.2 The apparent contradiction is resolved by claiming that, in the title, the word is used in an improper sense, later in its proper sense.

In its proper sense, Bolzano thinks, ‘existence’ refers to a property: objects such as planets, rocks, trees, frogs, and dust particles have it, while others, such as propositions and ideas in themselves, and mathematical objects such as geometrical figures, lack it.3 The property in question, which he calls actuality or being (Wirklichkeit, Seyn, Daseyn), is ascribed to objects; the idea [actuality], therefore, should appear in predicate position, as for example in the claims:

[The Sun exists.] = [The Sun has actuality.]

[Truths in themselves do not (really) exist.] = [Truths in themselves have non-actuality.]

When, by contrast, we claim truly that truths in themselves exist, this is not at all what we mean. When speaking carefully, Bolzano marks the difference by saying not that there exist truths but rather that there are truths. In such cases, he maintains, we are not ascribing existence or actuality to the truths, but rather ascribing a property to the idea of a truth, the property of representing one or more objects, for which he coined the term objectuality.4

The ordinary usage of ‘exist’ and ‘existence’ thus covers two quite different concepts: actuality and objectuality. Given that there are actual as well as non-actual objects, the inference

[image: image]

is valid, but the converse fails.

With the concept of objectuality in hand, Bolzano can easily avoid some ancient paradoxes. How, for instance, could one deny that A exists, since the truth of the proposition [A does not exist] on the usual interpretation requires that there be an A, which has a property (namely, the property of non-existence)? The truth of this proposition seems to presuppose the very thing it denies. On Bolzano’s account, nothing could be simpler. To say that there is no such thing as a round square is simply to claim:

The idea [round square] has objectlessness.

And to say it is true presents no problems on the standard definition, for the subject concept does represent something (the idea [round square]), which indeed has the property predicated of it (i.e., of not representing anything).

Propositions …such as “there is no round square” actually have the following sense: “the idea of a round square lacks objectuality.” Hence its subject is again an objectual idea, for only the idea “round square” is objectless; the idea of this idea (which is the subject of the proposition) is an objectual idea. Its object is that first idea.1

While the foregoing is no doubt old hat to our readers, the following remark of Bolzano’s might give them pause:

The true sense of sentences [such as “There is an A”] is …simply that there is an object that corresponds to the idea A. Only in the case where it already lies within the idea A that the object corresponding to it is an existing one (e.g., with the concept “God”) is the proposition “There is an A” equivalent to “A has existence” (though these two propositions are by no means identical).2

A quick reading of this passage might suggest that Bolzano is here endorsing the validity of the ontological argument. But it is in fact not so. He does maintain that some ideas ascribe actuality to their objects, or at least ascribe properties to their objects from which their actuality follows. The concept of God as defined by Bolzano, for instance, is that of a being (i.e., something which is actual) that has no ground of its actuality. Actuality being part of the concept of God in this way, it would seem to follow from the definition that the proposition [God has actuality] must be true. Recall, however, that this last proposition counts as true only if the subject concept represents an object, which by no means follows from its definition alone. As Bolzano’s student Příhonský explained:

If someone wanted to draw the inference that God necessarily exists because actuality forms part of the concept of God, he would admittedly commit a fallacy. For it cannot be immediately inferred from the fact that a certain attribute a is thought in the subject-concept M = Something, which has the attributes a, b, c, … that the proposition: M has a is true. For the following premise also belongs to that inference: The idea of something which has the attributes a, b, c, …has objectuality.1

Bolzano’s remarks, by the way, indicate that propositions which are analytic in Kant’s sense may be false.2

(g) Negation

Given the basic subject–predicate form ‘A has b’, there would appear to be at least three places to insert a negation within any proposition:




	(Subject)
	Non-A–has–b.



	(Copula)
	A–does not have–b.



	(Predicate)
	A–has–non-b.







Ordinary usage suggests that there are propositions of all three of these kinds, e.g.:

Non-members have voting rights.

Socrates hasn’t any vices.

Featherstone is unwell.

Bolzano argues, however, that linguistic appearances are again misleading, that the first case only very rarely occurs as displayed above, and the second never. The third case, predicate-negation, is taken pretty much at face value, however. It lies at the centre of his account of negation, and he analyzes all but a tiny number of sentences containing negation in terms of this sort of negation alone.

The first case is divided into two others, depending upon whether the subject-term of the sentence

Non-A–has–b

is taken to designate an absolutely or only a partly negative idea. Of absolutely negative ideas, he writes:

[These] are contained under the form non-A, and simply posit the negation of a certain idea A, without requiring that in the place of the negated idea some other idea, not even that of a something, should be thought. …I have no doubt that there are at least some of them. For why should we not be able to think by the words “not blue”, “not round”, etc., merely the denial of that which is expressed by the words “blue”, “round”, etc., without having to posit something else in the place of these denied attributes, e.g., the idea of something in general? In any case, I believe that all will admit that at least the idea designated by the word “nothing” is purely negative. For “nothing” clearly just means “not something”, and to claim that with this idea something is tacitly posited amounts to claiming that the idea“nothing” is the self-contradictory idea of something “which is not something”.1

Absolutely negative ideas are objectless. Thus, even though they do occur as the subject-ideas of some propositions, e.g., [Nothing–has–triangularity], none of the latter is true. For this reason, Bolzano deems such propositions to be of no particular interest.2

Incidentally, most sentences whose subject-term is ‘Nothing’ do not express propositions belonging to this form. For example, the sentence:

Nothing is both round and square

would according to Bolzano express a proposition better stated as follows:3

The idea of something that has roundness and squareness–has–non-objectuality.

The second sub-case of subject-negation involves partly negative ideas, those in which “the negation governs only one or several of their parts.”4 A common example belongs to the form ‘A, which has non-b’, e.g., [Something, which is not blue] or [Triangle, which is non-equilateral]. A sentence such as: ‘Non-equilateral triangles are three-sided’, would, for example, express a proposition better stated as follows:

A triangle, which has non-equilaterality, has trilaterality

where we note that the negation is interpreted as being attached to a predicate-idea.

The second case, or copula-negation, is assimilated to propositional negation, and then reduced to predicate-negation.1 Thus to say

Socrates isn’t wise

if it is not interpreted to mean

[Socrates–has–non-wisdom]

amounts to denying the proposition stating that he has wisdom. This denial is in turn interpreted as ascribing a lack of truth to that proposition, as follows:

[[Socrates has wisdom]–has–non-truth.]

Generally speaking, a proposition [A–has–b] admits of predicate- (or internal) as well as propositional- (or external) negation, namely:



	[A–has–non-b.]
	[[A–has–b]–has–non-truth.]2




In much the same way, some modern logicians recognize the forms



	〈λx.¬Bx〉(a)
	¬〈λx.Bx〉(a)




as negations of 〈λx.Bx〉(a) or, more simply, Ba.

That it is worth distinguishing the two forms of negation becomes clear from Bolzano’s treatment of propositions with empty (objectless) subject ideas, which, as we saw, he took to be false.3 Thus, for example,

[A free lunch includes drinks]

is false, but so too is its (predicate-)negation

[A free lunch does not include drinks.]

Since the subject idea of both is empty, while the proposition-negation

[[A free lunch includes drinks] has non-truth]

is true. As in this example, so too in general, proposition negation produces contradictories, while predicate negation may only produce contraries.1

Apart from the rare and uninteresting cases where the subject-idea is absolutely negative, then, Bolzano tries to get by with predicate-negation alone. His account of this case, however, gives rise to some ontological questions.2 According to Bolzano’s definition of truth, a proposition is true iff each object that stands under its subject-idea has an attribute that stands under its predicate-idea. This also holds in the case where the predicate-idea is of the form [non-b]. Bolzano’s ontology thus seems to include negative attributes, lacks or absences, something he explicitly affirms:

[T]he lack of an attribute is itself an attribute, and the lack of the lack makes the original attribute appear once again.3

In line with this, he thinks that the proposition [A has non-b] would be more distinctly expressed as follows:

A–has–the attribute Not b.4

We recall, however, that the predicate-idea in a proposition [A has b] often represents several attributes.5 In light of this, to say that A lacks b, e.g., that Caius lacks intelligence, is presumably equivalent to denying that he has any of the attributes standing under the idea [intelligence]. Thus the attribute of non-intelligence would belong to Caius just in case he lacked every kind of intelligence. Indeed, based on the remarks we just quoted, it seems reasonable to suppose that the attribute would be precisely that of lacking every kind of intelligence. Furthermore, according to the above remarks, the lack of this lack would not be a further attribute, but rather the simple possession of some kind of intelligence.

Further complexity arises if we assume that predicate ideas of the form [Attribute Not b] may also represent several objects. If, for example, we were to say: “All the members of this political party lack integrity,” or, more distinctly, “Member of this political party–has–the attribute non-integrity,” we might well mean that each member of the party has his or her own absence of integrity, where, in each case, the attribute would be that of lacking each and every kind of integrity.

(h) Categorical Statement Forms

The concept of objectuality is also at the heart of Bolzano’s treatment of the categorical statement forms of traditional syllogistic. [Some A is B] is analyzed as [[A which has b] has objectuality], while [No A is B] is rendered as [[A which has b] has objectlessness.]1

Bolzano notes the (near) equivalence of [No A is B] and [All A are non-B], thus opening up the possibility of analyzing [All A are B] as [[A which has non-b] has objectlessness.]2 He does not do so, however, preferring instead the simpler expression ‘A has b’. The word ‘all’ in such cases, he claims, is redundant, since the subject idea [A] is always taken in its full extension:

I take it that the expression “any man” means no more than what we think by the expression “man” alone, indeed what we must think by the word “man” if we do not want to limit it arbitrarily to one or the other class of men; the only point of the addition “any” is to prevent such a limitation. This is especially necessary if a word is frequently connected with additional ideas which are either expressed by the word “some” or other words, or else tacitly added [….] It is for this reason that words that are seldom or never used in a narrower sense and words that designate an idea of which we are not used to distinguish subordinate kinds, rarely occur with the words “any” and “every”. Thus, we say that “in any triangle the sum of all internal angles equals two right angles” since several kinds of triangles are known, and someone might think merely of, say, equilateral triangles if the word “any” were not added. On the other hand, if we speak of right triangles we do not say “in any right …” but merely “in a right triangle the square over the hypotenuse, etc”. The reason for this is that the addition “any” is here found superfluous, since we do not usually distinguish several kinds of right triangles. Hence there is no reason to fear that someone may think only of a special kind of them (e.g., the isosceles right ones).1

For example, he thinks that the proposition [All men have mortality] is more distinctly expressed by the sentence ‘Man has mortality’.

This decision accords to a certain extent with a widespread practice of mathematicians, who often do not express initial universal quantification, stating certain theorems with free variables on the understanding that they may be taken to be equivalent to their universal closures. Here are a couple of examples taken at random from mathematical texts:2



• Theorem. A non-void subset S of a group G is a subgroup if and only if (i) a and b in S imply ab in S, (ii) a in S implies a−1 in S.3

• Lemma. If E1 and E2 are measurable, so is [image: image].4

• We assume that the resulting operation + has the familiar properties:5
[image: image]




Though Bolzano thinks that statements of the forms “All A are B” generally presuppose the existence of As, he also recognizes that there are cases where existence is not presupposed. There are, he writes,

…a very large number of propositions which are considered to be true, but where we do not care whether their subject ideas have an object; in these cases, the existence of such an object depends upon quite accidental extraneous circumstances. For example, “A golden mountain would be bare”, “Whoever shows up at this place at such and such an hour must be suspected and should be taken into custody”, and others. Closer inspection shows that expressions of this kind, whenever it becomes doubtful whether their subjects really have an object, should only be understood as conditional assertions, roughly in the following way: “If a mountain were made of gold, then it would be bare” and “If somebody were to show up …, etc.”1

Existential and Categorical Statement Forms



	Sentence form
	Bolzano’s rendering




	There are Ps.
	[P] has objectuality.



	Nothing is a P.
	[P] has non-objectuality.



	A exists.
	A has actuality.



	A does not exist.
	A has non-actuality.



	All P are Q. (1)
	P has q.



	All P are Q. (2)
	If there were any Ps they would be Qs.



	No P is Q.
	[P which has q] has non-objectuality.



	Some P is Q.
	[P which has q] has objectuality.



	Some P is not Q.
	[P which has non-q] has objectuality.







(i) Disjunctions and Conditionals

In the simplest cases, disjunction is dealt with along the following lines: [A or B or C …] is analyzed as [The idea of a true proposition among A, B, C, … has objectuality] (inclusive disjunction) or [The idea of a true proposition among A, B, C, … has objectuality and the idea of a plurality of true propositions among A, B, C, … has objectlessness] (exclusive disjunction).2 In such cases, what is expressed is a relation of material complementation.1 Bolzano also recognizes cases of formal complementation, where the above relation continues to hold even when the propositions A, B, C, … are transformed by replacing some of their parts with others. In the proposition [Caius either knows it or he doesn’t], for instance, the relation of complementation will persist even if the idea [Caius] is replaced by another such as [Titus], i.e., exactly one of the two disjuncts will be true in any given instance.2 In contrast to material complementation, the formal variety is not truth-functional—consider, for example, the propositions [Obama is either a Democrat or a Republican] and [Obama either is or isn’t a Democrat], where [Obama] is the only part considered variable.

Conditionals are not truth-functional either according to Bolzano’s account. In some cases, he tells us, to say “If A then M” is to claim that M is deducible from A with respect to certain variable parts.3 Sometimes, it is fairly obvious which parts are meant to be considered variable. He gives the following example:

If Caius is a man and all men are mortal, then Caius is mortal

where [Caius], [man], and [mortal] are the clear choices for variable parts. With others this is just not the case; for example:

If in all men there is an undeniable striving for continued existence, if even the most virtuous must feel unhappiness at the thought that he shall some day cease to be, then we may rightly expect that God in his infinite goodness will not annihilate us in death.4

What is intended with such a statement, he thinks, is a claim of objectuality, namely, that there are ideas with respect to which the consequent is deducible from the antecedent.

In §193 of the Theory of Science, Bolzano claims a near equivalence between such conditionals and corresponding formal disjunctions, namely, between [If A then B] and [Either not A or B], where both of these will involve variation of specified parts. The equivalence is not exact due to his requirement that at least one substitution has to make the antecedent true in order for the conditional to be true. He writes:

[W]e can certainly deduce from the hypothetical proposition “If A is the case, then B is the case” the disjunctive proposition “Either B or Neg.A is true” and, if we add to this the following propositions “A is not false after its kind”, then the two last propositions together (they can easily be combined to a single proposition) allow us to deduce the hypothetical proposition in turn.1

Given that conditionals and formal disjunctions are not truth-functional on Bolzano’s account, one might wonder whether he considers them to express necessary connections. Should conditionals, for example, be interpreted along the lines of strict conditionals in some modal system or other, i.e., as [image: image] for some suitable definition of ‘[image: image]’? Similarly, should we introduce a strict disjunction, [image: image] to try to capture his notion of formal complementation? Bolzano rejects this, making clear his view that the character of necessity is found in some conditionals and disjunctions, but not all:

When the constituents of a hypothetical or disjunctive judgment are pure concepts, or when at least the intuitions occurring in them belong to their variable parts, then both may be combined with a must …without destroying their truth: “If A is the case, then necessarily so is B” and “Necessarily, one of the propositions A and B is true.”2

We shall see below, for example, that according to Bolzano’s extremely broad definition of deducibility, the proposition

[Napoleon visited a one-time seat of the Hungarian Royal Court]

is deducible (when the idea [Napoleon] is considered variable) from the proposition

[Napoleon celebrated a famous victory in Pressburg.]

Thus, following what was just said, we can affirm that the conditional

[If Napoleon celebrated a famous victory in Pressburg, then he visited a one-time seat of the Hungarian Royal Court]

is true (where, again, [Napoleon] is the only variable part). All the same, the corresponding strict conditional

[Necessarily, if Napoleon celebrated a famous victory in Pressburg, then he visited a one-time seat of the Hungarian Royal Court]

is false. By contrast, the conditional

[If 2 is even and prime, then 2 is even]

can be affirmed when [2], [even], and [prime] are all considered variable. In this case, all the constituents of the conditional are pure concepts, so the corresponding strict conditional also holds.

Bolzano’s identification of at least some conditionals with statements of deducibility goes against what many of us have had drilled into us in logic class, namely, that we must never lose sight of the distinction between the conditional (an operator belonging to the object-language) and implication (a relation that may obtain between object-language formulae, but which is only expressed in the meta-language). For all that, he is not entirely friendless among the moderns.1

The kind of conditionals discussed above, however, is not the only one, nor is it even the most common, for there are many cases where the interpretation in terms of deducibility just won’t work. Consider one of Bolzano’s examples:

[If Caius is dead, then Sempronius is a beggar.]2

It seems clear that no specification of variable parts in the antecedent and consequent will yield a relation of deducibility.3 What we have in mind in stating such a conditional, he thinks, is something like the following:

[T]here are certain relations between Caius and Sempronius such that the following general proposition holds: it holds of any two persons who are related as Caius and Sempronius and one of whom dies (the one in the position of Caius) that the other (the one in the position of Sempronius) must become a beggar.

As such, it would be a statement of objectuality.1 In general, making room for properties of the subjects of the antecedent and consequent as well as relations between them, we might interpret ‘If A has b, then C has d’ as follows:

The idea of attributes p, q, and r such that A has p, C has q, and A, C stand in the relation R, and such that any object that has q, and that stands in the relation R to an object that has p and b, has d, has objectuality.

A modern symbolization of such a claim might look like this (where ‘[image: image]’ designates the material conditional and the universal quantifier has existential import):

[image: image]

Given that the universal claim is equivalent to a claim of deducibility, namely, that [C has d] is deducible with respect to [A] and [C] from the propositions

[A has p], [C has q], [〈A, C〉 has r], [A has b]

we can assimilate this sort of conditional as well to a claim involving deducibility and objectuality.

(j) Purely Conceptual and Intuitional Propositions

We have seen above that Bolzano called an idea that is both simple and singular an intuition, and defined a pure concept as an idea that is not an intuition and has no intuitions among its parts. Similarly, he defines a purely conceptual proposition as one that contains no intuitions. Propositions containing one or more intuitions are called intuitional, empirical, or perceptual.2 The tendentious terminology (empirical, perceptual) is justified roughly as follows. According to Bolzano, the objects of all human (subjective) intuitions are mental events. To form an intuition is thus to form an idea of an existing particular (namely, the state of mind which is the unique object of the intuition).3 But to do this is to have (a primitive kind of) experience.4 Hence a proposition containing an intuition cannot be thought, and still less known by us, without experience.

It follows that any proposition which can be known a priori must contain no intuitions—that is, it must be purely conceptual. Note, however, that this would not entail that all purely conceptual propositions (e.g., all propositions of logic and mathematics) can be known a priori. For Bolzano maintained only the converse: if a proposition can be known a priori, it is purely conceptual.1

Bolzano’s terminology is thus doubly inappropriate, first, because it introduces terms belonging to the theory of knowledge into the discussion of propositions and ideas in themselves and second, because, while it may be the case that intuitional propositions can only be known a posteriori, nothing that Bolzano says entails the claim that there are no purely conceptual propositions that are in the same boat (in which case they too might reasonably be called empirical). This being said, there is nothing unsound about his classification, since it is framed purely in terms of the objective features of ideas, namely, content and extension.

(k) Necessity, Possibility, and Contingency

Finally, Bolzano has an idiosyncratic way of rendering the modal expressions ‘necessarily’ and ‘possibly’. He notes, to begin with, that these terms are used in a variety of senses, metaphysical, logical, physical, psychological, etc.2 Talk of possibility, for example, may have an epistemological import:

We [sometimes] say that something is possible, or can be, if we want to indicate that we do not know any reason for its impossibility or, what comes to the same thing, that no purely conceptual truth which asserts the opposite is known to us. It obviously does not follow from the fact that we do not know such a truth that no such a truth exists; hence we must not confound anything that we call possible in this sense of the word with what is called possible in the proper sense ….3

In their proper senses, Bolzano thinks that the terms ‘necessarily’ and ‘possibly’ only occur in conjunction with the concept of actuality, that is, they always qualify being. In another sense which corresponds more closely to some of the notions of necessity studied by contemporary logicians, however, Bolzano thinks that necessity, possibility, etc., qualify propositions.

Concerning necessity, to begin with, we may say, for example, that the sum of two odd numbers is necessarily even, or that it is a necessary truth that a triangle has three sides. What we mean by such assertions, Bolzano claims, is simply that these are purely conceptual truths, that is, true propositions that contain no intuitions. Depending upon the nature of the concepts involved, one may also speak of metaphysical, physical, psychological, etc., necessity. Similarly, he claims, we say that it is impossible for an attribute b to belong to an object A if the proposition [No A has b] is a purely conceptual truth. Possibility can then be defined in terms of impossibility: we say that b can belong to A if [No A has b] is not a purely conceptual truth. Finally, he interprets assertions of necessity in his strict sense in a similar way: to say that an object α exists necessarily is to that that there is a purely conceptual truth [A has actuality], where the idea [A] represents α and α alone. Possible and impossible objects are characterized similarly.

We think it fair to say that these definitions are anything but self-explana-tory. Still, it seems to us that these concepts are most properly dealt with in the context of Bolzano’s metaphysics, so we shall postpone our discussion until then.1

(l) Conclusion

On the whole, there are perhaps more failures than successes in Bolzano’s attempted analyses of propositions. The use of the predicate ‘true’ within his formulations, as later logicians discovered, opens up his system to all manner of problems;2 so too, arguably, the failure to distinguish types or language and metalanguage as we see, e.g., in his analysis of conditionals. And even if Bolzano does describe devices with a great deal of expressive power, he nowhere attempts to explain how one might systematically translate the sentences of ordinary language into his preferred idiom.

Bolzano’s account has many strong points as well. Whatever the merits of the individual proposals, he did make provision for many of the features of meaning embodied in modern systems of logic: relations, quantification, propositional operators, modal notions, and so on. Though he argued for the subject–predicate form as one that all propositions belong to, his general conception of form is clearly far removed from that of traditional logic. What is more, it is precisely the logical analyses which permit him to resolve certain longstanding philosophical problems, e.g., solving the riddle of non-being and diagnosing the flaw in the ontological argument. Finally, it is not the least of the merits of Bolzano’s account that he himself regarded it as both provisional and incomplete—something almost unheard of among the German logicians of his day, whose claims to infallibility could make a Pope blush.

In the early twentieth-century, it was often said that ordinary language could be an extremely poor guide to logical form and relations. Ryle, famously, spoke of “systematically misleading expressions”, while Wittgenstein claimed that “it was Russell’s merit to have shown that the apparent logical form of a proposition need not be its actual logical form.”1 Volume Two of the Theory of Science shows that, here too, later analytic philosophers were tracking in Bolzano’s snow.2


7. Bolzano’s Variation Logic

(a) Introduction

In the mid-1930s, prompted in part by Gödel’s results on the incompleteness of formal theories of arithmetic and related matters, a number of philosophers, among them Carnap, Tarski, and Quine, formulated almost simultaneously so-called “semantic” definitions of logical consequence and logical truth (sometimes also called analyticity or tautologousness), to go along with the syntactic definitions which had dominated logic since the time of Frege. It was soon noted1 that Bolzano, a century earlier, had defined remarkably similar concepts in the Theory of Science.

Since then, Bolzano has been given due credit for anticipating later definitions of logical consequence, especially Tarski’s. At the same time, his work in variation logic is often looked upon as a mere first draft of Tarski’s, presenting more or less the same account of logical consequence and related notions, but in a way which is inevitably less rigorous and clear.2 Thus Bolzano’s variation logic is not widely studied outside the fairly small circle of Bolzano scholars—why, after all, look at the first, stumbling attempts when more refined and polished versions of essentially the same thing are readily available?

Such neglect, though justified in certain respects, is nevertheless misguided. For Bolzano’s concept of deducibility differs in many important respects from Tarski’s concept of logical consequence, and the differences are not always simple matters of technical improvement. For one thing, Bolzano’s concept of consequence—in contrast to the usual historical sequence—is a generalization of Tarski’s. For this reason and others besides, it is worth taking a closer look at what he has to say.

In order to communicate something of Bolzano’s general approach to variation logic, we will begin by sketching his treatment of the concept of analyticity. In the Critique of Pure Reason and elsewhere, Kant had defined an analytic judgment as one in which the subject concept contained the predicate concept:

In all judgments in which we think the relation of a subject to the predicate (I here consider affirmative judgments only, because the application to negative judgments is easy afterwards), this relation is possible in two ways. Either the predicate B belongs to the subject A as something that is (covertly) contained in this concept A; or B, though connected with concept A, lies completely outside it. In the first case, I call the judgment analytic, in the second synthetic.3

In framing this definition, Kant seems to have had in mind principally universal affirmative categorical judgments, i.e., those of the form: ‘All A are B.’ In the Jäsche Logic, he provides the following examples:



1. “Extension (b) belongs to every x to which the concept of a body (a+b) belongs” is an example of an analytic proposition.

2. “Attraction (c) belongs to every x to which the concept of body (a+b) belongs” is an example of a synthetic proposition.1



It is clear, however, that he intended the concept of an analytic judgment to be somewhat wider, since he claims that his definition is easily extended to deal with negative judgments. Perhaps he also intended it to cover other forms of judgments as well.2 Be that as it may, the above definition is the most Kant gives us to work with.

On the face of things, Kant’s analytic propositions seem rather trivial. Locke, who had defined something very similar to Kant’s analytic judgments for this very reason included them among the “trifling propositions”:

Alike trifling it is, to predicate any other part of the Definition of the Term defined, or to affirm any one of the simple Ideas of a complex one, or the Name of the whole complex Idea; as All Gold is fusible. For Fusibility being one of the simple Ideas that goes into the making up the complex one the sound Gold stands for, what can it be but playing with Sounds, to affirm that of the name Gold, which is comprehended in its received significance? ’Twould be thought little better than ridiculous, to affirm gravely as a Truth of moment, That Gold is yellow; and I see not how it is a jot more material to say it is fusible, unless that Quality be left out of the complex Idea of which the sound Gold is the mark in ordinary speech. What Instruction can it carry with it, to tell one that which he hath been told already, or he is supposed to know before?3

For Kant, by contrast, such propositions (or rather judgments) were not always so trifling. For, he claimed, although we have and use a great many concepts, we are not always aware of their constituents. Forming an analytic judgment (at least in certain circumstances) amounts to reporting a successful partial analysis of a concept, and in this sense may be anything but trifling. We see too why Kant could say that the distinction between analytic and synthetic judgments had to do with content1 —for, viewed in a certain way, an analytic judgment is a report on the content of a concept (for instance, that the concept of body contains the concept of extension as one of its parts), while a synthetic judgment is not.

In the early work, Contributions to a Better-grounded Presentation of Mathematics, Bolzano had simply accepted Kant’s definition, at the same time agreeing with Locke’s view that analytic judgments so defined were so trivial they hardly seemed worth considering.2 He later changed his mind about analyticity, thinking that Kant had hit upon something of real importance but had failed to put his finger on what it was.

In the Theory of Science (§148), he criticized Kant’s definition, as stated, for being both too wide and too narrow, even if restricted to affirmative categorical judgments. Too wide, because a proposition like the following, which is neither necessary nor knowable a priori, would not be counted as analytic by Kant, and yet its subject-idea contains the predicate idea as a part:

[The eldest son of George H. W. Bush, a former president of the USA, is a former president of the USA.]3

But also too narrow, since it would classify as synthetic propositions of the form

A is either B or not-B

which at least seem to be of a piece with the examples of analytic propositions cited by Kant and his followers.4

Now there is a ready reply to these and similar counterexamples, namely, that they involve subject- and predicate-ideas of forms not contemplated by Kant.1 But while this may excuse some of the shortcomings of Kant’s definition on the basis of the inadequate account of conceptual form he inherited (and accepted) from the logic manuals of his day, they remain deficiencies all the same.

Bolzano saw something more interesting here. Looking at a typical example of an analytic proposition in Kant’s sense, for example,

(*) [A man who is married is married]

he recognized that while one could say that its analyticity depended on its content (i.e., the fact that [married] occurs in both subject and predicate), it was far more fruitful to look upon analyticity as a matter of form—here, the propositional form

An A which is B is B.

For him, the interesting thing here was the invariance of truth-value under variation of some parts of a proposition: not only is (*) true, it also remains true whenever we substitute appropriate ideas for [man] and [married]. Reversing Kant’s point of view, Bolzano claims that the analyticity comes about because the truth of the proposition is in a certain sense independent of some of its content:

I believe that th[e] importance [of analytic propositions] lies in the fact that their truth or falsity does not depend upon the individual ideas of which they are composed, but that it remains the same irrespective of the changes to which some of their ideas are subjected…2

Later logicians would say that the ideas [man] and [married] occur vacuously in the above proposition.3

At this point we must touch upon a point of detail. Clearly, no matter what propositional form we are talking about, not all substitutions will result in true propositions. In the proposition

[The man Caius is mortal]

for instance, substitution of the idea [Titus] for [Caius] will result in another true proposition, but the substitution of, say, [Vladivostok] will not.

In Bolzano’s opinion, this problem arises even in the case of propositions such as

[A married man is married]

since the substitution of [round] for each of the two occurrences of [married] and [square] for [man] results in the proposition:

[A round square is round]

which he counts as false because its subject-idea represents no object.1

Recall that Bolzano uses the term ‘objectual’ for ideas that have objects and the term ‘objectless’ for those that do not. A proposition is said to be objectual if its subject-idea is. He then proposes the following modification to the above remarks. What is special about propositions which are analytic in Kant’s sense, i.e., those of the form

An A, which is B, is B

is that every objectual instance of the form is true.

With this proviso in mind, we can say that one of the most interesting features of Kant-analytic propositions is that their truth-value remains constant under an entire class of transformations. Once we see things in this light, however, there is no reason to single out Kant’s case (All A + B are B) for special attention. For invariance of truth-value under a class of transformations is clearly a far more general phenomenon. Propositions such as

[If e < 3 and 3 < π, then e < π]

for example, also have this property, since uniform variation of all occurrences of [e], [3], and [π] does not change the truth value, provided that the resulting propositions are objectual. So too the proposition

[2 < 3 and 3 < 2]

is not only false, but remains so no matter what ideas we may substitute for [2] and [3].

Considerations such as these prompted Bolzano to give a new definition of analytic propositions. A proposition is analytic, namely, if it contains ideas which can be arbitrarily varied without changing the truth-value (subject to the objectuality constraint).1

It should be noted that Bolzano’s extremely general definition covers many propositions that are neither necessary nor knowable a priori. The following proposition, for instance, would qualify as analytic in Bolzano’s general sense, because it contains an idea, namely [Napoleon], which can be arbitrarily varied without change of truth-value (provided the resulting propositions are objectual):

[Napoleon, who was the Emperor of the French in 1812, was victorious at the Battle of Marengo.]

This is so because every objectual instance of the following propositional form is true:

x, who was Emperor of the French in 1812, was victorious at the Battle of Marengo.

Commentators have on occasion pointed to examples such as these to suggest that Bolzano’s definition must somehow be flawed, and that he missed the true essence of analyticity. We think, rather, that he understood very well what others, especially Kant and his followers, wanted to make of analyticity, and, after careful consideration, judged that their views were not tenable. It was, Bolzano believed, a genuine and interesting logical phenomenon that had prompted Kant to introduce the notion of analyticity, only he thought that the phenomenon was not at bottom epistemological, and did not even have a tidy epistemological status. Instead of being a failed attempt to appreciate a Kantian insight, Bolzano’s definition should rather be seen as an invitation to look at the question from an entirely different, and far more general, perspective. We will see in the sequel that similar remarks apply to Bolzano’s other logical notions, in particular to his concept of consequence, or deducibility.

Bolzano comes somewhat closer, perhaps, to Kant’s original sense of ‘analytic’ when he defines a narrower concept, which he calls logical analyticity. A proposition is analytic in this narrower sense if there are ideas in it which can be arbitrarily varied without change of truth value (provided objectuality is preserved), and all the ideas which remain invariable are logical concepts.2 Kant’s analytic propositions are of this sort, for in the form

b belongs to every x to which (a + b) belongs

the only invariable parts are logical concepts. By contrast, in the previous example, the relevant form is

x, who was Emperor of the French in 1812, was victorious at the Battle of Marengo.

And here a great many non-logical ideas remain invariable.

It should be borne in mind that here as elsewhere in his logical theories, Bolzano frames his basic definitions for propositions and ideas in themselves, and hence without any reference to the mind, its faculties, operations, etc. Thus there is no epistemological component in these definitions. On the other hand, it is clear that Bolzano thought that a great many epistemological properties could be explained on the basis of the content of what is known, i.e., on the propositions and ideas in themselves which are the matter of given thoughts. In particular, the distinction between analyticity in the broad and narrow senses might well be expected to explain why in some cases, but not in others, analyticity can be recognized a priori. Of this, more later.

What we see in Bolzano’s treatment of analyticity we shall see across the board in his development of variation logic. Beginning with Kant’s definition and his examples, Bolzano first identifies a key feature of Kant-analyticity, and then immediately generalizes. Where the original concept was tied to a particular form of propositions, Bolzano formulates his so that it applies to all sorts of propositional forms. Later, we shall see that he also generalizes in another direction, conceiving of analyticity as a limit case of absolute probability. The breadth of logical vision is breathtaking, especially given that nothing in the previous literature is even remotely like Bolzano’s theories.

(b) Variation, Substitution, and Form

Before proceeding, we must attend to a number of details. We have seen that Bolzano asks us to consider certain parts of propositions variable, and to substitute other ideas for these variable parts. What, exactly, does he mean? Concerning variation, to begin with, it might easily seem that there is a serious problem with what he says. For he constructs his account of analyticity for propositions in themselves. Since these are unchanging abstract objects, it makes no sense to speak of them varying in any way. Anticipating objections on this point, Bolzano makes it clear from the start that any such talk is purely figurative:

I hope that no one will object to the expression “variable” and its cognates and that it will not be assumed that what I said contradicts the assertion that ideas are not something that exists. From the latter it indeed follows that they cannot undergo genuine variation. If I say that in a given idea, e.g., “a wise man”, a constituent, e.g., “man” is to be envisaged as variable and may be replaced by any other idea, this merely means that we are to survey all ideas that have the same constituents and order of constituents as “a wise man”, except that they have other ideas in the place of “man”. Thus we are not actually concerned with a variation in the proper sense of the word.1

To speak of variation in such contexts is thus a mere manner of speaking, a shorthand for considering a certain collection of closely related ideas, propositions, or arguments, etc. Similarly, to say that one idea is substituted for another is just a convenient way of saying that while we formerly considered one proposition (e.g., [Socrates has wisdom]), we now consider another, related one (e.g., [Aristotle has wisdom]).

Together, a proposition (or idea, argument, etc.) and a class of substitutions determine a class of propositions (ideas, arguments, etc.) which, as we have seen, Bolzano also calls a form.2 Thus from the proposition [Not all politicians are crooks] and the specification of [politician] and [crook] as variable, we determine a class of propositions including [Not all primes are odd], [Not all dogs are poodles], etc. A linguistic expression containing signs for variables (another sense of ‘form’ used by Bolzano) can, in favourable circumstances, do the same work—here, e.g., the expression ‘Not all A are B.’

Let us now turn to the kinds of substitutions envisaged by Bolzano. To begin with, a stray remark in §223 of the Theory of Science indicates that Bolzano sometimes wants to consider entire propositions variable in his variation logic.3 The simplest thing to do in light of this would be to amend his definitions so that propositions as well as ideas might be considered variable. Even with the original definitions, however, there is a way to do propositional logic in his system. For recall that he allows the use of a truth predicate, and that in a proposition [Proposition [A] has truth], or, more simply [[A] has truth], the subject-idea is an idea of the proposition [A]. [[A] has truth] can then serve as a proxy for [A], and we may vary the idea of the proposition [A] occurring within the former proposition when we wish to obtain a result equal in all the relevant respects to varying the proposition itself.1 Recall, too, that in Bolzano’s analyses of propositional negation and disjunction, i.e.,

[Not-A] = [[A] has non-truth]

[A or B] = [The idea of a true proposition among [A], [B] has objectuality]

we have to do with ideas of propositions [A] and [B] rather than the propositions themselves. By varying these ideas, then, we can do propositional logic in his system, even if we only allow ideas to vary.

Next, we need to consider how to deal with cases where one and the same idea occurs repeatedly in a given logical situation. Tarski, in giving a preliminary definition of logical consequence which he later abandons, describes one model of substitution:

If, in the sentences of the class K and in the sentence X, the constants—apart from purely logical constants—are replaced by any other constants (like signs everywhere replaced by like signs), and if we denote the class of sentences thus obtained from K by ‘[image: image]’, and the sentence obtained from X by ‘[image: image]’, then the sentence [image: image] must be true provided only that all the sentences of the class [image: image] are true.2

On this account, we are to divide the vocabulary of a given language into two categories, logical and non-logical. We then vary all the non-logical elements, leaving all the logical elements fixed, and taking care to replace signs of the same type with signs of the same type. Thus there are three central features in Tarski’s notion of substitution: (1) All and only non-logical elements are varied; (2) due to (1), the substitutions are exhaustive, in that if one occurrence of a given type of sign is variable, all of them are; and (3) the substitutions are uniform, i.e., if more than one occurrence of a given type is variable, all must be replaced by occurrences of one and the same type.

We shall argue that neither of the first two features belongs necessarily to Bolzano’s notion of substitution, and that there is no compelling reason to believe that the third does. With respect to the first, nothing that Bolzano says seems to preclude the variation of some logical concepts.1 Nor, clearly, does he think it is necessary to vary all non-logical concepts. A proposition like [The man Caius is mortal], for instance, he declares to be analytic in view of the universal validity of the propositional form ‘The man x is mortal’, in which the non-logical ideas [man] and [mortal] remain invariant. Let us turn now to the second and third features. Recall that on Tarski’s account substitution is to be both exhaustive and uniform, i.e.:



• If one occurrence of a given type is varied, then all are; and

• Occurrences of the same type are always to be replaced by occurrences of the same type (“like signs everywhere replaced by like signs”).



Thus, for example, in a sentence such as ‘Cato killed Cato’, the application of Tarski’s method could produce variants such as ‘Caesar killed Caesar’, ‘Cato loved Cato’, or ‘Caesar loved Caesar’, but not ‘Cato killed Caesar’. Similar remarks apply, mutatis mutandis, to the formation of sentential functions from given sentences.

Now Tarski’s method of substitution is not the only one to be met with in the classical literature. In his Begriffsschrift, Frege describes a more flexible method for generating sentential functions:

If, in an expression (whose content need not be assertible), a simple or a complex symbol occurs in one or more places and we imagine it as replaceable by another (but the same one each time) at all or some of these places, then we call the part of the expression that shows itself invariant a function and the replaceable part the argument.1

Thus on Frege’s dispensation, substitution is uniform, but not necessarily exhaustive, in that it allows for the consideration of some, but not all occurrences of a given type as variable. Thus from ‘Cato killed Cato’, Frege would also allow us to obtain the functions ‘ξ killed Cato’ and ‘Cato killed ξ’, and hence, by substitution, to obtain the sentences ‘Cato killed Caesar’ and ‘Caesar killed Cato’.

Bolzano’s remarks on variation are not always as precise as those of Tarski and Frege quoted above, so that, taken in isolation, they might be interpreted to favour either of these two models or perhaps some other. Commentators on Bolzano’s variation logic often reflect this uncertainty, in that one sometimes cannot tell which interpretation they favour. We think it fair to say, however, that when a stand has been taken on this point, it has more often than not been in favour of the Tarskian approach. One of the earliest English-language writers on the subject, Yehoshua Bar-Hillel, clearly interpreted Bolzano in this way, as does Jan Berg, the author of the classic Bolzano’s Logic and editor of the critical edition of the Wissenschaftslehre in the Bolzano-Gesamtausgabe.2

Most explicit, perhaps, is Mark Siebel, who writes:

A fundamental assumption [of Bolzano’s variation logic] is that a variable idea which occurs several times in one or more propositions is to be replaced everywhere that it occurs by one and the same new idea.3

Siebel argues for the uniformity requirement based upon the claim that without it Bolzano would be forced to retract a number of claims concerning particular cases of analyticity, deducibility, etc. For example, if we were allowed to substitute different ideas for the two occurrences of [dog] in [A dirty dog is a dog] we could easily obtain false variants (e.g., [A dirty cat is an elephant]), so that this proposition would not qualify as analytic, while presumably Bolzano would want to say that it should.

The claim that all occurrences of a given idea must be replaced is argued for on quite different lines. In effect, Siebel maintains that to speak of multiple occurrences of an idea-type is absurd:

Morscher points out that speaking of “places where an idea occurs” can only be understood metaphorically. An idea in itself, since it does not belong among the Strawsonian “particulars”, has no place in a “system of temporal and spatial relations.” From this it also follows that an idea cannot actually occur several times in one or more propositions. Speaking of linguistic signs, one can meaningfully say that the same sign occurs twice in different places, as the sequence of signs “false” does in the sentence: “Your thoughts are false, as false as your teeth.” But ideas in themselves cannot be individuated by indicating places or times. It is accordingly absurd to speak literally of several occurrences of an idea-type, which differ only with respect to their place within a proposition. There exists exactly one of each idea in itself.1

But if there cannot be several occurrences of a given type of idea in itself, Siebel argues, it makes no sense to speak of substitutions affecting some, but not all of them. To replace one is to replace them all, and this guarantees both exhaustiveness and uniformity. It is similar to replacing a letter in a crossword puzzle, in a case where it occurs in a down as well as an across entry.

There is some textual support for some of Siebel’s claims. In §91 of the Theory of Science, Bolzano asks whether there can be two exactly equal ideas in themselves. The answer he gives there is no:

[A]re there two completely equal ideas? In my opinion, this must be denied, if by ideas we mean ideas in themselves and not subjective (thought) ideas. For one can certainly claim that there may be several, indeed infinitely many subjective ideas that are mutually equal. For one calls such ideas equal if they have the same idea in itself as their matter. Of course, they may still differ in many other respects, for instance their clarity, duration, vividness, or only in that they are found in the consciousness of different thinking beings. But it would be absurd, it seems to me, to speak of two exactly equal objective ideas. For in this case we consider nothing but the idea in itself, and hence we cannot say that they are equal except when all their recognizable properties (components, mode of composition, etc.) are identical. But if this is the case, then we cannot distinguish them, hence cannot claim that they are several in number.1

On the other hand, in §274 of the Theory of Science, Bolzano writes:

It is undeniable that one and the same objective idea can appear repeatedly in many propositions. Thus in the proposition “Every equilateral triangle is also equiangular” the concept of equality as well as that of angle occurs twice.2

Thus he claims on the one hand that there are no two completely equal objective ideas, while in §274 he claims that the same objective idea occurs several times in a given proposition. How can this be if there is only one? Wolfgang Künne has called this the repetition problem.3 Bolzano, as Künne points out, noticed this problem himself when reviewing his own work. In 1835, he wrote:

“There are no two completely equal ideas,” I said elsewhere [sc. WL, §91]. On the contrary, there are infinitely many completely equal ideas in themselves. For each can be thought in infinitely many combinations. Thus, for example, the concept of equality certainly occurs twice in the concept of a rhombus, a figure with equal sides and unequal angles. Do I not myself speak of combining the concept of negation with itself? How would this be possible if one didn’t have an infinite number of negations? What is required for the multiple being of one idea? One and the same idea can only exist once, by the principle of the identity of indiscernibles. There cannot be several equal ideas, etc., because there would be nothing to distinguish them.4

Drawing on a suggestion Bolzano made concerning multiple occurrences of subjective ideas, Künne suggests that a single idea in itself be thought of as present only once, but as playing several roles in a given proposition.1

It seems to us that, on Bolzano’s principles, a different response is also possible. In §79 of the Theory of Science, he examines Kant’s claim that space is a pure intuition. One of the arguments he addresses, due to Johann Schultz, runs as follows:

If the idea of space were based upon a concept, then it would be impossible for the geometer to think two congruent areas, for his concept of one of them would be exactly like his concept of the other.

Bolzano replies:

[Schultz] presupposes that it is impossible to form a concept of two or more exactly equal objects, and that such objects must be represented through intuitions. I take this to be an error which refutes itself as soon as it is asserted. For when it is said that it is impossible to represent through concepts several exactly equal things, then several things are talked about, hence represented, and their ideas are certainly not intuitions but mere concepts. Hence the very act of asserting the preceding proposition contains a proof that several exactly equal things can be represented through mere concepts. It may be asked by what characteristics the several exactly equal things can be distinguished in our ideas; I reply that they are distinguished through the differences in their relations to each other.2

Thus in the case of abstract objects like those studied in geometry, Bolzano countenances the existence of objects which cannot be distinguished by their inner attributes (this is why they are called exactly equal), but which can be distinguished by the relations they enter into with other objects.

It should also be recalled here that Leibniz never meant the principle of the identity of indiscernibles to apply to abstract objects, but only to objects which really exist.3 And—despite what he says in the notebook passage quoted above—Bolzano seems in his more considered moments to agree with this view. In §74 of the Theory of Science, he accepts the application of the principle to actual objects:

It is indeed false that there are even as many as two actual things that are completely equal to one another in all their (inner) attributes.1

While in §79, he effectively admits that it does not apply to abstract objects:

It will be recalled that, just like Leibniz, I find a proof that space is not actual […] in the fact that we cannot determine a single point in space through mere concepts, since they are all completely equal to each other.2

Now if we consider an idea in itself on its own, we do not consider any relations it may bear to other objects. Hence the claim that there can be no two completely equal ideas in themselves is appropriate in this respect. On the other hand, if we consider a proposition like

[An equilateral triangle is also equiangular]

we can distinguish the two occurrences of [equal] by their relations—for instance, by noting that one occurs in the subject-idea, the other in the predicate-idea. Hence it would not seem absurd on Bolzano’s principles to speak of two or more occurrences of a given idea in a proposition in itself or an argument, etc.

To the extent that one finds this solution to the repetition problem acceptable, Siebel’s argument in favour of regarding Bolzano’s notion of substitution as exhaustive would fail. In any case, however, Siebel’s argument would at most have shown that it would have been inconsistent for Bolzano speak of non-exhaustive substitution. It would by no means show that Bolzano did not allow such substitutions.1 In fact, there is good evidence for the claim that he did envisage non-exhaustive substitutions. In §447 of the Theory of Science, he writes:

In the broader sense defined in §148, a proposition is called analytic if even one single constituent occurs in it which can be exchanged for any other without affecting the truth or falsity of the proposition, provided only that one chooses an idea which does not result in the proposition becoming objectless. In this sense I must also call propositions such as the following analytic: […] If [image: image], then [image: image]. For in [this] proposition there is an idea …, namely, 2, which can be exchanged for any other without affecting the truth of the proposition.2

Bolzano claims, then, that the proposition

(1) [If [image: image], then [image: image]]

is analytic, since it is universally valid with respect to the idea [2]. Shortly afterwards, he points to the following proposition as a synthetic one from which the above proposition follows:

(2) [If [image: image], then [image: image].]

And here we note that (2) still contains an occurrence of the idea [2].

Bolzano, unfortunately, does not explain why he thinks the latter proposition is synthetic. It seems to us that there are three possible explanations. Before proceeding to these, however, let us first remark that the letters a, b, and c which occur in the above statements seem to us to function already as variables, which are to be understood as if they were bound by initial universal quantifiers, i.e., (1) should be understood to mean the same as its universal closure:3

([image: image]) [For all a and all b, if [image: image], then [image: image]]

and similarly for (2). If this interpretation is correct, then a, b, and c are not candidates for variation. Let us also note that the only plausible choice for a variable idea in (2) is the idea [2]. For it is fairly obvious that no other selection of variable parts among the ideas of exponentiation, division, multiplication, equality, etc., would produce a universally valid form either. Thus if (2) is not universally valid with respect to the idea [2], it won’t be analytic.

With these preliminaries in mind, the first possible explanation of Bolzano’s claim that (2) is synthetic, as we see things, is that he might not have thought of the radical as containing another occurrence of the idea [2] as a tacit index (we generally do not write ‘[image: image]’ for a square root, though we do write ‘[image: image]’ for a cube root, ‘[image: image]’ for a fourth root, and so on). If so, we can see why he would call the above proposition synthetic, since for n≠2, there will be values of a, b, c which make the following proposition false:

(3) [If [image: image], then [image: image].]

This explanation would clearly presuppose a certain amount of carelessness on Bolzano’s part.

It is also possible that he thought that the notation ‘[image: image]’ indicated that there are always two real roots, which differ only in sign (the only apparent exception occurring when there is a double root at zero), something which occurs only for n = 2. If so, then

(4) [If [image: image], then [image: image]]

would be false for other values of n, and hence (2) would not be universally valid with respect to the idea [2].

A third explanation would be that Bolzano was thinking of complex as well as real values. One reason to think this is that a couple of pages later, in the very same section,1 he cites De Moivre’s theorem, which is often used for calculating complex roots. We would write this theorem as follows:

[image: image]

If Bolzano was indeed thinking of complex numbers, then, even if we made the index in the radical explicit, by writing either

(5) If [image: image], then [image: image]

or

([image: image]) If [image: image], then [image: image]

it would still be reasonable to deny that the resulting propositions are analytic with respect to the idea [2]; that is, to deny that the formulas

(6) If [image: image], then [image: image]

and

([image: image]) If [image: image], then [image: image]

are valid for all n.

For, supposing that the notation ‘[image: image]’ indicates that there are at most two roots, and in cases where there are two, the roots differ only in sign, propositions (5) and ([image: image]) express something which is peculiar to the case n = 2. While it is true that for n = 2, the roots come in such pairs (e.g., [image: image], [image: image]), this does not hold in general. For example, let n = 3 and b = c = 1 in proposition (6). We obtain:

If a3 = 1, then [image: image].

But there are three complex cube roots of unity, namely [image: image], and no two of them differ only in sign.

Whatever the correct explanation may be, there can be no denying that neither the exponent nor the index of the radical is envisaged as variable in this case. We therefore have a clear case of Frege-style variation, where some but not all occurrences of a given type of idea are varied.

The advisability of allowing such non-exhaustive variation is obvious from many mathematical examples. Consider, for example, the universally valid formulas

[image: image]

If we were compelled to use exhaustive substitution, we would be stuck with saying that while the following propositions are analytic (namely, universally valid, the former with respect to the idea [3], the latter with respect to [3] and [4], with all occurrences uniformly varied):

[image: image]

These next ones are not:

[image: image]

because neither of the equations

[image: image]

holds for all x.

Furthermore, it should be recalled that logicians generally make use of linguistic or symbolic expressions in order to specify classes of propositions, arguments, etc. Now these expressions can certainly contain multiple occurrences of signs which designate the same idea in itself. So even if, as Künne suggests, there is only a single idea in itself playing several roles in a proposition or argument, we can still consider some, but not all of these roles variable by making use of an appropriate expression. Thus from the expression

A short man met a tall man

we can generate the following form (i.e., form in the sense of linguistic expression with letters designating variables)

A short X met a tall man

which determines the collection of propositions (i.e., form in the sense of species) containing, among others

[A short dog met a tall man.]

[A short cat met a tall man.]

etc.

but also

[A short man met a tall man.]

If it is objected that the above collection cannot be generated from the original proposition by uniform, exhaustive substitution, the response is easy: it doesn’t have to be. Our task is to consider a given collection of propositions, not to generate it in the way described.

The above collection, by the way, could also be characterized as the set of propositions which can be generated by (trivially) uniform and exhaustive substitution for the idea [cat] in the proposition [A short cat met a tall man.] Given this, we can certainly say that [A short man met a tall man] belongs to the form ‘A short X met a tall man.’

Finally, concerning the uniformity requirement, there does not seem to be enough textual evidence to decide the question one way or another. It is obvious that Bolzano on many occasions tacitly supposes that the substitutions will be uniform. On the other hand, it might be useful in some situations to consider non-uniform substitutions, at least when passing from individual propositions to forms. We might, for instance, wish to consider an equation such as [2=2] under the general form of equations ‘a=b’, and in this case the transition from instance to form would not be effected by means of a single uniform substitution (though it could of course be obtained in two steps).1 What is important here, it seems to us, is that, even if we were to allow non-uniform substitutions in some cases, we would reserve the right of specifying in others that certain substitutions are to be uniform.2

* * *

Other restrictions on substitution have to do with what we might, following Husserl, call semantic category.3 The thought here is that meanings and partial meanings naturally fall into different kinds, and that in substitution an idea of a given kind should always be replaced by another idea of the same kind. If the boundaries between these kinds are not respected, the result is often something that does not seem to be a meaning at all, just as the violation of grammatical categories in substituting expressions for each other in sentences can result in nonsense.

Bolzano touches on this topic in a remark made in §7 of the Theory of Science:

…in the examples which are used in logic, e.g., in the syllogism: all A are B, all B are C; therefore all A are C, the signs A, B, and C may mean, as we say, “anything”. But this statement is not altogether precise. The signs A, B, and C can here mean very different things, but not quite anything we may choose. They must signify ideas such that B is an idea which can be predicated of all A and C one which can be predicated of all B. Thus it can be seen that the objects A, B, and C are not left indeterminate as to all their characteristics, but only as to some of them.1

We see another indication of his awareness of the necessity of some such constraint in a remark from §81:

…when the letter A represents any subject-idea, and the letter b any attribute-idea, then the expression “A has b” is the general form of any proposition whatever….2

Based on such examples, one might suppose that for Bolzano a form is only fully specified once we have indicated which sorts of ideas may be substituted for those declared variable. Apart from occasional remarks like those just mentioned, however, he says very little on this subject.3,4

(c) Analyticity and Related Notions


With these somewhat protracted discussions behind us, let us return to Bolzano’s treatment of the concept of analyticity. We have already seen that for Bolzano analytic propositions are those for which all the objectual variants (relative to some selection of variable parts) have the same truth value. Obviously, this does not occur in most cases. Rather, we generally find that some variants of a given proposition are true, while others are false. Beginning, for example, with a proposition such as

[The human being Solon is wise]

and treating [Solon] as the only variable part, we will find that some substitutions produce true propositions, others false ones (even when the subject-idea remains objectual).

Suppose now that we have a set of ideas which contains, for each human being, exactly one idea representing it and it alone, and nothing else besides. In this case, the ratio of the number of ideas in this set which produce true propositions when substituted for [Solon] to the total number of ideas in the set will then represent the proportion of human beings who are wise. It will also equal the probability that a randomly selected human being will be wise. Thus if the set of allowable substitutions is specified in the right way, we will obtain a measure of absolute probability. Bolzano calls this the degree of validity of a proposition with respect to given variable parts.1

In this way Bolzano obtains the same result as would be obtained with object variation and propositional functions, because the set of allowable substitutions may be mapped one-to-one onto the set of objects in question. Note too that the specification of an appropriate substitution-class is part of the definition of the degree of validity:

The degree of validity of a proposition is expressed by the relation between the number of the true propositions and the total number of propositions which are generated when certain ideas contained in the original proposition are considered variable and exchanged for others according to a certain rule.2

Finally, Bolzano takes care to point out that the degree of validity of a proposition belongs to it not absolutely, but relatively—relative, namely, to a collection of variable parts as well as to the rule governing allowable substitutions or, what amounts to the same thing, relative to one of its forms.3

Analytic propositions appear as special, limit cases of the above relation. If the degree of validity is one, then all permissible substitutions result in true propositions. If it is zero, all permissible substitutions produce false propositions. Bolzano calls the former type of propositions universally valid, the latter universally invalid, relative to the given variable parts. A proposition which is either universally valid or universally invalid with respect to some collection of variable parts is said to be analytic; the remaining propositions are called synthetic. Analytic propositions, then, are either fully probable or fully improbable with respect to the given variables. They can also be said to be true (or false) after their kind, in the sense that every objectual proposition of the same kind (i.e., belonging to the same form) has the same truth value—though we should take care to note that each proposition belongs to several different forms, only some of which may be universally valid. The proposition

[The man Caius is mortal]

for example, belongs to the universally valid form

The man X is mortal

but also to form

The man Caius is A.

While the proposition

[2 < 3 and 2 = 3]

belongs to the universally invalid form

x < y and x = y

though it is not universally invalid if “=” is the only variable idea.

Thus in order to express what Bolzano had in mind, we should say that an analytic proposition is one which is either true or false after at least one of its kinds.

Here are some of the examples of analytic propositions (or universally valid/invalid propositional forms) that Bolzano cites (the parts with respect to which the proposition is claimed to be universally valid or invalid are indicated either by underlining or by letters):



  1. [The man Caius is mortal.] (WL, §147)

  2. [The man Caius is omniscient.] (WL, §147)

  3. [A depraved man does not deserve respect.] (WL, §148)

  4. [A man may be depraved and still enjoy continued happiness.] (WL, §148)

  5. [A is A.] (WL, §148)

  6. [An A which is a B is an A.] (WL, §148)

  7. [An A which is a B is a B.] (WL, §148)

  8. [Every object is either B or non-B.] (WL, §148)

  9. [If all men are mortal and Caius is a man, then Caius is mortal.] (WL, §315)

10. [If A is larger than B, then B is smaller than A.] (WL, §148)

11. [If P = Mm, then [image: image].] (WL, §148)

12. [a + (b + c) = (a + b) + c] (WL, §315)

13. [The soul of Socrates has been annihilated.] (WL, §369)

14. [The soul of Socrates is a simple substance.] (WL, §447)

15. [If [image: image], then [image: image]] (WL, §447)



Logical Analyticity

Bolzano introduces the concept of logical analyticity in §148 of Theory of Science by contrasting the analyticity of propositions such as

[Every object is either red or non-red]

with that of propositions such as

[A depraved man does not deserve respect.]

He remarks that in order to appreciate the analyticity of the former, “only logical knowledge is needed, since the concepts which form the invariable part of these propositions all belong to logic,” while with the latter “a wholly different kind of knowledge is required, since concepts alien to logic intrude.” To this he adds:

This distinction, I admit, is rather unstable, as the whole domain of concepts belonging to logic is not circumscribed to the extent that controversies could not arise at times. Nevertheless, it might be profitable to keep this distinction in mind. Hence propositions like [the former] may be called logically analytic, or analytic in the narrower sense; [and the latter], analytic in the broader sense.1

Although Bolzano mentions an epistemological (only logical knowledge is required) as well as a logical criterion (the only invariable parts are logical concepts), the fact that the concept is introduced in the Theory of Elements, which deals with propositions and ideas in themselves (i.e., without reference to thoughts or linguistic expressions), weighs heavily in favour of the view that the fundamental distinction is the logical one. On this reading, the fact that the only invariable parts are logical concepts is supposed to explain why only logical knowledge is required.2

Tarski, in his 1936 paper on logical consequence, had defined analytic sentences as those which are consequences of every set of sentences and hence in particular of the empty set; or, what amounts to the same, those which are true on every interpretation.3 Recall that on Tarski’s understanding of substitution (or rather, the formation of sentential functions) we divide the vocabulary of a language into two parts, logical and non-logical, and then declare (uniformly) variable all and only the non-logical parts. Bolzano does not say this, though he has been interpreted in this way.4 Rather, he says that a proposition is logically analytic if universally valid relative to a form where the only invariable parts are logical concepts. The difference is significant—Tarski’s definition identifies analyticity with the universal validity of a uniquely determined form (which one might call the ultimate or finest logical form of a sentence5 ). Bolzano’s, by contrast, does not. Consider, for example, the proposition:

[Either 2 is prime and 17 is even or it is not the case that 2 is prime and 17 is even.]

For Bolzano, this proposition belongs to many forms, several of which only number logical concepts among their invariable parts, e.g.:

[image: image]

For Tarski, by contrast, only the last of these forms comes into consideration. We see, then, that by Bolzano’s lights a proposition may belong to several purely logical forms, and indeed may be universally valid with respect to some of them but not others.1

The advantages of Bolzano’s definition can be seen when we consider that, for him, verbal expressions were rarely perfectly distinct—i.e., did not always accurately reflect the ultimate components of the propositions and ideas in themselves which they designate—and that, moreover, we are in many cases unsure of what those components are. In cases of doubt, we would be unable to determine the ultimate, “Tarskian” form of a proposition and hence unable to determine directly whether it was logically analytic in Tarski’s sense or not; while on Bolzano’s view, we might still have enough knowledge about the structure of such a proposition to be able to recognize that it is logically analytic. Bolzano, for example, gave perhaps the first precise definition of the continuity of a function on an interval. Before then, however, mathematicians had used the concept. Before knowing the definition, the ultimate logical form of the following proposition would be unknown to us:

[A function f is either continuous on a given interval or it isn’t.]

But since we know that there are functions and can see that this proposition is of the form

An A is either B or not B

we can, on Bolzano’s account, still recognize that it is logically analytic.

The above difference is also important in light of Bolzano’s view that the boundary between logical and non-logical concepts is unstable [schwankend]. For even if we are not sure that there is a sharp boundary, or (supposing there is one) exactly where it lies, and hence exactly what the ultimate “Tarskian” logical form of a given proposition is, we may still be in a position to recognize that it is logically analytic on Bolzano’s account.

Suppose, for example, that [A] is a proposition containing several concepts that, as far as we can tell, might or might not be logical. In this case, we cannot say with confidence what the ultimate logical form of this proposition is. Even so, we can still say, on Bolzano’s account, that the proposition [A or not A] is logically analytic, provided we are confident that [or] and [not] are both logical concepts.

This being said, if a proposition is universally valid (or invalid) with respect to one purely logical form, it is easy to see that it must also be universally valid (or invalid) with respect to its ultimate, “Tarskian” form. For any finer variations within the parts considered variable in the “grosser” form will simply produce ideas which were already in the range of possible substitutions. In this case, we could be confident in the claim that a proposition was universally valid (or invalid) with respect to its ultimate logical form (again supposing that there is such a thing) even if we didn’t know what that form was.

(d) Consequence and Related Notions


We now turn to the relations between several propositions which come to light when we consider some of their constituents variable, among them compatibility (consistency or joint satisfiability), deducibility (consequence), equivalence, and probability.

Bolzano arrives at his definitions of these relations via a deep analogy between the logic of classes and the logic of propositions. The key to the analogy is to see the correspondence between an object standing under an idea and a substitution making a proposition true.

With ideas, the crucial question was whether or not a certain object is indeed represented by them; the corresponding question for propositions is whether or not they are true. Just as I have called ideas compatible or incompatible with each other, depending upon whether or not they have certain objects in common, so I call propositions compatible or incompatible, depending upon whether or not there are certain ideas which make all of them true.1

In virtue of this correspondence, one can apply the schema provided by the logic of classes directly to the logic of propositions, arriving at a complete system in one decisive step.

To illustrate: consider the propositions

(1) [Canada is in the northern hemisphere.]

(2) [Brazil is in the northern hemisphere.]

If we consider only the idea [northern] variable, we obtain the forms

([image: image]) Canada is in the A hemisphere.

([image: image]) Brazil is in the A hemisphere.

Now there is a class of appropriate substitutions for A, including such ideas as [northern], [southern], [eastern], etc. Note, in particular, that the substitution [western] results in the two true propositions:

([image: image]) [Canada is in the western hemisphere.]

([image: image]) [Brazil is in the western hemisphere.]

That is, the class of substitutions which make ([image: image]) true and the class of substitutions which make ([image: image]) true have a member in common, i.e., the ideas

[idea which, when substituted for [northern] in the first proposition, results in a truth]; and

[idea which, when substituted for [northern] in the second proposition, results in a truth]

are compatible (See above, p. 210). Bolzano will accordingly say that the original propositions (1) and (2) are compatible with respect to the variable idea [northern], and similarly for the other relations between ideas.

Making use of modern terminology and symbolism, we can give a compact overview of Bolzano’s system of relations between propositions.

Let [image: image] and [image: image] be sets of propositions, and suppose that ideas i, j, k, … occurring in these propositions are considered variable. Let [image: image] designate the set of all appropriate substitutions for i, j, k, … and ∅ the empty set. Let [image: image] denote the set of substitutions which make all of A, B, C, … true, and similarly for [image: image]. Recalling now the classification of relations between the extensions of ideas:

[image: image]

We can define analogous relations between propositions with variable parts (i.e., between propositional forms). Then we will say that



• [image: image] and [image: image] are compatible iff [image: image]

• They are incompatible iff [image: image]

• [image: image] are deducible from [image: image] (or [image: image] are included in [image: image]) iff [image: image] and [image: image]

• [image: image] and [image: image] are equivalent iff [image: image] and [image: image].



The other relations may be defined similarly. Finally, let us note something that Bolzano didn’t take the trouble to point out, namely, that if A is a single proposition with variable parts i, j, k, … and [image: image] the set of appropriate substitutions (here appropriate also means that the substitutions result in objectual propositions), then



• A is universally valid with respect to i, j, k, … iff [image: image]

• A is universally invalid with respect to i, j, k, … iff T(A) = ∅.



By means of this far-reaching analogy, the theorems of the theory of classes can also be immediately applied to the logic of propositions.

Let us now take a closer look at Bolzano’s presentation.

Compatibility

A set of ideas was said to be compatible if there was at least one object represented by all of them. Analogously, a set of propositions is said to be compatible (as always relative to certain variands) if there is at least one substitution that makes all of them true:

Let us compare several propositions A, B, C, D, … and consider as variable certain ideas i, j, …, which they have in common. The question arises whether there are any ideas which can be put into the place of i, j, … and which are of such a nature that they make all of the above propositions true at the same time. If this question must be answered in the affirmative, then I wish to call the relation between propositions A, B, C, D, … a relation of compatibility, and the propositions A, B, C, D, … will be called compatible propositions.1

The propositions [6 is a square number] and [6 is an odd number], for instance, are compatible (where [6] is the only variable), since the substitution of [25] makes both propositions true, while [The figure ABC is a triangle] and [two of the angles of figure ABC are right angles] are incompatible (where ABC is the only variable).

We have already seen that the same proposition may be universally valid with respect to certain variables not with respect to others. The same thing occurs with compatibility, and indeed with all of Bolzano’s relations between propositions. Thus, for example, the propositions

[Bolzano died before Příhonský]

[Příhonský died before Bolzano]

are incompatible if the occurrences of [Bolzano] and [Příhonský] are the only ideas that are considered variable, but compatible when the two occurrences of [died before] are taken as the variable parts (since, for example, substituting [respected] for [died before] results in two true propositions).

We will mention two important theorems which Bolzano proves in §154:



1. If a set of propositions {A, B, C, …} is compatible w.r.t. certain variables, then so is any non-empty subset of {A, B, C, …}.2

2. If a set of propositions is compatible with respect to certain variables i, j, k, …, then it is also compatible w.r.t. any set of variands that contains i, j, k, … as a subset.3



Deducibility and Equivalence

We now turn to the central concept of any logical system, namely, consequence, which Bolzano calls deducibility (Ableitbarkeit). Deducibility between propositions corresponds to the relation of inclusion between ideas, and, like it, is defined as a special case of compatibility:

Let us consider, first of all, the case that among the compatible propositions A, B, C, D, …, M, N, O, … the following relation obtains: all ideas whose substitution for the variable ideas i, j, … turns a certain part of these propositions, namely, A, B, C, D, …, into truths, also have the characteristic of making a certain other part of these propositions, namely, M, N, O, … true. […] I wish to give the name of deducibility to this relation between propositions A, B, C, D, … on one hand and M, N, O, … on the other. […] I say that propositions M, N, O, … are deducible from propositions A, B, C, D, … with respect to variable parts i, j, …, if every collection of ideas whose substitution for i, j, … makes all of A, B, C, D, … true, also makes all of M, N, O, … true.1

Bolzano’s notion of deducibility differs from modern notions of logical consequence in several important respects. First of all, it is not a notion of logical consequence, but rather a broader concept which covers logical consequence as a special case (namely, the one where all invariable parts are logical concepts2 ). Thus not only is [Socrates is mortal] deducible from the premises [Socrates is human] and [All humans are mortal], but also [16 − 9 is an odd number] is deducible from [16 and 9 are consecutive square numbers], since every substitution for [16] and [9] that makes the latter true also makes the former true. Similarly, [Pele is in Brazil] is deducible from [Pele is in Rio de Janeiro] with respect to [Pele].

Second, the compatibility requirement complicates life somewhat.3 For example, deducibility is not a reflexive relation in general, since if A is to be deducible from itself with respect to a given class of variables, at least one substitution for these variable parts must make it true. This is not the case, for example, with the proposition [Aristotle is both mortal and not mortal], when [Aristotle] and [mortal] are considered variable. For similar reasons, contraposition is not generally valid in Bolzano’s system. For even if B is deducible from A with respect to variables i, j, …, it might happen that not-B is not transformed into a true proposition by any substitution for i, j, …. In this case, Not-A is not deducible from Not-B (example: [Aristotle is mortal], [Aristotle is either mortal or he isn’t]; variables: [Aristotle], [mortal]).

Third, the set of parts to be considered variable is not fixed once and for all at the beginning, but rather is itself allowed to change from one logical situation to another—for example, from one step of an argument to the next. Deducibility is thus a triadic relation involving collections of premises, conclusions, and variable parts as its terms.

One important consequence of this feature is that deducibility (with respect to some set of variable parts or another) is not transitive in general; that is, we may have a proposition C deducible from another B, and B in turn from A, without C being deducible from A.1 Here is a simple example. [Xanthippe is mortal] is deducible from [Xanthippe is human] with respect to [Xanthippe], and [Socrates’ wife is mortal] is deducible from [Xanthippe is mortal] with respect to [mortal], but [Socrates’ wife is mortal] is not deducible from [Xanthippe is human] with respect to any non-trivial selection of variable parts.2

This is a little easier to see when presented in the following format (where the boxes indicate the variable parts):

[image: image]

Clearly, any substitution for the boxed items in the first two inferences which makes the premise true will also make the conclusion true. Equally clearly, no selection of variable parts yields a relation of deducibility in the third.

One moral that can be drawn from the failure of transitivity is that we must distinguish provability from deducibility in Bolzano’s system. As we have just seen, for example, from the premise [Xanthippe is human] we can prove (i.e., establish by means of a sequence of correct inferences) [Socrates’ wife is mortal], even though the latter is not deducible from the former.

The existence of the additional parameter (the parts that are considered variable in a given case of deducibility) also allows us to make sense of proofs by reduction to absurdity in Bolzano’s system. On the face of things, one might doubt that such proofs can be carried out. Mark Siebel, for example, has written:

[T]he condition of compatibility does not allow for reductio ad absurdum. In such inferences, a contradiction is derived from the assumptions in order to prove that they are inconsistent. For Bolzano, this procedure cannot even get going because there is nothing which is derivable from incompatible propositions, be it a contradiction or something else. This is odd because Bolzano himself (e.g., in WL II, §155) uses reductio ad absurdum.1

This observation is certainly true if the same variables are used throughout. But they don’t have to be, as the following example shows.

Let B = [Bush won the 1992 Presidential election] and C = [Clinton won], and suppose we wish to prove [¬(B ∧ C)] indirectly from the premise [¬B]. Adding [B ∧ C] as a reductio assumption, we can then deduce the following conclusions (where the variable parts are indicated by the boxes, and the corresponding inference schemes appear on the right)

[image: image]

i.e., [B] is deducible from the augmented set of premises which includes the assumption.

Next:

[image: image]

i.e., [¬B] is also deducible from the augmented set of premises.

Note that this does not show that the premises in the augmented set are incompatible for, clearly, they are compatible when the variables are as indicated above. What the deduction of both [B] and [¬B] does show, however, is that not all the conclusions deducible from the augmented set of premises are true. And since all conclusions which are deducible from true premises are themselves true, we can conclude that either the premise [¬B] or the reductio assumption [B ∧ C] is false. Since our premise is true, the assumption must be false, and hence its negation, i.e., [¬(B ∧ C)], true. This completes the proof. Other indirect proofs can obviously be carried out along similar lines.

This being said, there are some cases where an indirect proof is possible in modern systems of logic, but not in Bolzano’s. For example, it isn’t possible to prove [C] from the premise [B ∧¬B] in Bolzano’s system, even though we can deduce both [B] and [¬B] from the premises [B ∧¬B] and [¬C]. For while this allows us to conclude that not all of the premises used in the deduction are true, as in the above case, we cannot then proceed to conclude that the reductio assumption must be false.

The deducibility of a proposition M from A, B, C, … relative to variables i, j, k, … entails, and is entailed by, the incompatibility of A, B, C, … with the negation of M (with the proviso that A, B, C, … are compatible). Because of this, we have the following two theorems corresponding to the theorems on compatibility cited above (p. 322):



1. If M is deducible from A, B, C, … relative to variables i, j, k, …, then M is also deducible from any compatible set of propositions containing A, B, C, … w.r.t. to the same variables.

2. If M is deducible from A, B, C, … relative to variables i, j, k, …, then M is also deducible from A, B, C, … relative to any non-empty subset of i, j, k, …, provided that A, B, C, … are compatible relative to the smaller set of variables.



There are many others. Indeed, it does not seem exaggerated to say that the collection of theorems in this part of the Theory of Science is the most substantial in the history of logic up to that point.

Equivalence is defined as mutual deducibility.1 Equivalence is reflexive, symmetric, and transitive. The other key feature of this relation is that equivalent sets of propositions may be exchanged for each other without altering logical relations. That is, if A, B, C, … are equivalent to [image: image] with respect to variables i, j, k, … and M, N, O, … are either compatible/incompatible with, deducible from, or equivalent with [image: image] with respect to the same variables, then the same relation also holds between M, N, O, … and the equivalent propositions A, B, C, ….2

The concept defined above is deducibility in the broad sense, a triadic relation involving premises, conclusions, and a selection of variables. As was the case with analyticity, we may also speak of a special variety of deducibility which he calls logical deducibility.3 The former concept is not to be met with in most contemporary presentations of logic, which deal only with the narrower concept of logical consequence (in Tarski’s sense), based upon a previous separation of the logical from the non-logical terms. On Bolzano’s understanding, the relevant selection of variables is not fixed once and for all at the beginning, but rather can shift from one context of argumentation to the next, and even within a particular chain of arguments. While it may be true, for example, that [Socrates is a primate] does not follow from [Socrates is a man], when all occurrences of [Socrates], [primate], and [man] are declared uniformly variable, since there are substituends which will render [X is a B] true and [X is a C] false, we can by no means conclude that this argument is invalid, or that it must involve a tacit premise, viz. [All men are primates.] For the argument clearly has a valid form, namely

X is a man. So X is a primate.

It follows that, in order to assess arguments, we need to know not only what their premises and conclusions are, but also which choice of variables is intended.4

Contemporary treatments of logic do not deal with this more general concept (or the corresponding more general concepts of compatibility, etc.), where some of the non-logical elements remain invariable. It is nevertheless quite useful, since it permits us to make sense of more specialized, or “regional” logics of particular disciplines. The very same logical operations are thus used, but with a richer stock of invariable concepts. In mathematics, for example, one might consider concepts of operators such as [+], [-], [×], [÷], etc., as well as concepts of relations like [=], [>], and so on invariable, allowing only ideas of numbers to vary. In this case, there is no need to appeal to “tacit premises” and the like in order to justify the usual mathematical inferences. Previous logicians had spoken of general and special logics, but in Bolzano’s system it becomes possible to associate a precise and fruitful sense with these expressions.

Interestingly, to claim that the argument form

X is a man. So X is a primate

is valid on Bolzano’s definition (i.e., that there is a genuine case of consequence here) amounts to saying that every substitution for X that makes the first propositional form true also makes the second true or, equivalently, that all men are primates, which is precisely the premise declared “tacit” or “missing” in the usual treatments of enthymemes. As Rolf George has shown, the same holds for any enthymeme obtained by deleting a premise from a valid classical categorical syllogism.1 Bolzano’s understanding of consequence thus yields an elegant account of classical enthymemes.

Bolzano’s definition covers many if not all of the cases of logical consequence recognized by earlier as well as later logicians. The syllogism

All mammals are vertebrates. Some mammals do not have eyes. So not all vertebrates have eyes

for example, can be declared valid, because it has the valid form

All A are B. Some A are not C. So Not all B are C.

So too, the arguments:

(1) There is a natural number that is less than or equal to all natural numbers. So for every natural number, there is a natural number less than or equal to it.

(2) Napoleon had all the qualities of a great general. Foresight is one of the qualities of a great general. So Napoleon had foresight.

(3) Cicero was a great orator. Cicero was none other than Tully. So Tully was a great orator.

can be declared valid by virtue of the forms (where the letters, apart from those representing bound variables, indicate the variable parts,1 etc.):

[image: image]

[image: image]

[image: image]

Before Bolzano, only Leibniz had come close to a concept of deducibility that went beyond the usual definitions based upon the syllogistic form (Leibniz’s text was only published in 1903 by Couturat). According to Leibniz, an inference is valid if it “is conclusive in virtue of its form, that is, it must always succeed when one substitutes arbitrary instances for the present one.”2 Bolzano goes farther: he fixes the variables as well as the collections of ideas that are destined to replace them, defines logical deducibility as the special case where only logical ideas remain invariable, and integrates his concept in a coherent and comprehensive set of extensional relations between propositions.

Exact Deducibility

In §155.26 of the Theory of Science, Bolzano distinguishes a special case of deducibility, which he defines as follows:

Let proposition M be deducible from premises A, B, C, D, … with respect to ideas i, j, …. If A, B, C, D, … are such that none of them, nor even any of their parts, may be omitted, with M still deducible from the remainder with respect to the same ideas i, j, …, I call the relation of deducibility of proposition M from A, B, C, D, … exact, precise, or adequate.

In the essay on mathematical method, he gives a different definition:

In a narrower sense—the one in which I will henceforth understand this way of speaking—I say that a proposition M is deducible from the propositions A, B, C, … if each collection of ideas that, when substituted for i, j, … makes all of A, B, C, … true also makes the proposition M true, and when the same does not hold for any part of the [collection of] propositions A, B, C, … —i.e., if it is not also the case that whenever only a part of this [collection of] propositions becomes true, M does as well.1

From the theorems he states in the Theory of Science, his intent is clear: he is looking for a narrower concept of deducibility, where no idle elements are involved. Unfortunately, neither of his definitions yields quite what he wanted.

Using the second definition, for instance, we would have to say that an argument form like

[image: image]

was a case of exact deducibility, despite the presence of the idle conjunct R in the first premise. Thus the second definition seems too wide. Perhaps this is why in the Theory of Science he had added the clause “or even any of their parts.” By omitting the part [∧ R] from the first premise, we would still have a relation of deducibility, namely:

[image: image]

So that on the first definition, the above deduction would not be exact. Yet in other cases, deleting parts causes trouble of a kind Bolzano did not want. Consider a dilemma, e.g.:

[image: image]

According to the second definition, this deduction is exact—which seems correct—but according to the first definition, it is not; for, omitting the part [∨ Q] from the first premise, we obtain

[image: image]

an argument which is not only valid, but even inexact.

With the second definition one can prove some important results. To begin with, in cases of exact consequence, none of the premises, nor the conclusion may be universally valid with respect to the variables of the deduction. For if one of the premises had that character, it could be deleted without invalidating the consequence, while a universally valid conclusion, for its part, “does not need for its truth the condition that the premises are true.”1 Hence in neither case would the consequence be exact. We also have the following: If M follows exactly from A, B, C, … with respect to some variands, then its negation Neg.M is compatible with any proper subset of the premisses. For if Neg.M were incompatible with any such subset, then Neg.Neg.M would follow from it, hence M would follow, and the consequence would not be exact. It follows further that in such a relation no premise can be a consequence of the rest, and the negation of any of them must be compatible with the rest. In other words, the premises of an exact argument form must be independent of one another.

Another highly interesting feature of exact deducibility is the following: If a proposition M is exactly deducible from A, B, C, … relative to certain variables i, j, k, …, then at least one of these variables must occur in one of the premises as well as in the conclusion. For suppose that M is deducible from A, B, C, … with respect to the variable parts i, j, k, l, …, but that none of i, j, … occur in M and none of k, l, … occur in any of A, B, C, …. Since A, B, C, … are compatible, some substitution of ideas for i, j, … makes all of them true. But since M is deducible from A, B, C, …, it must also be true whenever they are. Leaving the above substitutions for i, j, … fixed, it is clear that any substitution for k, l, … in M must make it true. Thus M is universally valid with respect to k, l, … and hence, since none of i, j, … occur in M, also with respect to i, j, k, l, …. Thus M is not exactly deducible from A, B, C, …. Exact deducibility thus incorporates a criterion of relevance.1

Note

In an article of 1983 (“Bolzano’s consequence, relevance, and enthymemes,” Journal of Philosophical Logic 12 (1983) 299–318; pp. 310 ff.), Rolf George argued that the above condition of relevance should be recognized as a feature of Bolzano’s concept of deducibility. Mark Siebel (“Bolzano’s concept of consequence,” Monist 85 (2002) 580–99; pp. 594 ff.; cf. Der Begriff der Ableitbarkeit bei Bolzano (St Augustin: Akademia Verlag, 1996), pp. 225 ff.) later challenged this, noting that on Bolzano’s general concept of deducibility, there are cases of deducibility where premises and conclusion do not share any variables (e.g., [2 is an even number] is deducible from [The Eiffel Tower is in France] relative to the variable [France], since any substitution for [France] which makes the second proposition true also (trivially) makes the first proposition true.) Yet George had not claimed that the shared variable property could be proved of Bolzano’s concept of deducibility alone. Rather, he claimed (and showed) that it could be proved if we added a postulate stating that a proposition is deducible from certain others with respect to given variables, only if it is not universally valid with respect to them (George, Postulate 2; p. 309; in his paper “Variation, derivability, and necessity,” Grazer phil. St. 53 (1997) 117–37, p. 130, Siebel acknowledges this). Now this postulate is a theorem, as we have just noted, not about Bolzano’s general relation of deducibility, but rather about his relation of exact deducibility. Siebel also claims (p. 596 of the Monist article and 1997, p. 130) that “Bolzano offers the condition of shared variable ideas as if it was a theorem of his definition….” (Rusnock and George also made this claim in the article “Bolzano as Logician,” in D. Gabbay and J. Woods, eds, Handbook of the History and Philosophy of Logic, Vol. 3 (Amsterdam: Elsevier, 2004), pp. 177–205, p. 197; obviously, Rolf and I (PR) weren’t paying close enough attention at that time.) It seems to us that this claim, which is based upon Bolzano’s remarks in WL, §155.21, is incorrect. At that place, Bolzano argues that it is not always possible, by a judicious selection of variables, to place any given propositions into a relation of deducibility; this result is the counterpart to §154.5, where Bolzano claims that it is possible to place any given propositions in a relation of compatibility. He argues as follows [II.120]:

It is not the case that any proposition M, let alone any arbitrary collection of propositions M, N, O, … can be placed into a relation of deducibility with another individual proposition A or a collection of propositions A, B, C, D, … simply by stipulating that certain of their ideas i, j, … should be considered variable. Given, for example, that the two propositions “A has b” and “C has d” have no common constituent aside from the idea “has”, then it is obvious that, no matter which ideas we envisage as variable, these two propositions will never stand in a relation of deducibility, since the ideas which are placed in one of them are altogether independent of the ideas which will appear in the other.

It is clear that Bolzano here offers a counterexample to the claim that any given propositions stand in a relation of deducibility with respect to some selection of variables. It seems to us that there is no reasonable way to interpret what Bolzano says here as a proof of a general theorem about variable sharing (which he nowhere states). Rather, it seems to us that Rolf George was the first to state and prove the above result. One final remark: Bolzano offers a similar proof of a related result at WL, §375 [III.475–6].

Probability

We have seen that Bolzano made compatibility a condition of deducibility. Perhaps the most important motivation for this decision was the possibility of extending deducibility to a logic of probabilities, so that inductive and deductive logic could be united in a single system. Bolzano uses the expression ‘probability’ only for conditional probability, and sometimes uses the expression ‘comparative validity’ for it. He gives the following definition:

The conditional probability of a proposition M relative to the propositions A, B, C, … (as always, with respect to variable constituents i, j, k, …) is the ratio of the number of cases obtained by variation where A, B, C, …, M are all true to the number of cases where all of A, B, C, … are true.1

The probability of M is thus a fraction between 0 and 1. Now this fraction cannot be defined unless its denominator is non-zero, that is, unless at least one substitution makes all of A, B, C, … true, or, in other words, unless A, B, C, … are compatible.

As was the case with concept of the degree of validity of a proposition, Bolzano clearly recognizes that the set of appropriate substitutions needs to be constrained if the above definition is to give an accurate measure of probability. In addition, he discusses how to get a measure of probability in some cases where the class of allowable substitutions is infinite.1

If the probability of M relative to A, B, C, … and i, j, k, … is equal to one, the number of substitutions that make A, B, C, … as well as M true is equal to the number of substitutions that make A, B, C, … true—but this occurs only if every substitution that makes all of A, B, C, … true also makes M true, i.e., when M is deducible from A, B, C, …. On the other hand, if the probability of M is zero, then no substitution makes all of A, B, C, … as well as M true, and M is therefore incompatible with A, B, C, …. The probability of M relative to A, B, C, … thus has deducibility and incompatibility as extreme cases. This is an extraordinary achievement. Bolzano’s approach yields the first logical definition of probability, and for the first time brings deductive and inductive logic together in a single theory. As Wittgenstein would later say: “the certainty of a logical inference is a limit case of probability.”2

Excursus: Deducibility, Necessity and Apriority

It is important to note that, as with analyticity, deducibility as such carries no epistemological freight on Bolzano’s conception. It is a relation between abstract objects, propositions in themselves, and may obtain whether or not we are aware of it. Again, too, the extreme generality of the definition ensures that there will be no temptation to claim that every case of consequence can be recognized a priori, or reflects a necessary connection. According to this definition, for example, the proposition

George H. W. Bush became president of the United States of America in 1989

counts among its consequences

George H. W. Bush’s eldest son became President of the United States of America in 2001

because any substitution for X that makes

X became president of the United States of America in 1989

true also makes true

X’s eldest son became President of the United States of America in 2001.

The above example, by the way, is by no means an isolated one as Bolzano explains in §110 of the Theory of Science. There he defines what he means by a complete idea of an object α:

[I]f the proposition “α is A” is true, then from this proposition either all, or only some of the attributes of α can be derived, where for this derivation nothing is used but truths of the form “A has the attribute m”, “A has the attribute n”, etc. If all attributes of α can thus be derived, then A is called a complete or exhaustive idea of its object; otherwise we say that A represents the object α only incompletely. Thus, I call the concept “a being that is omnipotent” a complete concept of God, since it is possible (perhaps not for man, but in itself) to derive from it all the attributes of God in the just indicated way, i.e., only by means of propositions of the form “an omnipotent being must also be omniscient, independent, etc.”. For the same reason I call the idea “father of Alexander the Great” a complete idea of King Philipp of Macedon, while the concept “King” and also the concept “King of Macedon” are examples of incomplete ideas of that man. For it is impossible to deduce from them anything approaching all the attributes of the object that they are to represent.1

Subsequently, he points out that whenever an idea represents an object α exclusively, it is a complete idea of that object. His proof runs as follows:

If an idea represents only one object, then it is always an exhaustive idea of that object …. For if there are some attributes of the object α that cannot be derived from the idea A in the indicated way, then a second object β can be thought which has all attributes that can be derived from A but lacks those that are present in α but cannot be derived from A. Thus the object β too, would fall under the idea A, and A should not be called a singular idea.2

At first encounter, many readers might think that Bolzano is here endorsing a famous Leibnizian thesis:

Now it is certain that every true predication has some basis in the nature of things, and when a proposition is not an identity, that is to say, when the predicate is not expressly contained in the subject, it must be included in it virtually. […] So the subject term must always include the predicate term in such a way that anyone who understands perfectly the concept of the subject will also know that the predicate pertains to it. This being premised, we can say it is the nature of an individual substance or complete being to have a concept so complete that it is sufficient to make us understand and deduce from it all the predicates of the subject to which the concept is attributed. An accident, on the other hand, is a being whose concept does not include everything that can be attributed to the subject to which the concept is attributed. Thus the quality of king which belonged to Alexander the Great, if we abstract it from its subject, is not determined enough to define an individual, for it does not include the other qualities of the same subject or everything which the concept of this prince includes. God, on the contrary, in seeing the individual notion or “haecceity” of Alexander, sees in it at the same time the basis and the reason for all the predicates which can truly be affirmed of him—even knowing a priori (and not by experience) what we can know only through history—whether he died a natural death or by poison.1

Well, yes and no. Leibniz, as we can see from the above passage, held that in order to form an idea of an individual substance, one must form an idea from which all of the attributes of the substance can be deduced. In addition, however, he claimed that a perfect understanding of the idea would permit one to know every truth about its object.

Bolzano agreed with the first claim, but rejected the second. To form an idea of an individual like Alexander, he thought, we need not have in mind an idea which, if perfectly understood, would reveal every last detail of his biography. An idea of someone who possesses even one of the attributes peculiar to Alexander would suffice to represent him exclusively. Such an idea would, as we have seen, have to contain intuitions according to Bolzano. A contemporary of Alexander, for example, might have formed such an idea having the form [this man]. He could understand this idea with perfect clarity and distinctness and yet know very little indeed about its object. All the same, Bolzano endorses Leibniz’s first claim, namely, that if the idea does represent Alexander exclusively, then every truth about Alexander is deducible from it. What can he possibly mean?

When Bolzano says that an attribute b is deducible from a given idea A, he means simply that there is a relation of deducibility between the propositions [α is A] and [α has b], where [α] is the only variable. Nothing in this definition guarantees that we, or anyone else (with the exception of God), can know that such a relation obtains in any particular case, still less that we can know this a priori.

This is why, in §155, no. 2 of the Theory of Science, Bolzano says that a relation of deducibility between propositions A, B, C, D, … and M, N, O, …

…is of particular importance, since once we know that it obtains it puts us in a position to infer the truth of M, N, O, …, once we have recognized the truth of A, B, C, D, ….1

In marked contrast to what John Etchemendy calls “our ordinary concept of consequence,” then, Bolzano’s concept of deducibility contains no epistemological element. To say that something follows, on Etchemendy’s view, seems to mean that one can know, indeed even a priori, that it does.2 Not so for Bolzano.

To further illustrate this point, let us take a moment to explain some remarks that Bolzano made about intuitions. Recall that he had argued for the simplicity of intuitions as follows:

But as certain as it is that ideas of the form “This, which now occurs in me” are singular ideas, just so is it certain that among these there are at least some that are completely simple. For if we suppress the thought of any additions like “which occurs in me just now”, “which I just now see, hear, or feel”, or “which I am now pointing at with my finger”, etc., the bare idea designated by the word “this” is certainly a completely simple idea. But the object that it represents remains throughout the same single one, whether we think the additions or not. For, if we consider them more closely, all these additions express no more than certain attributes that the single object that we just now represent possesses precisely because it is this one and no other; indeed, our idea does not become restricted to that single object only by means of these additions, but rather becomes redundant through them.1

Exner was baffled by this claim:

[W]hen I say “this” (namely, an actual rose, which is red, plain, with yellow stamens, green, serrated, wilted leaves etc.), the question arises: are these characteristics all explicitly contained in that which is designated by “this” or not? No, for then that which is designated by “this” would be something composite; rather, they are contained in it is such a way that they can be derived from it as redundancies. But what would be the simple characteristic represented by “this” from which the rest could be derived? Can the redness of the petals be derived from their roundness or from the yellowness of the stamens, or which of these characteristics could ever be derived from another? …But according to your presentation, it seems that all characteristics arise from the one unknown characteristic designated by “this”, something that is incomprehensible to me.2

Exner seems, quite naturally, to suppose that when Bolzano says the properties of the object of an intuition can be derived or deduced from its idea (i.e., the intuition), he means that we can see that they follow, that the careful consideration of the idea will reveal all. But this is not what Bolzano meant. Rather, his point is that, supposing [this] to be an intuition which represents something that is red, every appropriate substitution for x which makes [x is this] true makes [x is red] true. The attributes follow, that is, in the sense of Bolzano’s definition of deducibility.

Incidentally, the case of intuitions is somewhat different from that of other kinds of singular ideas. For an intuition cannot appear by itself as the predicate idea of any proposition; hence when, in §110 of the Theory of Science, Bolzano says that all intuitions are complete ideas of their objects, this cannot be understood to mean that if b is an attribute of the object of an intuition A, that every appropriate substitution for x which makes [x is A] true also makes [x has b] true, at least not if the ‘is’ in the former sentence is construed as the ‘is’ of predication. Rather, it seems to us, we have to do here with the ‘is’ of identity.1 When Bolzano claims that the properties of the object of an intuition follow from its idea, he should be taken to mean that the following schema is valid for every b which represents a property of the object of the intuition [this]:

[image: image]

Indeed, the simplest way to understand his view here would be to say that the fact that the object of an intuition has the properties it has follows from the fact that it is what it is; in other words:

[This has b]

follows from

[This = this]

where b represents any property of the object of the intuition and only the underlined occurrences of [this] are considered variable.

Having said all this, the epistemological side of deducibility or logical consequence was clearly also important to Bolzano. Even if, as his methodology required, epistemological considerations have no place in the Theory of Elements, where propositions and ideas in themselves are the topic, they do arise later.

For Bolzano, recall, to say that a proposition M follows from propositions A, B, C, … with respect to variables i, j, … is just to say that every substitution for i, j, … which transforms all of A, B, C, … into truths also transforms M into a truth. To know that a relation of deducibility holds, then, is to know that a certain universal generalization is true.

But there are many kinds of universal generalizations, for example:



• All the members of city council are corrupt

• All reptiles have three-chambered hearts

• No body travels with a velocity greater than that of light

• Every substitution for [human], [vertebrate], and [mortal] that transforms the two propositions [All humans are vertebrates] and [All vertebrates are mortal] into truths also transforms [All humans are mortal] into a truth.



And different sorts of knowledge (which we may or may not be able to obtain) will be required to determine whether or not they are true.

In the case of relations such as deducibility, Bolzano tells us that we should consider the form of an inference or, what amounts to the same, we should focus on the invariable parts. He writes:

[I]f we must demonstrate that the propositions M, N, O, … are deducible from A, B, C, … with respect to the variable ideas i, j, … (§155) we can by no means do so by showing that all of the infinitely many ideas which, when put in the places of i, j, …, make all of A, B, C, … true, also make all of M, N, O, … true. Rather, we must gather this from a consideration of the form of these propositions—either directly, or else through the consideration of other truths. The most important forms where a relation of deducibility can be recognized, either immediately or with the help of knowledge belonging to logic, have been discussed in the chapter dealing with inferences. Others, those where mathematical, historical, etc., knowledge is required to judge are not treated here.1

Consider now the case of logical deducibility, using the last example given above:
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Focusing on the form, we have:

[image: image]

Or, in symbols:

[image: image]

And the obvious truth to consider here corresponds to the second-order formula:

[image: image]

Clearly, though, this is what Bolzano would have called a purely conceptual truth, indeed, one that contains only logical concepts. Thus it is precisely of the sort which were recognized as candidates for a priori knowledge. In the case of the following form of inference, by contrast

[image: image]

the corresponding universal generalization

Everyone who resigned from the US presidency in 1974 had trouble finding competent plumbers

obviously contains a number of intuitional ideas, and hence is not the sort we should expect to know a priori.1

Logical Concepts

We conclude our discussion of Bolzano’s variation logic with a few remarks on logical concepts. We have seen that Bolzano distinguished special cases of analyticity and deducibility which might be called logical analyticity and logical consequence: a proposition is logically analytic if it is universally valid with respect to a form whose only invariable parts are logical ideas, and similarly in the case of consequence. In marked contrast to many later authors, Bolzano does not attempt to make a great deal of the distinction between logical and non-logical, or, in the language preferred by many of his contemporaries, between the formal and the non-formal. In our view, there are several reasons for this. First of all, we recall Bolzano’s rejection of Kant’s claim that logic was a completed science. Nothing could be farther from the truth in his opinion, and the number of new concepts appearing in Bolzano’s Theory of Science was proof enough of the unfinished state of the discipline and its open-ended future. But if this is the case, attempts to precisely determine the limits of logic were almost certain to fail.1 But if we are not in a position to say which concepts belong to logic and which do not, the distinction between logical and non-logical consequence and analyticity remains itself a rather imprecise notion.

We have seen that Bolzano’s very general definition of consequence permitted him to declare many argument forms valid that others would have rejected as being at best enthymematic. In this general perspective, to be sure, there are some cases where the consequence relation seems pretty obviously logical, e.g.,

Some A are not B. Therefore, not all A are B

and some cases which seem obviously non-logical, such as

X was a twentieth-century US President who ordered the illegal bombing of Cambodia. So X once gave a sentimental speech about his dog.

But the boundary between the two can also seem quite blurred. Is there really such a great difference, for instance, between the following two inferences?

If A then B and if B then C. Therefore, if A then C.
a < b and b < c. Therefore, a < c.

Recall that Bolzano agreed to call logic a formal science only insofar as it dealt with entire classes of propositions, or arguments, etc. A form, in one sense of the word, is just a class of propositions (or arguments, etc.); more precisely, it is a linguistic expression containing variables that is associated with a class of propositions. Thus for example, the form ‘A is honest’ determines the class
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The formal aspect of, say, a proposition, is just the part that all the members of the class have in common. But every proposition has several forms, and hence the formal aspect of a proposition depends upon the way you look at it: there is no absolute separation of formal and non-formal elements. The appellation “logical”, for its part, does not seem for Bolzano to mark out a region of thought with any special epistemological or metaphysical status (apart from that which logic shares with all purely conceptual sciences). Indeed, Bolzano thought that the boundaries between sciences should be settled in large measure by pragmatic considerations: various concepts or propositions are treated in one and the same science in part because it is useful or beneficial to proceed in this way. It is advisable to have a science of logic, a science dealing with the organization and presentation of scientific information, and it is far from obvious that all the concepts in such a science will have the same, special epistemological status. To declare a concept logical is, on this view, to say that it is a concept that logicians would do well to discuss. His primary preoccupation does not seem to have been—as some earlier commentators have thought it must and should have been—to arrive at the concept of logical consequence or logical analyticity. Rather, these are special cases of more general and more interesting relations, singled out because in a treatise on logic, it is reasonable to expect that only inferences grounded on logical concepts are dealt with:

[A]ccording to the very wide sense in which I have taken the word deducibility (§155) the validity or invalidity of some deductions can be assessed only if we have knowledge of matters outside logic. Thus from the proposition “this is a triangle” we may deduce the proposition “this is a figure the sum of whose angles equals two right angles” (with respect to the idea “this”), and from the proposition “Caius is a man”, we can deduce the proposition “Caius has an immortal soul” with respect to the idea “Caius”). For whenever we replace the indicated idea by some other idea, the conclusions become true whenever the premises are true. But to realize this, we must know two truths, namely that the sum of the angles in any triangle equals two right angles, and that the souls of all men are immortal. Since these are truths which are not at all concerned with logical objects, i.e., with the nature of concepts and propositions, or rules according to which we must proceed in scientific exposition, nobody will demand that logic should teach deductions of that sort. Hence, what can be expected in this place is only a description of those modes of deduction whose correctness can be shown from logical concepts alone, or, what comes to the same thing, which can be expressed in the forms of truths, in which nothing is mentioned except concepts, propositions, and other logical objects.1

This passage reveals relatively little. Logic, apparently, deals with the nature of propositions and concepts (or more generally ideas). What, exactly, are the “other logical objects”? Do linguistic entities such as the propositional forms, for example, count as logical objects given that Bolzano presents the theory of inferences in terms of them? Even if, as seems to be the case, Bolzano did not think the boundary between logic and other disciplines was of deep metaphysical or epistemological significance, it is still interesting to make a provisional inventory of his logical concepts.

I. Auxiliary concepts, mereological and metalogical concepts



1. The concept of an object, or something (Gegenstand, Etwas, Etwas überhaupt), of an attribute, which covers both properties (attributes of single objects) and relations (attributes of collections). For Bolzano, everything is an object, including the properties and the states of things.

2. Mereological and set theoretical concepts: The concept of a collection (Inbegriff), of whole and part, of a multitude or set [Menge], an extension, of a sum and of content.

3. Fundamental metalogical concepts: proposition in itself, idea in itself, concept, intuition, as well as concepts of constituents of propositions such as: subject-idea, predicate idea, copula, the concept of a concretum (an idea of the form [something, which has the attribute b] and an abstractum (an idea of an attribute).

4. Fundamental semantic concepts: objectuality (Gegenständlichkeit) and objectlessness, truth, and falsity.

5. Concepts expressing variation: place of variation, variable idea, substitution, making true/false.

6. Concepts of logical relations: identity and diversity, inclusion, subordination, equivalence, incompatibility, exclusion, contrariety, contradiction, deducibility, and related concepts.



II. Logical concepts strictly speaking



1. Linking concepts: the copula has (to possess an attribute), and concepts that link the parts of certain ideas: who, which, and lack of (predicate negation).

2. Concepts of operations on ideas: not-, and, or.

3. Quantifiers (which Bolzano does not always translate into his canonical language): all, each, whichever, several, a few, none, one, two, etc.

4. Propositional connectives: either …or, if …then, and, not (proposition negation).



It goes without saying that this list is incomplete and, as Bolzano says, not immune from controversy. Among other things, we have included only concepts from elementary logic: in order to fill it out, it would be necessary to add modal operators, probabilistic concepts, and many others.


8. Ground–Consequence and the Objective Connection between Truths

Bolzano had a rich variety of concepts of consequence at his disposal—ordinary deducibility, logical deducibility, exact deducibility, exact logical deducibility, etc.—enough, one might have thought, to satisfy the requirements of even the most fastidious methodologist. Yet, when he considered what he called the objective connections between truths, he thought that more remained to be said. In particular, he believed that there was a relation of objective dependence between truths that differed from all of the varieties of deducibility he had distinguished, and that it was precisely this relation that many philosophers had been aiming at in their studies of the order of propositions in a science.

He gave the name of ground-consequence [Abfolge] to the relation of immediate objective dependence of one truth on one or several others.1 He seems to have thought that the ground-consequence relation was in some respects like deducibility, in some like causality, and in others like “providing an explanation for”. Not surprisingly, he did not succeed in uniting these quite heterogeneous intentions into a single coherent theory. Bolzano tells us that a certain uncertainty plagues everything he says on the subject, and warns us not to expect anything by way of a complete account, his goal being to draw the reader’s attention to an important unsolved problem.1 We will give a sketch of his remarks.2

The order observed in axiomatic presentations of the most advanced sciences, e.g., mathematics, is an order of proof, and so it might be thought that the relation of ground-consequence could be defined in terms of the relation of deducibility. However, Bolzano thought it clear that deducibility alone would not do the job, not even the narrower notion of exact deducibility.3 For one thing, he seems to incline towards the view that there are instances of the ground-consequence relation that are not also cases of deducibility.4 Moreover, there are cases of mutually deducible, or equivalent, propositions where it seemed clear to Bolzano that the ground-consequence relation could only go one way. Consider, for example, the following two propositions:



(1) [The barometer reads higher today than yesterday.]

(2) [The air pressure is higher today than yesterday.]



Supposing the barometer to be functioning properly, these propositions are mutually deducible when [today] and [yesterday] are considered variable. What is more, knowing (1) allows us to recognize the truth of (2); (1) is what Bolzano calls a subjective ground or “ground of knowledge” for (2). On the other hand, he thinks it absurd to say that (1) is an objective ground for (2); rather, (2) should be thought of as a (partial) objective ground for (1):

[W]e will never believe that the truth that the barometer stands lower today than yesterday is the objective ground of the truth that the atmospheric pressure is lower today than yesterday. Rather, it is obvious that between these two truths it is the converse relation that holds; the latter truth is one of the partial grounds from whose connection the former is produced as a consequence: because the air pressure has decreased, the mercury has sunk.1

The causal language is no accident in this case. Indeed, Bolzano thinks that causal statements are at bottom just statements of ground/consequence relations:

“X is the cause of Y” actually means “the truth that X exists is related to the truth that Y exists as ground (partial ground) to consequence (partial consequence).”2

But the relation of ground-consequence is not limited to, nor is it reducible to, cause–effect relations, for Bolzano thinks that it also applies to propositions dealing with things that have no causal relations, e.g., propositions in themselves or mathematical objects.3 He claims, for example, that although the following two propositions are mutually deducible relative to the variables [A] and [B], the former should be considered the consequence of the latter but not vice versa (we shall see why he thought this in a moment).



(1) [A pair of circles in the same plane, one with centre A and radius AB, the other with centre B and radius AB, must intersect.]

(2) [A and B being distinct points, there exists a third point C at distance AB from both A and B.]



In general, while deducibility may be mutual, Bolzano thinks that ground-consequence is anti-symmetric. Other structural features also separate deducibility from the ground-consequence relation: any proposition that is not universally invalid with respect to given variable ideas is deducible from itself with respect to the same ideas, but no proposition is its own ground. Finally, deducibility is transitive (at least with respect to the same variables), while ground-consequence is anti-transitive.4

We have seen that in some cases causal relations are associated with the ground-consequence relation. But this cannot be the case in, e.g., mathematics. How is the relation determined there? Bolzano frankly admits that he has no completed theory. However, he does have several suggestions. In §221 of the Theory of Science, he points to two features, simplicity and generality, which place some conditions on ground-consequence relations in purely conceptual sciences such as mathematics. A proposition A is called simpler than B if the content (p. 208 above) of A is a proper subset of the content of B. A is called more general “when either its subject or its predicate idea, or both, are of greater extension.” He sets out the following rules:



The simpler truth cannot be the consequence of the more complex.1

Among truths of equal complexity, the more general truth cannot be the consequence of the more specific.



To illustrate the use of the first of these criteria, let us return to the two propositions mentioned above:



(1) [A pair of circles in the same plane, one with centre A and radius AB, the other with centre B and radius AB, must intersect.]

(2) [A and B being distinct points, there exists a third point C at distance AB from both A and B.]



(1) should be considered the consequence of (2), Bolzano argues, but not vice versa.2 Having settled on the view that geometrical objects should be defined as structured point-sets, Bolzano saw that to say that two circles intersect is just to say that two point-sets have an element in common. But to say that the set of points at distance AB from A and the set of points at distance AB from B have a common member we first have to know that there is a point such as described in (2), and we can know this without even considering the sets in question. (2) is thus a simpler proposition than (1), since it does not involve the notion of set, and thus cannot be a consequence of (1).

To illustrate the second criterion, we refer to Bolzano’s observation that the theorems of the general theory of quantities (including arithmetic, algebra, and analysis) cannot be proved by appealing to geometrical truths.3 A proof of a theorem of analysis based on geometrical considerations could not possibly reflect the objective relations of dependence, since spatial quantities are just a special kind of quantities in general. To attempt to prove a theorem of analysis based on considerations from the less general science of geometry would thus be like trying to prove that no one in New York is over seven feet tall based on the observation that no one in a certain apartment building in that city is.

Finally, Bolzano offers what he considers a sufficient condition for truths A, B, C, … to be the grounds of another truth M.1M is a consequence of A, B, C, …, he states, if M is exactly deducible from A, B, C, … relative to variable parts i, j, k, …, and if A, B, C, … are the simplest of all the propositions equivalent to A, B, C, … relative to i, j, k, …. We can see the general thrust of Bolzano’s inquiry: exact deducibility involves deducibility as well as the independence and indispensability of the premises. The criterion of simplicity provides the means to choose between rival premises meeting the previous criteria.

As Bolzano himself conceded, there are large gaps in this account of ground-consequence. One might even wonder if Bolzano’s problem is sufficiently well-defined to admit of a solution. He ends his discussion with the following remark:

I occasionally doubt whether the concept of ground and consequence, which I have above claimed to be simple, is not complex after all; it may turn out to be none other than the concept of an ordering of truths which allows us to deduce from the smallest number of simple premises the largest possible number of the remaining truths as consequences.2


9. Sciences and their Treatises: The Theory of Science Proper

The fourth and final volume of the Theory of Science is devoted to what Bolzano calls the theory of science properly speaking. Given all the abstract speculation that precedes this part, one can be forgiven for expecting the same sort of approach to be taken in this part. But we do not find anything of the sort. Instead, human needs take centre stage, a science being defined as

a collection of all the truths of a certain kind, which are of such a nature that the part of these truths that are noteworthy and known to us is worth writing down in a special book, combined, if necessary, with other truths necessary for the understanding or proof of the former, in a way that makes them as comprehensible and convincing as possible.1

The measure of what is worthwhile, moreover, is provided by the highest moral law, and the highest principle of the entire theory of science is accordingly an ethical one:

In dividing the entirety of truth into individual sciences and in presenting these sciences in special treatises, everything must be done in the way required by the laws of morality, thus in such a way that the greatest possible sum of good (the greatest possible promotion of the general well-being) is thereby produced.2

The boundaries of sciences, for example, are determined by practical considerations. We must always ask whether it would be useful to combine such and such truths into a single science. This usually amounts to asking whether there are circumstances in which a sufficient number of people would find it useful to learn precisely this collection of truths (or at least the part that is already known). We are clearly a long way away from “sciences in themselves” delimited on a purely objective basis. Instead, we find that Bolzano’s conception of the sciences rejects a variety of traditional claims: sciences are not, in general, occupied with a single genus of objects, they need not proceed from a single source of knowledge nor be based upon a single principle. Moreover, sciences often overlap, and enter into complicated relations of dependence, including cases of mutual dependence.3 There is no elegant, objective structure constituted by the entirety of sciences.

Within a presentation of a science (a treatise or textbook), moreover, propositions need not be ordered to reflect relations of ground and consequence or even deducibility. With different sciences, and different classes of readers for whom a treatise is intended, different approaches will be appropriate. Proofs may follow the objective order of ground-consequence relations, but they need not. It might even be appropriate to use false premises in some of our deductions, for example, in proofs ex concessis, where one shows that even on the (false) presuppositions of one’s readers, a given proposition still follows (though he adds that this should never be done in a way that suggests that the author himself accepts the false premises).4

Principles or basic propositions [Grundsätze], moreover, are distinguished from basic truths [Grundwahrheiten]. While the latter, as we have seen, are defined objectively, in terms of the ground-consequence relation, the former are defined in terms of the role they play in a treatise, and thus once again ultimately in terms of human needs. In particular, some principles are merely subjective, used only in order to convince, rather than to make us aware of objective connections between the truths in the science.1

Similar remarks apply to proofs, classifications, the divisions of a treatise and other features besides. Consistently, the approach is pragmatic, and the question always before Bolzano’s mind is: “Would the adoption of this feature in a treatise help in organizing and communicating useful knowledge?”

Bolzano recognized that he was out of step with his contemporaries on these points just as he was when he took an abstract and objective approach in the Theory of Elements while most of them developed logic on a subjective or psychological basis:

My criticism of the now customary form of presentation of logic that ideas, propositions and truths are never considered from the objective point of view, is aimed only at the part of logic usually entitled the Theory of Elements. Concerning the so-called Theory of Method I would advance the opposite reproach, namely, that one abstracts too much, in that one presents only the laws of thought that apply to all beings, and says nothing of the ones that concern only us humans. In the Theory of Method, one should present the rules that tell us how to produce a science, or rather, a treatise of a science. A treatise is supposed to be a book in which the truths belonging to a given science are written in a way that makes them as comprehensible and convincing as possible, not for every thinking being (e.g., not for angels), but rather for us humans. Thus in order to give a complete specification of the rules which must be followed here, one must not pay attention only to the conditions governing thought and knowledge in all beings, but also to those valid for human beings. The Theory of Method should not therefore in my view be considered part of pure logic, but rather united with applied or empirical logic, and its doctrines should be presented not before, but after those of pure logic as their application.2

In certain cases, Bolzano thought, pragmatic considerations justify presenting a science in a way that shows as much of its objective structure as possible. Treatises organized in such a way are thus also envisaged as a special case in Bolzano’s general theory of science. In such presentations, we would do our best to identify all simple concepts occurring in the science, to define all others in terms of these, to identify not just subjective principles but the most objectively fundamental propositions of the science (basic truths even, in some cases), and to strive to make our proofs indicate the objective connections (relations of ground-consequence) that hold between the truths we are concerned with. In this special case, Bolzano comes close to the ideal that Betti, De Jong, and others have called the classical model of science.1

Bolzano thought this approach particularly appropriate in the case of pure mathematics, and spent many decades working on developing mathematics in precisely this way. As we intend to speak later of Bolzano’s mathematical work, however, we will postpone until then our discussion of the features of this special kind of scientific presentation.


10. Conclusion

An integral part of Bolzano’s Theory of Science is historical—“constant attention to earlier contributors to the field”, as he put it in the subtitle of the work. The promise is kept, perhaps a little too well for Bolzano’s modern readers, who, if they wish to read the work in its entirety, must wade through lengthy discussions of Bolzano’s predecessors and contemporaries. Though many of these do not contribute much to our understanding of logic, they do serve to highlight the degree to which Bolzano stood apart from his contemporaries.

Bolzano could not have been more out of step with the main philosophical currents of his times (particularly in Germany)—often called the Age of German, or Post-Kantian, Idealism. Indeed, to judge from the majority of histories, he seems to have been born a hundred years too soon. These tell us that analytical philosophy was a relatively late arrival on the scene, appearing in Jena and Cambridge after Hegelianism and related movements had begun to run out of steam. Bolzano’s works put the lie to these accounts. In them one finds not only many key points of the program of classical analytic philosophy, but also a great many of the significant details. With him, Central European philosophy started on the analysis that would dominate world philosophy in the second half of the twentieth century. Because this origin was obscured and because Frege’s acquaintance with philosophical tradition was rather weak and mostly second-hand, analytical philosophers, trained mainly in logic and with insufficient knowledge of the past, forgot that they were heirs to the great tradition of Aristotle and Leibniz and were often forced to re-invent solutions proposed by their predecessors. As Husserl realized, Bolzano’s philosophy is essential for modern analytical philosophy, because it links it with the great philosophers of the past, opening up at the same time wide perspectives towards the future.

In his book on the origins of analytical philosophy, Michael Dummett deplores the “prevalent modern habit of speaking of analytical philosophy as ‘Anglo-American’. […] This terminology distorts the historical context in which analytical philosophy came to birth, in the light of which it would better be called ‘Anglo-Austrian’….”1 It also obscures the fact that modern analytic philosophy and phenomenology have a common root. All of this would have been obvious, he continues, had it not been for the political collapse of central Europe in the twentieth century.

When he has been mentioned at all in histories of nineteenth-century philosophy, Bolzano has usually seemed out of place. Copleston’s History of Philosophy is instructive here. For the most part, his account of the nineteenth century follows the usual pattern. It is the century of Kant’s successors, Fichte, Schelling, and Hegel occupying pride of place. Attentive to the facts, though, he cannot avoid saying something about Bolzano, even though he cannot really fit him into his narrative. “Chronological reasons,” he writes, “justify the inclusion in this chapter of some brief reference to Bernard Bolzano, even if his rediscovery as a forerunner in certain respects of modern logical developments tends to make one think of him as a more recent writer than he actually was.”1 Surely, though, the problem here is not with Bolzano, but rather with the historians’ expectations. Because of his detailed knowledge of both mathematics and philosophy (a rare combination of specialities even today), Bolzano was among the first to see some of the characteristic problems of contemporary philosophy. On account of his intelligence, independence, and doggedness, he was also the first to achieve decisive results—results which, far from being of merely historical interest, still have in many cases things of value to teach us today. A philosopher of Bolzano’s stature is not a minor anomaly that can be safely ignored. If he doesn’t fit into the framework of the standard historiography, then so much the worse for it.
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2 WL, §61. Bolzano mentions geometrical objects as an apparent counterexample to the claim that all objects are composed of simple parts. Lines, for example, are said to be infinitely divisible, and at the same time it is claimed that every part of a line is itself a line, which therefore has further parts. Bolzano’s response is that if the word ‘part’ is understood in Euclid’s sense, i.e., to mean the same as ‘homogeneous part’, the remark is certainly correct, but irrelevant. For on his view all geometrical objects are ultimately composed of simple, though heterogeneous, parts, namely, points. In the case of ideas in themselves, however, Bolzano also supposes that the simple parts are homogeneous with the wholes—they too are assumed to be ideas. Cf. “Über den Begriff des Schönen,” BBGA, 1.18, p. 101: “For what else should a [complex] idea consist of if not other ideas?”

1 WL, §92.

2 WL, §96, no. 3 [I.446].

3 Bolzano’s defence of the view that there are objectless ideas gave rise to intense speculation among the students of Brentano, notably Twardowski, Husserl, and Meinong, for it seemed to contradict a central claim of their teacher, who had maintained that all ideas or presentations, indeed all mental phenomena, are intentional, directed towards objects. See, e.g., Kasimierz Twardowski, Zur Lehre vom Inhalt und Gegenstand der Vorstellungen (Vienna, 1894), §5 (Eng. tr. by R. Grossman, On the Content and Object of Presentations [The Hague, 1977]). Also Edmund Husserl, “Intentionale Gegenstände” (unpublished MS, 1894), pp. 303–48 in Husserliana, Vol. XXII (The Hague, 1979); Alexius Meinong, “Über Gegenstandstheorie,” pp. 1–50 in A. Meinong, ed., Untersuchungen zur Gegenstandstheorie und Psychologie (Leipzig, 1904); Eng. tr. pp. 76–117 in R. Chisholm, ed., Realism and the Background of Phenomenology (New York, 1967).

1 WL, §70.

2 See above, p. 218.

3 He does say that he believes the idea [nothing] to be complex, analyzable as [not something] (WL, §89, no. 3 [I.417]). Though not decisive, this suggests that he might have thought that there are no simple, denoting, objectless ideas.

1 L’art des généralités (Paris: Aubier, 1999), pp. 605–7.

2 In a semantic confusion common at that time, the word ‘characteristic’ (Merkmal in German) was used to refer both to properties of objects and to the ideas that represent these properties.

1 Letter to Exner, 18 December 1834 [BBGA 3.4/1, p. 102; MM-EX, p. 159]; Cf. WL, §120.

2 Kant had reserved the term ‘intuition’ for singular ideas which stand “in immediate relation to their objects” (Critique of Pure Reason, A 320). For a comparison of the theories of Kant and Bolzano, see R. George, “Intuitions, the theories of Kant and Bolzano,” in Semantik und Ontologie, ed. M. Siebel and M. Textor (Frankfurt: Ontos Verlag, 2004), pp. 319–54.

3 WL, §271.

1 WL, §35, no. 8 [I.163].

2 Cf. R. George, Editor’s Introduction to Theory of Science (Blackwell: London, 1972), pp. xxxix ff.

1 Letter to Exner of 22 November 1834 [BBGA 3.4/1, p. 90; MM-EX, pp. 147–8]; Cf. Bolzano’s letter to Exner, 9 July 1833 [BBGA 3.4/1, p. 27; MM-EX, p. 96]: “Someone brings a rose near us. We see—not red in general, but this red present in the rose. We smell, not odour in general, but rather only this pleasant fragrance, which just this rose has; when we are injured by one of its thorns, we feel not pain in general, but rather this determinate pain.”

1 WL, §72.

2 R. George, “Intuitions, the theories of Kant and Bolzano,” pp. 343–4.

1 WL, §59, no. 3.

1 ML, §6, no. 4 [BBGA 2A.7, p. 59; MM-EX, p. 51]; cf. Bolzano to Exner, 9 July 1833 [BBGA 3.4/1, pp. 27 ff.; MM-EX, pp. 97–8]; WL, §278 [III.22].

2 We shall discuss later (p. 341) what Bolzano might have meant when he said that the object of the intuition has these additional attributes follows from the fact that it is this.

3 WL, §44.2 [I.192].

4 Cf. “Verbesserungen und Zusätze zur Logik,” BBGA, 2A.12/2, p. 90: “On the idea ‘I’: I take this to be complex. By ‘I’, we mean the substance to which these ideas, sensations, etc., adhere, and this idea is composed of the concepts of a substance, of having, etc.—and the intuitions of these ideas, sensations, etc.”

1 Cf. B. Russell, An Inquiry into Meaning and Truth (many editions), Chapter 7: “Egocentric particulars”.

2 WL, §350.

3 J. Perry, “The problem of the essential indexical,” in The Problem of the Essential Indexical and other Essays (Stanford: CSLI Publications, 2000). See M. Textor, Bolzanos Propositionalismus (Berlin: De Gruyter, 1996) for an examination of the connections between Bolzano’s theory and the modern semantics of indexicals and demonstratives. Bolzano’s intuitions are even more closely related to Russell’s logically proper names (see, e.g., The Philosophy of Logical Atomism [Reprint Chicago: Open Court, 1998]).

4 WL, §278 [III.22]; §286 [III.84–5]. At this point, it seems natural to ask whether Bolzano thought God had intuitions over and above those corresponding to human ones. Though we have found no detailed discussion of this question, a stray remark in the Theory of Science (WL, §81, no. 2 [I.390]) suggests that the answer is yes, and indeed that God has an intuition for every object: “I believe I may conclude that it must always be possible to determine the matter of an object by means of inner attributes alone because the constituents of which an object is composed belong to the object and can be thought by means of certain simple ideas that apply to these parts and nothing else, so that their determination does not require the consideration of another, different object (at least when we are speaking not just of our human cognitive faculties, but cognitive faculties in general).”

1 WL, §75, no. 4.

2 Perry (“Frege on Demonstratives,” in The Problem of the Essential Indexical and Other Essays [Stanford: CSLI Publications, 2000], p. 15) has argued against incommunicable ideas of self as follows: “Suppose M is a private and incommunicable sense, which is to serve as the sense of “I” when I think about myself. M cannot be a complex sense, resulting from the compounding of simpler, generally accessible senses. For it seems clear that it is sufficient, to grasp the result of such compounding, that one grasp the senses compounded. So M will have to be, as Frege says, primitive.” His argument continues by pointing out the implausibility of this last mentioned view. But there is an unwarranted inference here: from the fact that an incommunicable complex sense must contain an incommunicable part it by no means follows that the incommunicable part must be an idea of self. [That which is thinking this] (or, as Russell would later have it, [the biography to which this belongs]), for example, would, on Bolzano’s account, be a complex, incommunicable idea of self with no incommunicable part representing the self.

3 G. W. Leibniz, Philosophical Papers and Letters, ed. and tr. L. Loemker, 2nd edn (Dordrecht: Reidel, 1989), pp. 291–5.

1 New Essays, III, iii §6, tr. Remnant and Bennett.

2 See, e.g., Logik, ed. Jäsche, I, §11, §15.

1 Brentano, dictation 9 March 1917 (in F. Brentano, Psychology from an Empirical Standpoint, tr. L. McAlister, p. 320).

2 Über Möglichkeit und Wahrscheinlichkeit, ed. R. Chisholm, in A. Meinong, Gesamtausgabe (Graz: Akademische Druck- u. Verlagsanstalt, 1968–78), Vol. 6, Chapter 2.

3 Psychology from an empirical standpoint III: sensory and noetic consciousness, tr. L. McAlister (London: Routledge & Kegan Paul, 1981), pp. 66–7. This point can be made in a different way by pointing out the indexical character of the words ‘I’, ‘now’, ‘here’, etc.

1 WL, §74, no. 3 [I.333–4].

2 WL, §76.

3 WL, §75, no. 2 [I.335].

1 WL, §75 [I.335]. Bolzano’s account closely parallels the one later developed by Bertrand Russell. See, e.g., The Problems of Philosophy, Chapter 5; also “The Philosophy of Logical Atomism,” Part II; quoted from B. Russell, Logic and Knowledge, ed. R. C. Marsh (London: George Allen & Unwin, 1956). In another striking coincidence, Russell also appeals to the perception of utterances of proper names to account for reference to persons no longer living: “[W]hen, for example, we make a statement about Julius Caesar, it is plain that Julius Caesar himself is not before our minds, since we are not acquainted with him. We have in mind some description of Julius Caesar: ‘the man who was assassinated on the Ides of March’, ‘the founder of the Roman Empire’, or, perhaps, merely ‘the man whose name was Julius Caesar’. (In this last description, Julius Caesar is a noise or shape with which we are acquainted.)” The Problems of Philosophy, new edn (Oxford; Oxford University Press, 1997), Chapter 5, pp. 58–9.

2 In his earlier work BD, Bolzano uses the term ‘intuition’ where his later usage would require ‘sensation’ or ‘impression’, etc. See, e.g., §6 of the Appendix. It is possible that the habit of such usage survived the change of doctrine.

1 WL, §379 [III.501].

2 Some related problems are discussed in WL, §303.

1 WL, §410, Note [IV.48–9].

2 Indeed, on Leibniz’s view, the two problems are at bottom the same, since every individual constitutes its own species, or natural kind.

3 Essay, III, vi.

4 Essay, III, vi, §2.

1 Essay, III, vi, §2.

2 Essay, III, vi, §2.

3 Essay, III, vi, §6.

1 WL, §75, no. 4.

1 WL, §75, no. 4 [338–9].

1 WL, §75, no. 4 [I.339].

2 WL, §75, no. 4 [I.340].

3 WL, §75, no. 4. He credits Locke with this observation (Essay, IV, iv).

4 See, e.g., H. Putnam, “Meaning and Reference,” Journal of Philosophy 70 (1973) 699–711; “The Meaning of ‘Meaning’,” Minnesota Studies in the Philosophy of Science 7 (1975) 215–71.

1 WL, §137 [II.53–4].

2 See WL, §366 [III.449–50], quoted above, p. 200. Another constraint discussed by Bolzano is non-redundancy. In many languages, for example, number is marked by both verb and subject forms, e.g., ‘He has’, ‘they have’ (WL, §127 [II.15]). Arguably, however, there is really only one contribution to meaning here, even though it is expressed twice. Languages may also contain markers that at least on the face of things often express nothing of real significance, e.g., gender (cf. WL, §57.3; §69, note 2; §127, no. 4; also Mark Twain, “The Awful German Language”).

3 Cf. below, p. 242 et seq.

1 Bolzano discusses this example in §173 of the WL.

2 Some of these attempts are documented in Anton Marty’s classic “Über subjectlose Sätze und das Verhältniss der Grammatik zu Logik und Psychologie,” Vierteljahrsschrift für wissenschaftliche Philosophie 8 (1884) 56–94, 161–92, 292–340.

3 Cf. WL, §172.

4 Well, nearly definitive. A number of Kantian logicians suggested minor improvements to Kant’s table.

5 See, e.g., Kant, Critique of Pure Reason, A54/B78.

6 Critique of Pure Reason, B ix.

1 Cf. Critique of Pure Reason, A xiv: “…common logic already provides me with an example [which shows] that all simple acts of reason can be enumerated completely and systematically.”

2 Bolzano reviews the relevant literature in §§185–94 of the WL. See also §§12, 81, 116, and 254.

3 WL, §116 [I.540].

1 In support of this somewhat unorthodox view, Bolzano notes (WL, §81, note 1 [I.391]) that Cicero took the terms forma and species to be interchangeable.

2 WL, §12, no. 2 [I.48].

1 WL, §81 note 2 [I.393]; cf §12 [I.48].

2 WL, §254 [II.516].

3 Cf. WL, §186 [II.252].

1 WL, §127 also contains one of the oddest assertions Bolzano ever made, namely: “Could we not call every compound of the form ‘A has b’ a proposition, no matter whether the signs ‘A’ and ‘b’ designate mere ideas, or ideas of a certain sort, or even entire propositions?” If we were to take this suggestion at face value, however, then it seems we would have to accept that ‘has has has’, ‘has has Socrates’, ‘is larger than has Socrates is mortal’, ‘perpendicularity has Aristotle’, etc., express propositions, have truth values, etc. One of Homer’s nods? (We find a different view in §81, note 2: there he adds that A must be a subject-idea and b an attribute-idea.)

2 Cf. Bolzano’s Wissenschaftslehre und Religionswissenschaft in einer beurtheilenden Uebersicht (Sulzbach, 1841), p. 49.

1 Bolzano’s Wissenschaftslehre und Religionswissenschaft, p. 48.

2 In this connection, it is worth recalling that Frege (Begriffsschrift, §3) had said that all of the formulas of his concept script could also be taken to be of the subject–predicate form, namely, by taking the combined content- and judgment-stroke [image: image] to express the predicate in every case.

3 See Peter Simons, “Bolzano über Wahrheit,” pp. 13–27 in E. Morscher, ed., Bernard Bolzanos geistiges Erbe für das 21. Jahrhundert, Beiträge zur Bolzano-Forschung, Vol. 11 (St Augustin: Academia Verlag, 1999).

1 WL, §24. As an historical curiosity, we mention that Heidegger seems to have made it at least this far into the Theory of Science, for he gave the same list of senses of ‘true’ and ‘truth’, using several of Bolzano’s phrases, in a course of lectures on logic given in 1925–6. See W. Biemel, ed., Logik: die Frage nach der Wahrheit, M. Heidegger, Gesamtausgabe, Vol. 21 (Frankfurt am Main: Klostermann, 1975), pp. 9–10. Bolzano is not mentioned as the source in the text, though he is briefly discussed later on (see, e.g., pp. 86–7).

2 WL, §159, no. 29 [II.159].

1 WL, §131 [II.26].

2 WL, §131 [II.26–7]. For similar formulations, see Bolzano’s letter to Exner of 18 December 1834 [BBGA 3.4/1, p. 111; MM-EX, p. 167]; “Verbesserungen und Zusätze zur Logik,” BBGA 2A12, p. 105. Bolzano appears to make a stronger claim in WL §131, namely, that the two sentences have the same sense. But this seems excessive, since the latter seems to express a proposition containing ideas of ideas, while this will not be the case generally with [A has b]. On this point, cf. E. Casari, “An interpretation of some ontological and semantical notions in Bolzano’s logic,” pp. 55–105 in Bolzano’s Wissenschaftslehre 1837–1987: International Workshop Firenze 16–19 Sept. 1987 (Florence: Leo Olschki, 1992), p. 77.

1 WL, §31. Bolzano discusses the proof further, offering a direct version, in §530. For a detailed discussion of these matters, see Stefania Centrone, “Consequentia Mirabilis, Antiskeptizismus und Antinomien. Über Bolzanos Beweis, daß es wenigstens eine Wahrheit an sich, daß es der Wahrheiten mehre, ja unendlich viele gebe,” pp. 233–62 in S. Centrone, Studien zur Bolzano (St Augustin: Academia Verlag, 2015).

2 PdU, §13 offers a different proof that there are infinitely many truths provided that there is one along the following lines. Suppose that [A0] is a truth. Now let [An+1]=[[An] has truth], for n = 0, 1, 2, 3, …. We then have an infinite sequence of truths [A0], [A1], …, each of which differs from the others because it has a different subject-idea. Cf. WL, §32, note and BBGA 2A.7, pp. 159–60 (§103).

3 For detailed discussion of this question, see M. Textor, “Caius-at-noon, or, Bolzano on Tense and Persistence,” History of Philosophy Quarterly 20 (2003) 81–102.

1 Athanasia, 2nd edn, p. 79.

2 WL, §127, no. 5 [II.15].

3 WL, §127, no. 5 [II.15].

4 WL, S 45, no. 1.

1 WL, §45, no. 1 [I.202]: “…an object at another time is actually a different object.” Cf. below, p. 461.

2 WL, §125 is entitled: “Every proposition is either true or false, and remains that way always and everywhere.” Arianna Betti takes this section to indicate that Bolzano thought that propositions in themselves, though non-actual, nonetheless have truth or falsity at a time (indeed at all times), and thus admit of temporal determinations. See her “Sempiternal truth. The Bolzano–Twardowski–Leśniewski axis,” pp. 371–99 in J. Jadacki and J. Paśniczek, eds, The Lvov-Warsaw School—The New Generation, Poznań Studies in the Philosophy of the Sciences and the Humanities, Vol. 89 (Amsterdam: Rodopi, 2006), p. 374. It seems to us that it is also possible that Bolzano was speaking loosely here, and merely meant to indicate that with propositions, unlike many sentences, a time-indication is not required for truth or falsity. While doing violence to Bolzano’s actual words, this interpretation seems to us to better fit with his remark that temporal determinations are attached only to actual objects (3-D, §2, no. 6 [BBGA 1.18, p. 228]). If this interpretation were correct, propositions would have truth or falsity timelessly.

1 WL, §80, no. 3 [I.381].

2 WL, §91, note 2 [I.430]; cf. GL, Vorkenntnisse, §65 [BBGA 2A.7, p. 117 et seq.], and below, p. 402 et seq.

3 WL, §135, no. 12 [II.41]. In Bolzano’s example, there is only a single idea.

1 WL, §80, no. 5 [I.383].

2 WL, §80, no. 5 [I.383].

3 Bolzano’s term for a collection in which the order of the parts is considered a matter of indifference is ‘Menge’, which we have chosen to translate not as the more familiar ‘set’, but rather as ‘multitude’. Discussed below, p. 430 et seq.

4 See below, p. 444.

1 WL, §135 note [II.43]. Cf. WL, §91, note 2.

2 Cf. WL, §135, no. 13 [II.42].

1 WL, §17 ff.

2 WL, §25 (b).

3 WL, §142.

4 WL, §137.

1 WL, §196 [II.329]; cf. §138.

2 WL, §137 [II.53].

1 F. Příhonský, Neuer Anti-Kant (Bautzen, 1850), p. 147. Cf. Bolzano’s manuscript “Verbess. u. Zus. zur Logik,” BBGA 2A.12/2, p. 103: “Judgments of existence: The flaw of the ontological proof of the existence of God did not lie in the fact that existence is not an attribute, as Kant had claimed. Rather, the flaw is that, while existence is presupposed of every being [Wesen], it must first be proved that the concept of the being is an objectual one.” Also R. George, Editor’s Introduction to Bolzano, Theory of Science (London: Blackwell, 1972), pp. xxxi–xxxii.

2 See below, p. 279.

1 WL, §89, no. 3 (a) [I.416–17].

2 WL, §136, no. 1.

3 Cf. above, p. 260.

4 WL, §89, no. 3 (b) [I.417].

1 WL, §136, no. 2.

2 WL, §189, no. 1(e) [II.269]; cf. §136.

3 WL, §234, no. 3. As are propositions with objectless predicate ideas (no. 4).

1 Note that this analysis also covers Russell’s famous example: “The Present King of France is bald.” (“On denoting,” Mind 14 (1905) 479–93). A further point is perhaps worth mentioning here. While many modern logicians deem singular propositions with empty subjects to be false (or rather, they prefer to eliminate non-referring singular terms altogether), they also claim that general propositions with empty subjects are true. For example, the proposition “The round square is round” counts as false under Russell’s analysis, while “All round squares are round” is deemed true. Bolzano’s uniform analysis declares all propositions with empty subjects false.

2 Ettore Casari has provided the most thorough investigation of these we are aware of in section 18 of his book Bolzano’s Logical System (Oxford: Oxford University Press, 2016).

3 WL, §136, no. 2 [II.47].

4 WL, §136, no. 2 [II.50].

5 Cf. above, p. 264.

1 WL, §§137, 138.

2 Because Bolzano requires for the truth of [All A are B] that there be at least one A, we would also have to add this condition to the above formulation.

1 WL, §57, no. 2.

2 Among logicians, Frege followed this practice in his Begriffsschrift (§11), as did Russell (The Principles of Mathematics, 2nd ed. (New York: Norton, 1937), p. 72.), Carnap, (The Logical Syntax of Language (London, 1937), pp. 21–2), and many others.

3 G. Birkhoff and S. MacLane, A Survey of Modern Algebra (New York: Macmillan, 1950), p. 143.

4 H. L. Royden, Real Analysis, 2nd edn (New York: Macmillan, 1968), p. 57.

5 J. L. Bell, A Primer of Infinitesimal Analysis (Cambridge: Cambridge University Press, 1998), p. 18.

1 WL, §196 [II.330]; cf. §225, note.

2 WL, §181. Note that the variables A, B, C, … occurring in these forms are not to be replaced by propositions, but rather by ideas whose objects are propositions.

1 WL, §160, no. 2.

2 WL, §166, no. 2.

3 WL, §§164, 179; discussed below, pp. 305 f.

4 WL, §164 [II.200].

1 WL, §193, no. 1 [II.307]. When Bolzano says that A is not false after its kind, he simply means that at least one substitution transforms A into a true proposition.

2 WL, §193, no. 5 [II.312]. See below, 277 ff., for more details on Bolzano’s notion of necessity.

1 See, e.g., A. R. Anderson and N. Belnap, Entailment: the Logic of Relevance and Necessity, Vol. I (Princeton: Princeton University Press, 1975), pp. 473 ff.

2 WL, §179 [II.226].

3 Cf. WL, §155, no. 21.

1 WL, §179 [II.226].

2 WL, §133.

3 WL, §74.

4 Cf. WL, §294 [III.115]: “…judgments which contain an intuition, especially those which are held to be true, are usually called experiences or judgments of experience in a very broad sense of these terms.”

1 Bolzano was nevertheless confident that many purely conceptual propositions could be known a priori. In §133 of the WL [II.36], he writes that most can. It is not at all clear what he meant by this, or why he said it.

2 WL, §182 note.

3 WL, §182 [II.232–3].

1 See below, Chapter 8, Section 11.

2 Bolzano discusses the Liar paradox in §19 of the WL, but seems to think it can be neutralized.

1 Tractatus, 4.0031.

2 It is surprising, given Bolzano’s repeated insistence that ordinary forms of expression do not always accurately reflect the logical components of the propositions they express, to find William Kneale (“Universality and Necessity,” British Journal for the Philosophy of Science, 12 (1961) 89–102, p. 93) writing that Bolzano, at least in one context, embraced “the very naive assumption that a proposition must contain distinguishable constituents corresponding to all the distinguishable constituents of a sentence that expresses it….” (This is only rarely the case, according to Bolzano.) Similarly, Coffa makes this puzzling remark about Bolzano: “The central idea of logical analysis, the realization that language is an extraordinarily misleading guide to content, was still in the future” (The Semantic Tradition from Kant to Carnap [Cambridge: Cambridge University Press, 1992], pp. 39–40).

1 By Heinrich Scholz, Die Wissenschaftslehre Bolzanos. Eine Jahrhundert-Betrachtung (Berlin, 1937).

2 Stephen Read, for instance, identifies Tarski’s rejected substitutional definition with Bolzano’s (Thinking about Logic (Oxford, Oxford University Press, 1994), p. 41). John Etchemendy does the same, though he acknowledges that this identification is misleading in certain respects (The Concept of Logical Consequence (Cambridge: Harvard University Press, 1990), p. 163, note 5).

3 Critique of Pure Reason, tr. W. Pluhar (Indianapolis: Hackett, 1996), A6/B10; cf. Kant’s Logik, ed. Jäsche, §36; Prolegomena, §2.

1 §36 [Ak 9, p. 111].

2 As a remark in the Prolegomena suggests (§2; Ak 4, p. 266): “…whatever be their origin or logical form, there is a distinction in judgments, as to their content, according to which they are either merely explicative, adding nothing to the content of the cognition [by which he seems to mean the subject-idea], or ampliative, increasing the given cognition: the former may be called analytic, the latter synthetic.” Emphasis added.

3 Essay, IV, viii, §5.

1 Prolegomena, §2 [Ak 4, p. 266].

2 BD, II, §§17–18 [MW, p. 115].

3 Bolzano’s example is: “The father of Alexander, King of Macedon, was King of Macedon.” (WL, §148 note [II.87]). We will see below that for Bolzano analyticity, at least in the broad sense, implies neither necessity nor apriority.

4 In the New Essays (Book IV, Chapter ii), Leibniz had already recognized a much wider variety of forms under the heading of “identities”.

1 Kant, as Frege remarked (Foundations of Arithmetic, §88), seems to have looked upon concepts as simple sums of characteristics.

2 WL, §148 [II.88].

3 Or, rather, that these expressions occur vacuously in the sentence. See, for example, W. V. O. Quine, “Truth by convention,” in The Ways of Paradox and Other Essays (Cambridge: Harvard University Press, 1976), p. 80.

1 Cf. WL, §305, no. 1. Examples such as [A round square is round], incidentally, show in Bolzano’s opinion that Kant’s claim that all Kant-analytic propositions can be known to be true a priori is false. As we have seen, this observation has important implications for the ontological argument, among others. Cf. p. 256, above.

1 WL, §148, no. 1 [II.83].

2 WL, §148, no. 3 [II.84].

1 WL, §69, note 2 [I.314]; cf. GL, Vorkenntnisse, §25 [BBGA 2A.7, p. 111].

2 Cf. above, p. 246.

3 II.393.

1 Bolzano himself says (WL, §446) that [A] is equivalent to [[A] has truth]—but we can’t appeal to that claim here, since its truth presupposes the possibility of allowing an entire proposition to vary, which is precisely what we are trying to avoid. This remark does indicate, however, that Bolzano saw no problem with varying entire propositions in practice.

2 A. Tarski, Logic Semantics, Metamathematics, 2nd edn (Indianapolis: Hackett, 1983), p. 415.

1 Künne claims (“Analyticity and logical truth: from Bolzano to Quine,” pp. 184–249 in M. Textor, ed., The Austrian Contribution to Analytic Philosophy [London: Routledge, 2006], p. 237, note 63) that [has] is not allowed to vary, but the remarks he refers to (from ML, §8, no. 1 [BBGA 2A7, p. 62; MM-EX, p. 53]) seem to apply only to the main copula in a given proposition, not to secondary occurrences of [has] in the subject or the predicate. For instance, if a proposition were of the form ‘A, which has b, has c’, one might consider the entire subject-concept variable, in which case the first occurrence of [has] would also vary, at least as a part of the subject-idea. It is easy, by the way, to see why Bolzano would not want to consider the main copula of a proposition variable—for given his assumptions concerning propositional form, if it were replaced by anything else, the result would no longer be a proposition. Cf. WL, §127.

1 Begriffsschrift, §9 tr. Bynum.

2 See, Y. Bar-Hillel, “Bolzano’s Propositional Logic,” Archiv für mathematische Logik und Grundlagenforschung 1/3 (1952) 305–38, p. 310; Jan Berg, editor’s introduction to BBGA I.12/1, p. 16.

3 M. Siebel, Der Begriff von Ableitbarkeit bei Bolzano. Beiträge zur Bolzano-Forschung 7 (St Augustin: Academia, 1996), p. 64.

1 M. Siebel, Der Begriff von Ableitbarkeit bei Bolzano, pp. 64–5.

1 WL, §91.

2 WL, §274 [III.16].

3 W. Künne, “Propositions in Bolzano and Frege,” Grazer phil. St. 53 (1997) 203–40, pp. 223 ff.; see also W. Künne, “Constituents of concepts: Bolzano vs. Frege,” pp. 267–85 in A. Newen, U. Nortmann, and R. Stuhlmann-Laeisz, eds, Building on Frege (Stanford: CSLI Publications, 2001), pp. 278–80. Cf. P. Simons, “Bolzano, Tarski, and the limits of logic,” Philosophia Naturalis 24 (1987) 378–405, p. 403.

4 “Verbesserungen und Zusätze zur Logik” (manuscript), BBGA 2A.12/2, pp. 148–9.
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Chapter 7

Theory of Knowledge


In many, perhaps most, of the philosophical systems of the modern period, epistemology occupied centre stage. Whether the approach was aprioristic, empiricist, sensationist, ideological, critical, phenomenalistic, idealistic, or what have you, more often than not the first questions asked concerned the mind and its abilities, the sources of knowledge, and the limitations of our senses, understanding, and reason. If the theory of knowledge was not first philosophy, it was at the very least the first order of business.

Many philosophers of the time appear to have conceived of the mind as a kind of machine, which, when furnished with certain raw materials, would transform them into finished products. By itself, this hypothesis does not seem to be heavy with consequences. But there followed an ambitious thought: if we understand how the machine works, we will by the same token understand its products: psychology will thus provide the key to all knowledge. And a reckless one: knowledge of the mind is in fact the easiest thing to come by, because after all it is our own mind (much closer to us than Jupiter or Mars, for instance) and we need only look inside to observe its workings.

“I manifestly know,” Descartes announced confidently, “that nothing can be perceived more easily and more evidently than my own mind.”1 While Kant, contemplating a complete system of the philosophy of pure reason, wrote:

That such a system is possible—and, indeed, that it cannot be overly wide-ranging, so that we may hope to complete it entirely—can be gathered even in advance from the following: What here constitutes the object is not the nature of things, which is inexhaustible, but the understanding that makes judgments about the nature of things, and even this understanding, again, only in regard to its a priori cognition. Moreover, the understanding’s supply of a priori cognition cannot be hidden from us, because, after all, we need not search for it outside the understanding; and we may indeed suppose that supply to be small enough in order for us to record it completely, judge it for its value or lack of value, and make a correct assessment of it.1

Rather than pursuing individual sciences in the traditional way, then, we can, as Hume writes, conquer all much more surely and quickly if only we start at the right place:

Even Mathematics, Natural Philosophy, and Natural Religion are in some measure dependent upon the science of Man; since they lie under the cognizance of men, and are judged of by their powers and faculties. ’Tis impossible to tell what changes and improvements we might make in these sciences were we thoroughly acquainted with the extent and force of human understanding, and cou’d explain the nature of the ideas we employ, and of the operations we perform in our reasonings.2

The only purpose of logic, accordingly, is “to explain the principles and operations of our reasoning faculty, and the nature of our ideas….” Psychology thus becomes the Queen of the Sciences, the place we must begin if genuine advances are to be made:

Here then is the only expedient, from which we can hope for success in our philosophical researches, to leave the tedious lingring method, which we have hitherto followed, and instead of taking now and then a castle or village on the frontier, to march up directly to the capital or center of these sciences, to human nature itself; which being once masters of, we may every where else hope for an easy victory. From this station we may extend our conquests over all those sciences, which more intimately concern human life, and may afterwards proceed at leisure to discover more fully those, which are objects of pure curiosity. There is no question of importance, whose decision is not compriz’d in the science of man…. Etc.3

A manuscript entitled “Logische Vorbegriffe,” likely written around 1815, reveals that Bolzano had early on chosen a different path. Rather than with the mind, cognition, or experience, etc., he explains there, we should begin with truths: first with an elucidation of the concept of a truth, then a proof that there are truths. Only afterwards may we proceed to consider thoughts, ideas, and knowledge, to show that we can know truths, and so on.1 By truth, moreover, it is clear that he already has in mind something very like what he would later call a truth in itself, that is, a true proposition in itself, so that the mind is not even on stage for the first act.2

This basic plan is followed in the Theory of Science. However, the proof that there are truths in themselves, presented in Part I (the Theory of Fundamentals), is there followed by an extensive second part (the Theory of Elements), devoted to propositions and ideas in themselves, their properties and relations, including, notably, relations of deducibility, probability, and ground-consequence—in short, to logic in the narrower sense of the word. All of this is now also considered a necessary preliminary to the theory of knowledge. Bolzano thinks, that is, that we must first understand the nature of propositions in themselves, what is is for these to be true, what it takes for an inference to be valid, and so on, before we can ask how it is that we are able to recognize truths, make correct deductions, etc. In the end, more than eleven hundred pages have gone by before we arrive at a presentation of the theory of knowledge. There was no negligence in this arrangement: Bolzano clearly thought that a great many of the modern philosophers had grabbed the wrong end of the stick on this key point.

A qualification must be added to the above, however. For Bolzano does discuss a traditional question of epistemology in the Theory of Fundamentals, namely, whether we can know anything at all. But his reasons for doing so are not at all the traditional, Cartesian, ones, and he takes pains to make clear that this interpolation forms no essential part of his plan. These considerations, he remarks in the introduction, “may not be superfluous” given that “it is possible that some of my readers even doubt whether there are truths in themselves, or whether we should admit that humans have the capacity to know such objective truths.” That is, they are addressed primarily to those readers who are danger of falling into such an “all embracing scepticism,” as it is obvious that they are in no position to profit from instruction in logic.1 It is for this practical reason, and not on account of the theoretical structure of his philosophy, that Bolzano places these inquiries so close to the beginning of the Theory of Science. He seems to regard scepticism mainly as a kind of affliction which requires treatment, rather than a position that demands refutation, and his approach is accordingly more therapeutic than theoretical.

As we saw above, Bolzano’s logic broke decisively with tradition on a number of fronts, and with widespread views of his time on others. Let us recall a few of these which are of importance for our present topic. For starters, he begins not with ideas, but rather with propositions in themselves, abstract (or non-actual) objects that are either true or false. Ideas are then defined as parts of propositions that are not themselves propositions, and their nature is elucidated by considering their logical attributes. Complex ideas with objects are individuated by their extensions, their parts, and the way these parts are combined, while simple ideas with objects are individuated by their extensions alone. He accordingly rejects the notion that ideas are copies of their objects, as well as the weaker claim that there is any noteworthy similarity between an idea and its object.

Bolzano carefully distinguishes, moreover, between linguistic expressions, the ideas and propositions in themselves these designate, the subjective correlates of the latter (subjective propositions and ideas), and the objects of ideas (in cases where there are some). In line with this, the psychological processes involved in inferring, etc., are clearly distinguished from objective relations between propositions in themselves such as deducibility and probability, as are our reasons for taking something to be true (subjective grounds) from the objective grounds of a truth. So too at the most fundamental level: we must distinguish between basic truths [Grundwahrheiten] in the objective sense on the one hand, and the starting points of subjective proofs [principles, Grundsätze] and immediate judgments on the other. Finally, the subjective distinction between a priori and empirical knowledge is clearly distinguished from the closely related objective one between purely conceptual and intuitional propositions.

The result is a significant reorientation of epistemology. Consider, for instance, the question of the nature of ideas. For the vast majority of Bolzano’s contemporaries, and for a great many of his predecessors in the modern period, it would have seemed almost too obvious to bother stating that introspection is the primary means by which we become acquainted with the nature of ideas. We have but to look inside to find all there is to know about them. Yet, as we saw above, when Locke, for example, looked inside, many of the ideas he claimed to discover were like photographs.1 When, afterwards, he tried to explain how such ideas could become general, e.g., how an idea (image) of a mouse could, by judicious abstraction, somehow become an idea of living things in general and thus also depict a fungus, the result was not a happy one. This is not to mention the perplexities involved in explaining reference to objects, or the roles ideas were supposed to play in judgments. For Bolzano, by contrast, before we look inside the mind, we need to have at least some notion of what we are looking for. In particular, the nature of ideas must first be elucidated by investigating the logical roles they are called upon to play. Only then can we attempt to see, with the help of introspection or other means, how these roles are concretely realized.

Or consider the traditional problem of the adequacy of ideas. As long as ideas were taken to be some sort of mental copies of their objects, it made sense to ask just how good these copies were, to conjecture that some of their features (corresponding to primary qualities of objects such as extension, shape, etc.) exactly resembled those of their objects while others (corresponding to secondary qualities such as colour, taste, etc.) did not. For Bolzano, such questions did not even deserve to be called pseudoproblems. In his view, an idea simply has certain objects, and this relation is a primitive one, not reducible to resemblance or anything else. We can call this relation agreement if we like (and this is the best sense he could make of the locution), but in that case to say that an idea agrees with its objects is utterly trivial:

If one wished to say that agreement [sc., between an idea and its object] simply means that the ideas fit their objects, i.e., actually represent them, then I would ask: which object do you mean by the object of an idea? If you mean the objects to which the idea itself applies (and I usually take the expression in this sense) then every idea represents its object; for an object that the idea does not represent, or does not fit, is not an object of that idea.2

The consequences are equally striking in the case of Bolzano’s account of our knowledge of mathematics and other purely conceptual sciences. Once we have distinguished the objective order of dependence which holds between truths from the subjective order involved in a particular discovery or proof, and the acceptance of a purely conceptual proposition from a priori knowledge, we have the degrees of freedom required to make sense of mathematical research, in particular of Bolzano’s speciality, foundational research. We can distinguish, for example, between proofs that serve merely to convince and those which display the objective grounds of truths, as well as between the starting points of an inquiry and the ultimate objective grounds of truths.1

The innovative aspects of Bolzano’s theory of knowledge are, as one might expect, counterbalanced by a number of traditional elements. Like most of his contemporaries, he assumed that sensations caused by extra-mental objects provided the data from which we infer the existence and attributes of the latter. Like them, he thought the association of ideas a key explanatory principle. All the same, the clarity and precision that he brings to his discussion were quite new. Regardless of what one thinks of these traditional epistemological theories, one gets a much clearer statement of them from him.


1. The Elements of Bolzano’s Theory of Knowledge


Bolzano’s epistemology is premised upon the proposition that the contents and activities of the mind in thinking closely (though not exactly) resemble the objective structures described in the Theory of Elements. Just as on his account there are ideas and propositions in themselves, relations of deducibility and probability among them, etc., so too one finds in the mind subjective ideas and propositions, inferences, and so on. In his presentation of epistemology in Book 3 of the Theory of Science, Bolzano accordingly follows the order of the Theory of Elements, dealing first with subjective ideas before turning to judgments and then inferences (discussed under the heading of the mediation of judgments).

(a) Subjective Ideas and Judgments

As in the Theory of Elements, Bolzano’s adoption of the traditional order saddles him with a problem of exposition. For, as we saw earlier, an idea in itself is defined as a sub-propositional part of a proposition in itself. Thus propositions had to be characterized before ideas, even though their detailed discussion was to come after. So too in the case of the subjective realm, where an idea can be characterized as something that can occur as a part of a judgment, but which is not itself a judgment.2

Bolzano recognizes two kinds of subjective counterparts to propositions in themselves. To begin with, we have judgments, mental acts in which a proposition is accepted or taken to be true.1 A judgment is not a simple act of merely thinking or entertaining a proposition, but instead a sort of inner affirmation of it. I can, for example, simply consider the propositions that there are pygmies or that that there is life on other planets without making any judgment. Thus when Bolzano writes that a judgment is “the appearance in the mind of some proposition,”2 one should not be misled into thinking that that is all there is to it.

The other kind of subjective proposition, the sort which appears in the mind when we merely think but do not judge, is in Bolzano’s estimation actually a kind of idea. In such cases, he claims, we simply form an idea of this proposition. In a letter to Exner, for example, he writes that

Propositions and ideas in the subjective sense are something real, phenomena in or products of the mind of a thinking being. Ideas in the subjective sense therefore require a being who has them; propositions in the subjective sense require a being in which they occur, either as represented or judged.3

In contrast to ideas and propositions, with their timeless, abstract nature, subjective ideas and judgments are actual entities which arise in our minds and then disappear, processes which begin and end in time. They are phenomena, the appearances of their objective counterparts in our minds or souls. In terms of Bolzano’s ontology, they are adherences, and the mind a substance.4 More specifically, subjective ideas and judgments are inner attributes or properties of minds. Bolzano calls them psychological phenomena. Ideas and judgments are not the only kinds, however, as he also recognizes sensations, wishes, and resolutions.5

It is the nature of the mind to act: it is constantly busy not only sensing, desiring, and resolving, but also forming new simple ideas, synthesizing complex ideas and judgments, and inferring new judgments. As actual entities in their own right, subjective ideas and judgments also have both causes and effects. Among the most important of these, from the point of view of epistemology, are their effects on the mind itself. First of all, Bolzano maintains that psychological phenomena leave traces of their presence which endure even after the phenomena have ceased to be. He seeks to explain a number of psychological capacities and activities in terms of these traces, among them memory and the association of ideas.1 Ideas also engage in mutual interaction when they combine to form complex ideas or judgments.2 Another very important effect that can be produced by the presence of given judgments is the formation of a new one; Bolzano calls this process the mediation of a judgment by other judgments. We shall speak of it in greater detail below.

For each subjective idea and each judgment, there is a corresponding idea or proposition in itself.3 Given God’s omniscience, the converse also holds.4 In the case of human beings, however, things are more complicated. Every subjective human idea or judgment will indeed have its objective counterpart, but there will inevitably be infinitely many ideas and propositions that never enter the mind of a given individual, and some that never enter the mind of any human being. Moreover, there might be several occurrences of an idea within a single mind corresponding to a given objective one, and of course the same objective entity may be grasped by a number of different individuals, giving rise to so many subjective ideas or judgments.

When an individual forms an idea or makes a judgment corresponding to a given idea or proposition in itself, he is said to grasp the objective correlate. The objective idea or proposition is also called the matter [Stoff] of its subjective counterpart.5 In a letter to Exner, Bolzano concedes that his use of words like ‘grasp’ is purely metaphorical, and in the end not very helpful:

But you ask me: how can objective propositions and ideas be grasped by subjective propositions and ideas? How can something that does not exist be grasped by something that exists? What can this “grasp” mean here? I believe that I have already reminded you that the word “grasp”, as well as all the similar words I have used in this attempt to reach a mutual understanding, are only figurative expressions used in the hope that anyone who understands the language can gather from the whole context which completely simple concepts, or else concepts composed of a very small number of parts, it really was that I designated with these words. Do not therefore demand a definition of the concept I connect with the word “grasp”; I truly believe it to be simple.1

Whether or not Bolzano’s surmise that the concept of grasping is simple and hence indefinable is correct, we can still characterize this relation with a fair degree of precision. A subjective idea with objects, to begin with, will only count as the grasping of a given objective one if it has the same object(s) as the latter.2 So too with respect to content: a subjective idea will count as a grasping of a complex objective one only if it has parts corresponding to the parts of the latter, similarly arranged. Similar remarks apply to propositions.3

To the extent that we are aware of the composition of our subjective ideas, we may obtain information about the corresponding objective ones. Bolzano notes at one point, for example, that there must be at least as many parts in an objective idea as we correctly distinguish in its subjective correlate. But there may be more, since

…it is not necessarily the case that we are always clearly conscious of, and able to disclose, what we think. Thus it may occur that we think a complex idea in itself and are conscious that we think it, without being conscious of the thinking of its individual parts or being able to indicate them. It follows that from the consciousness that a certain mental idea consists of several parts we may infer that the corresponding idea in itself also consists of several parts. But we cannot with certainty infer the converse, i.e., that an idea in itself does not consist of parts merely because we do not distinguish any parts in the corresponding mental idea.4

Even in mathematics, where the composition of concepts is often transparent, we are not always distinctly aware of the simple parts of a given concept, even if we are in a position to indicate them upon demand. Indeed, the power of definitions consists in making it possible for us to use a concept without always having to be aware of all of its parts.

Given the similarity between objective and subjective ideas with respect to their logical attributes, the classifications developed for ideas and propositions in themselves can be extended directly to cover their subjective correlates. Just like objective ideas, subjective ones may be either objectual or objectless. When, for instance, we think the concept [regular tetrahedron], we have an objectual subjective idea; not so when we think the concept [regular pentahedron]. Subjective ideas are also either simple or composed ultimately of simple parts. They may be similarly divided into intuitions, pure concepts, and mixed ideas. Judgments may be classified as either true or false (correct or incorrect), singular or general, intuitional or purely conceptual, and so on.

(b) Intuitions and Concepts

Intuitions are an especially important kind of subjective ideas. For Bolzano, they are defined not in terms or the faculty that produces them or by the way they arise in the mind, but rather strictly in terms of their logical properties, being singular with respect to extension, and simple with respect to content.1

In comparison with intuitions, pure concepts are ideas that are not both singular and simple, and which number no such ideas among their parts. According to this definition, concepts can be either simple and general (e.g., [something]), or simple and objectless (e.g., [not], [has]), or complex and either objectless ([largest prime number]), singular ([even prime number]), or general ([prime number less than ten]). We must have concepts, he argues, since otherwise it would not be possible to form complex ideas.2Mixed ideas, finally, form a third class: they contain both concepts and intuitions as parts (e.g., [tallest person in this room at the present time]).

Bolzano claims that the objects of all intuitions humans are capable of forming are mental states which are simultaneous with the intuitions.3 Some of these states are sensations, others are ideas, judgments, etc. Sensations, in turn, are often caused by objects outside the mind. When such a sensation is the object of an intuition, Bolzano accordingly calls the latter an external intuition. Intuitions of ideas, judgments, wishes, and the like, whose immediate cause does not lie in an external object, are called internal. The mind’s ability to intuit its own acts and contents can be called its faculty of reflection in a certain sense.1

Let us now consider external intuitions in greater detail. In a typical case, an object outside the mind causes a change inside the mind, which in turn immediately causes the formation of an intuition uniquely representing it. A rose, for example, produces a sensation in us (say, of a pleasant fragrance or of a red colour) and the mind, in becoming aware of this sensation, forms an intuition, [this], which uniquely represents it. Often, Bolzano remarks, such intuitions are immediately subsumed under general concepts such as [fragrance], [red], etc., which he calls generic ideas of sensation.2
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Bolzano conjectures that we also usually form mixed ideas of the form [this fragrance] on such occasions, and in fact do so with such fluency and rapidity that we are rarely if ever aware of the presence of isolated intuitions within our minds.3

Because the object of any human intuition is a change occurring in the mind simultaneously with the intuition, and such changes are by their nature present only once, it follows that no two human subjective intuitions have the same object.4 And since ideas are individuated by their objects, it follows that there are never two distinct but equal human intuitions: each one corresponds to a different intuition in itself. For this reason, languages cannot possibly contain a different symbol for each intuition: this is why we have recourse to the simple demonstratives ‘this’ or ‘that’, or to indexical expressions such as ‘the pain, which I just now feel’. Representing as they do the effects of external objects on our minds, intuitions put us in indirect contact with the external objects themselves, and it is from their presence that we infer, via probable inferences, the existence and nature of external objects. They are our main avenue of cognitive access to the world, though certain of its aspects can only be understood via purely conceptual judgments.

(c) Individuation; Equal Ideas; Clarity, Distinctness, and Vividness

The individuation of subjective ideas poses a variety of problems. Though it is clear, for example, that subjective ideas, as adherences, must be distinct if the substances in which they inhere are distinct, it is not obvious how to deal with the occurrence of ideas within a single mind. One and the same objective idea, for example, may be grasped throughout a certain duration, and thus at an infinite number of distinct instants, but it would seem exaggerated to say that a different idea is present at each of these instants. On the other hand, if an objective idea is grasped for a time, then absent for a while, then grasped again, it might make sense to say that there are two subjective ideas. Bolzano in fact decides that this is the best way to proceed: he counts the grasping of a given idea throughout a connected duration a single objective idea, while graspings of one and the same objective idea in separate time-intervals are counted as distinct. A similar decision is made with respect to judgments.1

So far, we have been considering the question of the identity of subjective ideas. Bolzano, however, also speaks of the equality of distinct objects.2 So too in the case of subjective ideas and judgments. Equality, as he understands it, consists in two or more objects standing under given ideas i, j, k, …. It is a relative notion: objects are said to be equal in certain respects. And since any collection or objects can be said to be mutually equal at least in some respect, it is understood that claims of equality should only be advanced when the resemblance is noteworthy. At a minimum, Bolzano asks us to assume that when he calls subjective ideas or propositions equal, he means that they are graspings of the same objective idea or proposition in itself. At the same time, he warns us that he will sometimes take the liberty of saying that a being has the same idea at different times, when what is meant is that the being has distinct, but equal ones.1 In the case of intuitions, Bolzano occasionally goes still further, calling intuitions the same when they are merely all subordinate to a given concept.2 Such looseness of expression is indeed a common occurrence in the Theory of Knowledge, and Bolzano’s readers need to make a number of tacit adjustments to understand him properly.

Given his definition of equal ideas, he raises the question of apparently simultaneous multiple occurrences of subjective ideas, for instance, in a judgment. Consider, for example, a proposition such as [Every equilateral triangle is also equiangular], which would appear to contain two occurrences of the idea [angle]. Should we assume that a subjective grasping of this proposition must involve two distinct but equal subjective ideas? Bolzano argues that this is not necessary:

It is undeniable that one and the same objective idea can appear repeatedly in many propositions. For example, in the proposition “Every equilateral triangle is also equiangular”, the concept of equality as well as that of angle occurs twice. Thus one might think that if someone is to form this judgment, the ideas of equality and of an angle must be present twice, once in the subject-idea, and once in the predicative part of this judgment. After closer consideration, however, it seems more probable that only a single subjective idea occurs here, rather than two equal ones. For why should we suppose there are many, when we may reasonably suppose that the work to be performed by a subjective idea (like angle in the above example) can be carried out by a single idea acting in several relations, in much the same way that one and the same point may belong to several intersecting lines?3

In addition to the attributes that subjective ideas share with their objective counterparts, there are some important ones that belong to the subjective entities alone, among them the traditionally important clarity, distinctness, and vividness. For Bolzano, an idea is clear for someone only if he is aware that he has it. But this awareness must in addition be of the special, direct sort that occurs when he forms an intuition of the idea.4 Otherwise, the idea is said to  be obscure for that individual. Given this definition, he concludes that there must be obscure ideas in our minds, upon pain of infinite regress.

Distinctness, as usually understood, involves a recognition of the parts and structure of a complex object. Accordingly, someone is said to have a distinct apprehension of an idea if he represents the parts of which it is composed, and the way they are combined. Since parts may themselves have parts, however, Bolzano recognizes different degrees of distinctness. For example, someone who knows that the idea of a prime number is that of a natural number greater than one that is divisible only by itself and one has a somewhat distinct idea, but someone who can distinguish further parts within the idea [natural number] as well will have a more distinct idea than the former. Bolzano also adds as a special case the recognition of a simple idea as such.1 Clearly, both clarity and distinctness are relational in character, involving as they do other ideas besides the given one.

The vividness, or strength, of an idea, finally, is defined as a kind of residue: it is invoked to explain those effects of a subjective idea that cannot be accounted for in terms of its matter and the other ideas and judgments present in the mind at the same time:

[B]ecause subjective ideas are quite different from the objective ideas which constitute their matter (for the former are the appearance of the latter), the subjective ideas must have some inner attribute by virtue of which two ideas with the same matter, accompanied by the same ideas, nevertheless produce different effects. I will call the strength or vividness of a subjective idea that which, apart from the matter and the various other ideas accompanying it, determines its activity.2

Bolzano claims that his definition accords with common usage. But this seems implausible to us: is the strength or intensity of a mental episode as usually understood really the only non-logical feature which determines its effects? His broad definition seems rather to capture a miscellaneous collection of attributes, though vividness as ordinarily understood is admittedly one of them.

(d) Judgments

Many of the claims Bolzano makes about subjective ideas have obvious analogues in what he says about judgments. To begin with, judgments, like ideas, are adherences.1 As actual entities, they have effects, in particular on the mind, i.e., they leave traces, which may help to explain memory, among other things.2 For every judgment, furthermore, there is a corresponding proposition in itself which is the former’s matter.3 On the other hand, more than one judgment (in the same or in different minds) may correspond to the same proposition in itself. The individuation of judgments thus poses problems similar to those discussed above, which are handled in much the same way.4

Like ideas, judgments can be divided into the purely conceptual and the intuitional,5 and classified as clear or obscure, distinct or confused.6 And they have different degrees of vividness, inherited from the vividness of the ideas that are their parts.7

Confidence, by contrast, is an attribute belonging to judgments but not to ideas. Akin to vividness, it is also a matter of degree, and is derived from the strength with which the parts of a judgment are combined. Bolzano says this:

Since a judgment is not a mere sum of ideas, but consists in a certain efficacious combination of them, and since this combination can be more or less strongly felt, the efficacy of the judgment will depend upon this strength, even if the content and vividness of the individual ideas do not change. I am going to call this degree of efficacy or strength of a judgment the degree of confidence with which we form it.

He adds in a note:

It is necessary to distinguish the vividness of a judgment, i.e., its efficacy insofar as it derives from the strength of its constituent ideas, from confidence, i.e., its efficacy derived from the degree of strength with which the individual parts are united to form a whole. This becomes particularly obvious when one of these two magnitudes almost disappears, while the other reaches a relatively high level. It turns out that in both cases the efficacy of the judgment is very small. Thus if we point out to a voluptuary that lust engenders pain, he will hardly be moved; not because the ideas of which this truth consists do not have enough vividness for him, but because he does not form this judgment with sufficient confidence. It occurs equally often that persons who have not the least doubt concerning certain religious truths nonetheless show little effect of them in their behaviour, simply because the concepts of which these truths are composed have no vividness in their souls.1

Finally, judgments, but not ideas, are classified as true or false, analytic or synthetic, based on the attributes of the propositions in themselves that are their matter.2

(e) Mediated and Immediate Judgments

As noted above, Bolzano thought that one of the effects that could be produced by the presence of given judgments in the mind was the formation of a new judgment. Bolzano calls this the mediation of a judgment by others or, more simply, inference.3 On one level, this is a causal process: the mediating judgments are the cause and the newly produced, or mediated, judgment is the effect. At the same time, he held that the mind was so constituted that the matter of the judgments that stand in such causal relations, i.e., the corresponding propositions in themselves, always stood in certain logical relations. More specifically, he argued that whenever the presence in a mind of judgments A, B, C, D, … is the cause of its forming a further judgment M, one of the three following cases must hold:



1. M is deducible from A, B, C, D, ….

2. M is a consequence of the grounds A, B, C, D, ….

3. M is probable with respect to A, B, C, D, ….



The mind, that is, is so configured that its inferences always conform to one of these logical relations.1

At first glance, it might seem obvious that Bolzano’s claim that the mind is consistently logical in its inferential activities is false: for don’t human beings make fallacious inferences in large numbers? He tries to parry this objection by pointing out that it does not immediately entail that the mind has inferred incorrectly, since, in such cases, a fallacious rule of inference might in fact have been be included among the premises. An apparent instance of denying the antecedent, for example, might stand not under the form
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but rather under the valid form
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Errors might thus be confined to premises, then, and never occur in acts of inferring.2 Given this, Bolzano argues for his thesis along the following lines.

We are aware, first of all, of making inferences of the three enumerated kinds: we do sometimes make inferences that correspond to cases of deducibility or ground-consequence, and also probable ones, as when we fully expect spring to follow winter based on past experience (and do not merely judge that this is probable). Bolzano now asks whether any evidence could be given to show that some of our inferences do not fall under any of these cases. Here is what he says:

In order to find a true exception, we should have to claim that judgment M was immediately produced by a consideration of judgments A, B, C, D, …and that the fallacious rule of inference was not tacitly assumed. But to bring this about, there would have to be some kind of mechanism [Einrichtung] in our minds which brings it about that from judgments of the forms A, B, C, D, …, a judgment of the form M is generated although the latter does not stand to the former in a relation of ground and consequence, nor deducibility, nor even probability. But who can believe that such a mechanism is present in our mind? Its existence should be claimed only if it could be shown that certain judgments which we form with every care and precaution nonetheless contradict other judgments which we have formed just as cautiously. But nobody has been able to prove this. On the other hand, if we wanted to assume without proof the existence of such an error-producing mechanism in our mind merely because its impossibility has not been established, then, for the same reason, we should not trust a single one of our judgments, i.e., we should not form any judgments at all. But this would be a contradiction, since it is a consequence of trusting those judgments which determined that very decision.1

It seems to us that there are a couple of problems with his argument. To begin with, there is the assumption that fallacious inferences can always be traced back to the acceptance of an invalid principle which is used as a premise. While it may be possible to formulate such a principle after the fact once we have become aware of making an incorrect inference, this is no proof that the principle was used earlier as a premise. Furthermore, the last part of the argument seems to us much too hasty. For if we were to assume that the mind in making inferences is correct merely in the vast majority of cases rather than invariably, there would be room for exceptions, but the catastrophic conclusion would not seem to follow.

Upon pain of infinite regress, not every judgment can be mediated by others. Thus there must be immediate judgments as well. Some of these, he claims, are of the forms [I have impression X] and [This is an A], where [X] is an idea of some mental phenomenon and [this] an intuition that has just been formed. Bolzano calls these immediate judgments of perception.2

He proceeds to claim that there must also be purely conceptual judgments that are immediate, since we make a great number of judgments that cannot be derived (in any of the three senses enumerated above) from immediate judgments of perception alone. This argument is further developed in §304, where Bolzano discusses the accounts of other philosophers:

Nobody disputes that we begin to judge only when certain external objects have acted upon us, and have produced intuitions in us. The only question is which of the following two cases actually takes place: (a) All judgments which we form are either immediate judgments of perception …, or can be deduced from a number of such judgments without the help of judgments of a different sort, namely, judgments which follow from pure concepts. (b) We also form some conceptual judgments without deducing them from others.

Those who claim that all our judgments have empirical origin want to opt for the first alternative; but I believe that this is refuted by the mere fact that we form thousands of judgments whose origin cannot be explained in this way. For example, how could we explain in this manner the simple judgment that fire burns? No matter how often we had simultaneously a perception of fire and an impression of pain, we could never have formed the judgment that the same object is the cause of both, unless we had first formed the judgment that a pair of phenomena which always happen at the same time have a common cause. I do not wish to claim that we must put this judgment in words, but at least we must have recognized it obscurely. Yet this judgment is purely conceptual.1

The formation of judgments, immediate as well as mediate, is an involuntary process. It is not in the mind’s power to judge as it wishes, nor to withhold judgment in cases where it would rather not accept a given proposition. Such influence as we do have over our own judgments, he thinks, is based upon our ability to choose which ideas we direct our attention towards.2

Bolzano maintained that all immediate judgments are infallible. His argument for this is similar to the one we saw above concerning the mediation of judgments, and seems to us to be open to similar objections. He argues, namely, that if we were to doubt one immediate judgment,

we should have to doubt them all, since they all come about in the same way. But if we wanted to doubt all immediate judgments, we should also have to doubt all derived ones; hence we should have to doubt all our judgments, which is absurd.1

As above, however, it is not clear to us that the absurd conclusion would follow if our immediate judgments, instead of being taken for infallible, were simply held to be correct in the vast majority of cases.

(f) A priori and Empirical Judgments

According to the account worked out above, every judgment is either immediate or else has a pedigree which is at the same time causal and logical, and which begins with immediate judgments. Bolzano is now in a position to distinguish a priori from empirical judgments:

If the propositions from which a judgment M is deduced, as well as those from which the former follow, down to the immediate judgments, are all purely conceptual propositions, then judgment M can be called a judgment from pure concepts, or pure, or a priori. In all other cases it could be said to be drawn from experience or a posteriori.2

As formulated, this definition appears to suffer from a couple of flaws. To begin with, it does not cover immediate purely conceptual judgments. Second, it would seem that an intuitional judgment might count as a priori, namely, if it was derived from purely conceptual judgments.

The former flaw strikes us as a mere oversight. With respect to the latter, Bolzano might well have replied that, given the way the mind infers, it would not be possible for it to deduce an intuitional proposition from purely conceptual propositions alone. If so, there would be no need to add a further qualification. The following remarks from later in Volume Three of the Theory of Science lend some support to this conjecture:

If [a] proposition is empirical, i.e., contains intuitions, then we may know in advance that through mere concepts we could at most show its falsity, but never its truth. The former case occurs when closer consideration reveals that the proposition belongs to the special sort of analytic propositions that remain false no matter what ideas we substitute for the intuitions they contain. Of this sort would be, for example, the proposition that the soul of Socrates has been annihilated; for a purely conceptual truth teaches us that no soul is annihilated, so that the above proposition is false no matter what object the intuition “Socrates” refers to. But in order to say with confidence that such a proposition is true, we must first be assured that the intuitions occurring in it all apply to objects of the kinds required to make the subject-idea of the proposition a genuine object-idea (§196). Thus, for example, we could not be sure that the combination of ideas that lie in the words “The soul of Socrates is something simple” represents a truth until we know that the intuition “Socrates” applies to a being that has a soul. But a proposition that says this, and thus determines more precisely the object of a given intuition, is an empirical proposition, and so it is obvious that the truth of an empirical proposition can never be established without presupposing other empirical propositions, thus through experience.1

One final worry concerns the sense of the word ‘deduce’ in the above definition. Sometimes, Bolzano uses ‘deduce’ to cover inferences corresponding to relations of probability as well as those corresponding to cases of deducibility. Taken in this wide sense, the definition might count the judgment that all numbers between 1 and 6 are prime as a priori if it were derived via a probable inference from the premises that 2, 3, and 5 are prime. This seems an unfortunate result. For this reason, we think it best to take ‘deduce’ in its narrow sense, so that it covers cases of deducibility in the sense of §155 (or, as Bolzano sometimes calls them, perfect inferences) but not probability.


2. Knowledge, Ignorance, Error

Early in the Theory of Science, Bolzano gives a preliminary characterization of cognition, or knowledge in a broad sense [Erkenntnis] as true judgment.2 Later, he remarks that this characterization is too narrow, since, according to it, one could only be said to know something during the time one judged. When, in §307, he comes to define knowledge, he accordingly broadens his definition:

According to customary usage, we ascribe knowledge, and indeed continual knowledge of a truth A to someone, if he has formed the judgment A at some point in the past, and if under circumstances which suffice for him to remember other judgments he hasn’t forgotten, he not only would be in a position to recall A, but would still be committed to it. Thus we say that a boy already knows 100 Latin words not when he has all 100 meanings in his consciousness simultaneously, but rather when we find that when we name any of these words, he gives its meaning correctly. I wish to adhere to this usage: the words recognition [Kenntniß] and knowledge [Erkenntniß], however, I consider equivalent, since whatever difference there might be between these words is of no importance for our purposes. Thus by both of these words we shall mean a state of mind where we have once formed a true judgment (whose content is called the content of our knowledge) and where we can still remember this judgment and are still committed to it.1

Ignorance is then defined as the lack of knowledge, i.e., not being thus committed to a true proposition, and error as being committed to a false one.

How is error possible? As we saw above, Bolzano held that all our immediate judgments were true, and every mediated judgment was formed by an inference in accordance with one of the relations of deducibility, ground-consequence, or probability. Since the former two always produce truths from truths, it follows that probable inferences are the sole source of error.2

Bolzano is not entirely sure how this comes about, however. It might be that the mind simply infers in accordance with a relation of probability which holds between the inferred judgment M and others A, B, C, … present in the mind. Another possibility is that the mind first infers not M itself, but rather the related proposition that M is probable (to a certain degree with respect to A, B, C, … and variables i, j, k, …), and afterwards neglects the qualification to arrive at M itself.

According to the second account, the mind would always infer correctly, and the true source of error would be a special kind of overlooking or forgetfulness:

[W]ith judgments expressing the probability of a proposition M—provided that this probability is so high that we must guide our action by M—the proposition itself is by far the most important thing, while the fact that it is not decidedly true but only probable is not nearly as important. Now if we are unable to keep in our mind all of the parts of M as well as the thought that this proposition is not completely certain, but merely so highly probable that we have to act upon it, then it seems natural that we omit the latter thought, since it is the less important, and concentrate our attention merely upon proposition M itself in order to grasp it completely and retain it. In this way it happens that the judgment which attributes only a certain degree of probability to proposition M gradually disappears from our clear consciousness (if it ever attained such a position), and judgment M alone remains.1

On this account, since probabilistic judgments are the unique source of our errors, judgments which arise either immediately or through non-probabil-istic mediation are all infallible.2 This holds in particular for a priori judgments in Bolzano’s strict sense. Thus a priori judgments would be not only necessary in Bolzano’s sense (since the matter of such a judgment is always a purely conceptual proposition), but also invariably correct, or certain.

This being said, he takes care to note that any time memory is called upon, an empirical judgment is made, and thus probabilistic inferences are involved. This is the case, notably, whenever we make a long series of deductions, and the first judgments have faded from our minds before we arrive at the last. As a result, a great many of our purely conceptual judgments must be called empirical.3 If we add to this the circumstance that many of our purely conceptual judgments, even in mathematics, are based in part on experience because we accept them, or some of the propositions from which they are derived, based upon someone else’s say-so, we see quite clearly that the notions of an a priori judgment and a purely conceptual judgment are far from equivalent on Bolzano’s account.

Moreover, because it is quite difficult to be aware of all the steps involved in the mediation of a given judgment, we will only rarely, if ever, be in a position to know precisely how it came about. As a consequence, even when we do make an a priori judgment, we may be in no position to know that we have done so. And, finally, if we are mistaken concerning its origin, we may be misled into thinking that a judgment is immediate or infallible when it is nothing of the kind.1

The doctrine that emerges from these reflections recognizes that while we do make a number of infallible judgments, their number is so small in comparison with the others, and their identity so difficult to determine, that we would be well advised to avoid lightly assuming any particular judgment to enjoy that distinction. We find an application of it in the following remarks, directed at Kant:

The only reason why we are so certain that the rules Barbara, Celarent, etc., are valid is because they have been confirmed in thousands of arguments in which we have applied them. This also is the true reason why we are so confident, in mathematics, that factors in a different order give the same product, or that the sum of the angles in a triangle is equal to two right angles, or that the forces on a lever are in equilibrium when they stand in the inverse relation of their distances from the fulcrum, etc. But that [image: image] that the volume of a sphere is exactly two-thirds of that of the circumscribed cylinder, that in each solid there are three free axes of revolution, etc., we claim mainly because they follow from propositions of the first kind by arguments that others have conducted hundreds of times and have found valid; an additional factor is that in all these matters we do not have the slightest advantage if the thing turns out to be otherwise. That the reason for our confidence really lies in these circumstances can be seen most clearly from the fact that our confidence rises and falls as these circumstances dictate. If we have not tested the truth of a proposition either by experiment, or by repeated checking of its derivation, we do not give it unqualified assent, if we are at all sensible, no matter what Critical Philosophy may say about the infallibility of pure intuition which is supposed to ground these judgments. Does not experience in fact teach us that we make mistakes in mathematical judgments, and that we make these mistakes more easily the more we trust what that philosophy calls by the pompous name of pure intuition?2

Husserl, surprisingly given his detailed study of Bolzano’s Theory of Science, seems to have thoroughly misunderstood this passage. In a draft preface to a planned second edition of the Logical Investigations written in 1913, he took it to indicate that “Bolzano’s epistemology rests upon the foundation of an extreme empiricism” and that “there is here no difference between Bolzano and his contemporary, John Stuart Mill.”1 As we have seen, however, Bolzano reserved an important place for a priori judgments in his strict sense of the term, maintaining that all but the most primitive kind of knowledge depended essentially upon them. His remarks in the above passage have to do with a completely different issue: our confidence in the purely conceptual judgments we make in logic, mathematics and similar disciplines, many of which are not a priori strictly speaking and thus are very much open to the possibility of error.

Husserl added that the “entire idealistic intent which belongs essentially to my idea of pure logic remained foreign to [Bolzano],” and that “not even the faintest beginnings” of phenomenology are to be found in his thought.2 One thing that was lacking, as he explains later, was the understanding that

…all phenomenological analyses of any kind …have the character of a priori analyses in the only valuable sense of analyses that subject ideas given in pure intuition (i.e., self-given in genuinely original intuitive experience) to a pure description of their essential content.3

Though not granted a reply, Bolzano did provide the materials for one. For starters, he might well have raised an eyebrow at the piling on of grandiose adjectives (“pure intuition”, “self-given”, “genuinely original”) to qualify an activity he would have found difficult to distinguish from (ordinary, empirical, fallible) introspection.4 But he would also likely have noted that if the goal is to convince others who are worth convincing of the validity of one’s own findings, it would be best to speak more modestly. Consider, by way of example, the following remarks on the analysis of mathematical concepts and judgments:

Striving to make our concepts and judgments distinct could not be as beneficial as it is if it did not involve many difficulties. […] Thus anyone who proceeds cautiously in inquiries of this kind finds it hard to arrive at a confident judgment, and harder still to make his view clear to others, even when it is correct. When presenting a view we have adopted concerning the simplicity or the compositeness of a certain concept, we will not employ as confident a tone as many other parts of mathematics allow. In addition, we must set out the reasons that have led us to adopt our opinion. When we describe a concept as simple, we must endeavour to show how every attempt to construct the concept by composition has failed. If we describe it as composed of these or those other concepts, we must indicate how every other attempt at reduction produces not the concept in question, but some other.1


3. Certainty, Probability, and Confidence; Knowledge and Belief

We saw above that Bolzano located the source of all our errors in the probabilistic mediation of judgments, i.e., in our taking “propositions to be true which stand in a real or fancied relation of probability … to certain other propositions, which this being, rightly or wrongly, assumes to be true.”2 Immediate judgments, as well as those inferred from them by means of strict inferences, are all guaranteed to be true, they are certain in one sense of this word. The last section of the Theory of Knowledge (§§317–21) is devoted to the analysis of the concept this sort of certainty along with other related ones.

A judgment is called certain for someone, to begin with, when he incurs no risk of error in forming it. According to this definition, any certain judgment is true, and may thus be called a cognition, an item of knowledge [Erkenntnis]. It is a relative notion: a judgment that is certain for one thinking being may not be for another. This subjective notion of certainty must, he points out, be distinguished from another he had defined earlier, where a proposition was called certain relative to given premises and variable ideas if it was deducible from the former with respect to the latter.1 Certainty in the latter sense is a special, limit, case of the objective logical relation of relative probability. Unlike the subjective notion, it applies to falsehoods as well as truths.

Against Kant, who defined certainty as “a belief [Fürwahrhalten] which is connected with the consciousness of necessity,”2 Bolzano argues that “all judging is in a certain sense necessary: it is not our arbitrary decision to form a judgment in this or some other way; on the contrary, after we have directed our attention to certain objects, we feel compelled in each of our judgments.”3 We also saw that, for Bolzano, a judgment may be certain for someone without his being aware of this.

Bolzano also defines a subjective notion of probability to parallel the objective one defined in the Theory of Elements. It holds when a proposition M is probable in the objective sense of §161 with respect to propositions A, B, C, …, which a thinker takes to be true. On this definition, the thinker need not judge that M. In this case, the probability of M is said to go unrecognized. Nor must A, B, C, …be true—if they are, Bolzano calls M’s probability objective or actual, otherwise merely apparent or subjective. We can also distinguish M’s probability relative to all or only some of the propositions a thinker accepts as true. In the former case, Bolzano speaks of an absolute, in the latter of a relative probability.4 Finally, it is clear that the subjective probability of a proposition can vary with time.

This concept is much closer to the common usage of the time, with an important exception, namely, that Bolzano will also call M probable for a being when its objective probability relative to accepted propositions A, B, C, … is greater than zero, even if the probability of not-M is higher.

Sometimes, the probability of a proposition is so great that it would be “foolish or illicit to consider the possibility of the opposite and to act on it.”5 Such is, e.g., the proposition that the ceiling of this room will not collapse.

This calamity, though I do not find it impossible, has such a low degree of absolute probability that it would be foolish to consider it in my actions and, for example, leave the room, since the danger of an accident if I remain here is not larger than the dangers encountered when I leave it and spend the night outside.1

Bolzano calls such propositions morally certain; also trustworthy. Trustworthiness has degrees and other circumstances also play a role, in particular, the amount of the harm that might be suffered if we are not prepared to consider the consequences of non-M (he thinks it reasonable to measure risk by the product of the probability of non-M and the magnitude of the harm that would ensue were non-M to be true). The following example is given by way of illustration:

[T]he probability that somebody who is in good health will not live to see the next day is small enough to be neglected in connection with business that would not greatly suffer from his death; hence his survival for one day is credible; but where great disadvantages accrue, it is certainly one’s duty to think of the possibility of sudden death, and make appropriate preparations; hence in this respect it is not certain enough that he will live to see the following day, etc.2

The confidence with which we make a judgment must also be distinguished from the probability it has for us.3 It is an attribute that belongs to all of our judgments, although not always in the same measure. Bolzano thinks that the confidence we feel in making a judgment M must be at least partly determined by the probability enjoyed by proposition M relative to the other propositions we take to be true. But this cannot always be fixed by our making another judgment concerning this probability, since this would lead to an infinite regress. So there must be judgments whose confidence does not depend on previous observation of their probability, among them all immediate judgments and also many mediated ones.

Bolzano conjectures that two factors directly determine the degree of confidence with which we make a judgment M: (a) the probability M has for us relative to all propositions we accept (its absolute probability for us) and (b) the degree of confidence of these assumptions. He assumes that the confidence we attach to a judgment M is directly proportional to the difference between the probabilities of M and not-M.4 When this number is negative, we form the judgment not-M rather than M; and in the case where these are equal, i.e., when [image: image], we find ourselves in the situation of Buridan’s ass, so we do not judge, but rather remain in a state of doubt.

Noting that some probabilities are undeterminable, he says that in such cases we will refrain from judgment, just as we do when the probabilities of M and not-M are equal. He also observes that there is nothing mysterious about unrecognized probabilities determining our confidence, since judgments are actual events, with effects we may or may not be aware of:

[W]e must envisage judgments A, B, C, D, …from which a certain probability accrues to proposition M as forces which generate judgment M with its determinate degree of probability. Their force is larger the larger the degree of their own confidence, and judgment M, which is generated by them, will become stronger, i.e., will enjoy greater confidence the greater the force of its generators. It is not surprising that all this should happen without our knowing the magnitude of the forces of A, B, C, D, …or of the strength which judgment M receives from them. This is no more surprising than the fact that we bring forth thousands of other effects without being aware of the laws according to which they are produced.1

The difference between probability and confidence should now be clear. Confidence attaches only to judgments we have formed, while probability belongs to propositions irrespective of whether we have raised them to judgments. An example illustrates this difference: Suppose we know that an urn contains 30 balls, ten black, ten white, and ten red, and that one ball is to be drawn. The probability of the proposition [A black ball will be drawn] is [image: image], similarly for a white or a red ball, but the degree of confidence for each of the three judgments would be negative, proportional to [image: image], “which shows that we form none of these judgments …,” and a fortiori do not attach any degree of confidence to them.2


4. Wissen

Knowledge and belief are “two states of mind with respect to our own judgments” which depend on the confidence attached to them, or rather on “whether or not we are able to destroy this confidence.” If “we think that it is not in our power to destroy the confidence with which we are attached to judgment M,” the truth M becomes a piece of knowledge [Wissen]. Knowledge is thus defined as the acknowledgement of truths that is perceived to be unshakable. Such is, for example, our acceptance of the Pythagorean theorem “once we have been exposed to its proofs.”1

Modern readers may well wonder why Bolzano chose to define knowledge in this way. A partial explanation might well be found a few pages earlier in the Theory of Science, where he had remarked that the word ‘Wissen’ reminds one of the notion of certainty [Gewißheit].2 Perhaps it was this association that led him to formulate the above definition. Perhaps, too, he was attempting to improve upon the definition given by Kant, which also connects Wissen with Gewißheit:

Knowing. Holding-to-be-true based on a ground of cognition that is objectively as well as subjectively sufficient, or certainty.

Wissen. Das Fürwahrhalten aus einem Erkenntnißgrunde, der sowohl objectiv als subjectiv zureichend ist, oder die Gewißheit.3

Later, however, Bolzano saw that his definition did not fit well with common usage, which recognizes at least some cases of true but not fully confident belief as instances of knowledge.4 Thus whatever estimate one makes of the importance of the concept defined above, Bolzano would have agreed upon reflection that ‘knowledge’ is the wrong word for it.

This being said, two things seem particularly noteworthy about his concept. First, there is the objective requirement that [M] be true, something that is completely independent of our judgment or state of mind. Second, it does not require that our commitment to [M] be unshakable, but rather only that we deem it to be so. Thus no amount of conviction on our part, even should it prove to be genuinely unshakable, can elevate a falsehood to an item of knowledge, while we may truly be said to know something even if we might be persuaded otherwise, provided only that we do not believe this to be possible.

On the other hand, we can accept a proposition [M] without knowing it in this sense. Bolzano calls this state of mind belief. In this case we admit the possibility of our being persuaded that [M] is false. Often in such cases, we are aware of reasons that speak for, and reasons that speak against, [M], and surmise that were we to pay more attention to the latter, we might change our mind:

Hence knowledge is a relation of our faculty of judgment to a given proposition which is initially, but not permanently, dependent upon our decisions; belief, on the other hand, depends upon our will not only at its inception, but permanently; hence it also designates a relation of our attitude to the proposition in question. Usually, the degree of confidence is higher in the case of knowledge than in the case of belief, but there are also cases where the confidence of a belief does not fall behind that of knowledge. This is usually the case with our belief in God. A belief which has a lower degree of confidence is usually called an opinion, or taking something to be true. Moreover, with respect to the firmness of our resolution to keep the grounds for our proposition in mind, we can distinguish a solid and a wavering belief, with respect to the ground which produced this resolution, we can distinguish a reasonable, moral, as well as a foolish or immoral belief ….1


5. Judgments of Experience

§303 of the Theory of Science contains one of the most interesting parts of Bolzano’s Theory of Knowledge. It is devoted to the origin of certain fairly basic judgments of experience, more specifically, those which are frequently mistaken for immediate judgments because we rarely become aware of the inferences through which they come about. In his autobiography, Bolzano told Anna Hoffmann that he had been interested in this project since his student days:

Physics came far more easily to me [than mathematics or philosophy, especially logic]; only it seemed to me that this science should be preceded by another, in which it would be demonstrated that we make many judgments of experience and explained under what conditions we would be justified in so doing. For I had felt ever since I was a boy that most of the judgments that we call experiences are not recognized immediately, but rather deduced from others; and I was not seldom lost in reflection, wondering what sort of premises we could actually derive such conclusions from. You may smile at the uselessness of such an inquiry; I confess, though, that I still believe that there should be such a science, only I no longer think that it must be first pursued by anyone who plans to study physics.1

What he offers in §303 is a sketch of such a science, largely speculative, where the goal is rational reconstruction rather than scrupulous fidelity to the empirical evidence:

I do not merely want to describe how these judgments are actually formed, but rather how they could and should be formed if a rational man wanted to justify them.2

In pursuing this exercise, he adopts the point of view of a single mind constructing judgments about the world (including itself) based upon what occurs within it.3 It is clear from the start that, like all mediated empirical judgments, the ones he is concerned with are fallible and thus subject to revision.

He begins with the problem of fixing temporal determinations of psychological phenomena. This turns out to be a rather subtle matter. He notes that we sometimes infer the temporal relations of internal states from those of external objects, and indeed there are cases where this is the only way we can determine these relations:

It is indeed possible that I am unable to say which of two objects, this chapel or that house, I have known longer, until I am told that the former was erected a few years after the latter ….4

Such judgments may also be used to correct initial estimates of the temporal sequence of mental events based on internal data alone. But, he continues, it must also be possible to fix at least some temporal features of our inner life without appeal to external objects. This has to do with his conception of space:

The locations of things are no more than those determinations we must assume them to have so that we can explain why they act upon each other in just such and such temporal relations (given the forces which we recognize in them). It is obvious, therefore, that we can recognize spatial relations only after we have first recognized certain temporal relations. This is not contradicted by the fact that we use space (certain movements in it) in order to measure time, since closer consideration shows that the question whether a change in space took place at a certain time can in the end only be decided by reference to relations of simultaneity, which is an easily recognizable temporal relation.1

Given this, how might we infer the temporal features of mental events? To begin with, we can determine an instant, a now, as the moment at which a certain phenomenon occurs, provided that we have formed an intuition of it. If the phenomenon is complex, we may conclude that its parts are present in us at the same time. We thus have a means of establishing simultaneity in certain cases. In addition, we may become aware that incompatible phenomena are or have been present within our minds. If, for example, we know that we have formed both the judgment [M] and its negation [not-M], we may reasonably conclude that these two events did not occur at the same time. We thus have a means of establishing difference of times. And if we are aware that incompatible phenomena A and B are or have been present in our mind, and that one of them, say A, is present now, we may conclude that B occurred in the past. That is, we have a means for establishing a direction of time for certain pairs of events.

These relations can be extended to cover other phenomena by various means. For instance, if I know that A occurred after B, and that C occurred simultaneously with A while D occurred simultaneously with B, I can conclude that C occurred after D. Similarly, if A occurred before B and B before C, I may infer that A occurred before C. It is thus possible to establish that temporally ordered sequences of phenomena have occurred. And if A occurs simultaneously with each of two incompatible phenomena B and C, I can infer that A was present in my mind at different times.1

Duration is judged in the first instance by means of repeated temporally ordered sequences of events a, b, c, …x, y, z, a, b, c, …, x, y, z, a, b, c, ….2 If, for example, A occurs simultaneously with the first a, B simultaneously with the second a, and C simultaneously with the third, we may conclude that A and C are separated by roughly twice the duration that separates A and B or B and C, or that the durations separating A and B and B and C, respectively, are roughly equal, etc.3

Next, we move outside the mind.4 Bolzano thinks that we must be able in at least some cases to tell immediately whether or not the object of an intuition (a sensation) was caused by an extra-mental object. Given this, we can draw conclusions about these objects by applying a number of purely conceptual principles, e.g., that similar effects have similar causes, or that if sensations standing under concepts A, B, C, … occur together repeatedly and rarely if ever occur separately, they are probably caused by the same object. Once we judge that there is such an object, we may infer that it has the power to produce certain changes in us. And we may infer various causal relations between such objects. For instance, if sensations standing under concepts A, B, C, … are always followed by sensations standing under M, N, O, …, we can infer that the object that caused the former is probably the cause of the object that produced the latter.

Among extra-mental objects, some are judged to belong to our own body, others not. This distinction is teased out by observing the effects of our will. For example, we may discover that it is sometimes, but not invariably, in our power to will changes that result in a sensation of a particular fragrance. By contrast, willing other changes invariably results in, say, a sensation of scratching. Given this, we might provisionally infer that something other than my own body (a rose) is involved in the former case, but not necessarily in the latter.

At this point, Bolzano conjectures that there is a special part of the body that the mind acts upon immediately. He calls it the mental organ [Seelenorgan].1 This is a dark corner of Bolzano’s thought: he might have been recalling the eighteenth-century discussions of the seat of the soul, apparently without having read Kant’s late text “Über das Organ der Seele,” sent in a letter to Samuel Sömmering, and published by the latter in 1796.2 According to Sömmering, the soul-organ is the immediate sensory organ, a sensorium commune or union of all the perceptions, situated in part of the brain. Sömmering requires that the object of internal sense, which admits only temporal determinations, also have a local presence in space, something which Kant argues is contradictory. Bolzano may well have been the last link of this chain. He believes that the soul, a simple substance, acts immediately only on this part of the body, where the exchange between bodily signals and the impulses of the soul takes place, and only mediately on the other parts, those which “stand in an organic connection” with the mental organ.

The last kind of judgments Bolzano considers are those that concern the spatial relations between objects.3 When my sensations change due to external factors, he notes, it may be because the objects that caused them have changed or because their locations have. If we assume (at least in certain cases) that the objects haven’t changed, or at least not to an appreciable degree, we may ascribe the changes in our sensations to changes in (relative) location. A sensation growing steadily weaker, for example, might be caused by an object that is gradually receding from us.4 We can also judge that a body is more or less solid by noting the degree to which our sensations change when we perform certain actions:

For example, if I grasp a piece of wood with my hands and touch it in various ways, then the same intuitions recur from time to time (as often as this body is brought into the same position between my fingers); on the other hand, in the case of a soft or liquid body the sensations which it causes change constantly, and earlier ones do not recur. (In a similar way we convince ourselves that our hands themselves, or rather their parts, are solid bodies of this kind.)5

Closeness or adjacency is judged by the temporal proximity of sensations: if sensations deemed to be caused by X and Y are always encountered either simultaneously or in close succession, we can infer that X and Y are close together. This must be qualified, however:

This conclusion is not certain; for example, two stars which are always seen simultaneously can still be very far apart. But so long as there is no circumstance which indicates an exception, this assumption is probable, especially if the bodies do not only appear to the eye, but also to the other senses, i.e., touch, hearing, smell, etc., at almost the same time.1

Assuming that solid bodies do not change appreciably in size when moved, Bolzano observes that we can use them to estimate distances in various ways, e.g., noting that one end of a stick touches A and the other B, while when the stick is moved, one end touches C and the other D, we can conclude the distances AB and CD to be roughly equal. Similar inferences result in conclusions about relative motion. Geometrical features, finally, are inferred by a variety of means. We can tell that a line is straight, for example, by observing that its parts are all similar to each other and to the whole, while a constancy in our sensations of touch indicates that an object is either flat (a plane), a cylinder, or a sphere.

Bolzano’s discussion of these matters is followed by his customary review of the literature. He barely mentions Hume, Condillac and Bonnet, but offers detailed analyses of the ideas of Berkeley, Tetens, and his contemporary Destutt de Tracy.2 One page is devoted to Herbart and a whole twenty pages to Kant and to his expositor Johann Schultz3 —more of this anon. Bolzano is very much aware that his account lies within a broad tradition of inquiry, one that would be continued after him in Carnap’s Aufbau and in the work of the German constructivists Lorenzen, Kambartel, Janich, et alii. And, while it inherits some of the flaws of his predecessors (for instance, the speculation about a corporeal seat of the soul), it also differs significantly in a number of places from what he encountered in his reading—most notably perhaps in its first part, where he attempts to show how at least some temporal relations between mental phenomena might be determined intrinsically, without reference to extra-mental objects. Though a mere sketch, it is detailed enough to show that his youthful project was worth pursuing.


6. Bolzano on Kant

The Theory of Knowledge, Book Three of the Theory of Science, contains two long sections (§§305 and 315) on Kant and his critical philosophy. Kant is singled out for special attention in view of his influence on later German thinkers, but is also worthy of attention because his philosophy is based upon a number of assumptions that were shared by many thinkers of the modern period, notably the primacy accorded to epistemology. For these and other reasons, this seems a good place to discuss the relations between Bolzano and Kant.

Bolzano informs us that he began his study of Kant when he was only 18 years old. Though he says he could not wholly subscribe to Kant’s or any other philosophical system, he was nonetheless immediately struck by some of Kant’s conceptions, especially the distinctions between a priori and a posteriori knowledge, analytic and synthetic judgments, and intuitions and concepts.1 Nor did his examination end there: Kant’s philosophy of mathematics was the topic of an appendix to the Contributions of 1810, and a section of the Treatise of the Science of Religion as well as substantial portions of the Theory of Science are devoted to critical examinations of Kant’s doctrines.

On more than one occasion, Bolzano had high praise for Kant: he is said to be the first philosopher who firmly grasped and fruitfully applied the distinction between analytic and synthetic judgments;2 acknowledging that there are synthetic judgments, he notes elsewhere, also forces us to recognize the important distinction between the properties of an object and the parts of an idea of the object, and thence to the rejection of the canon of reciprocity;3 and Kant is singled out as the one most responsible for the recognition among German philosophers that not all knowledge can be derived from experience.4 Moreover, we find that Bolzano preserves a good deal of Kant’s terminology: in his work, too, we read of intuitions and concepts, analytic and synthetic propositions, a priori and a posteriori judgments. It is evident that he looked at Kant’s works both carefully and thoroughly, and that he took more than a few things away from his study.

It is equally clear that Bolzano thought that Kant was deeply mistaken on a number of key points, and that his influence had been nothing short of disastrous for German philosophy. In his last will and testament, for example, we find the following clause:

To my young and talented friend Robert Zimmermann, I bequeath …a bas-relief of Kant, not (as he well knows) as if I shared the opinions of this esteemed philosopher, but rather so that with every glance at this portrait he might recall that he must make it part of his life’s work to combat, by spreading more distinct conceptions, the terrible confusion that Kant unwittingly provoked in Germany through his philosophemes.1

It had been an important part of his life’s work, too. In his lectures on religion at the Charles University, for example, Bolzano made a point of presenting his objections to Kant’s system in considerable detail, and followed them with an even more severe censure of contemporary German philosophy.2 And his friend and student Příhonský went so far as to write an Anti-Kant based on Bolzano’s ideas.3

The reasons for all this activity were enumerated in his lectures: Kant was undoubtedly an acute thinker, and his system at least appears to be both rigorous and complete; the symmetry of its concepts and doctrines (e.g., in the tables of judgments and categories) is highly attractive. For these and other reasons, Kant still has a considerable number of followers, and his system has had an enormous influence on many others that followed in Germany.4 Errors in his work thus have very serious consequences, scientific, cultural, ethical, religious, and political. During Bolzano’s lifetime, these had become ever more obvious, to the point where the antics of some of his contemporaries moved him to engage in polemics, expressions of exasperation, and even the occasional wisecrack.5

A direct comparison of Kant and Bolzano is difficult, for although there is a fair amount of terminological overlap in their writings, it conceals fundamental and perhaps irreconcilable differences of conception. Let us begin with the term ‘Erkenntnis’, now usually translated as ‘cognition’ in the writings of both authors.1 Bolzano, as we saw above, gives a rough characterization of a cognition as a true judgment. When Kant speaks of truth as the chief perfection of cognitions,2 we may be tempted to conclude that his cognitions are, like Bolzano’s, judgmental in character. But this would appear to be a mistake, because elsewhere Kant tells us quite distinctly that cognitions are a species of Vorstellungen (usually rendered as ‘presentations’ or ‘representations’ in Kant’s writings, as ‘ideas’ in Bolzano’s), namely, objective perceptions, of which the two subspecies are concepts and intuitions, i.e., the singular and general presentations that can serve as the terms of judgments.3

A further difference of opinion becomes apparent when Kant speaks of false cognitions (a patent contradiction in terms on Bolzano’s definition). He explains:

…a cognition is false if it does not agree with the object to which it is referred, even if it contains something that might hold good for other objects.4

Cognitions, then, are either true or false, not in and of themselves, but in relation to an object to which they are referred or applied. This point was further developed in his lectures on logic:

If a cognition does not agree with the constitution of the thing that we represent and intend to cognize, it is false, in that it cannot subsist with the truth. If, on the contrary, a cognition is conformable to the constitution of the thing we represent, it is true. […] With a false cognition, I do not cognize or apprehend the thing I intend to represent, but rather another, e.g., when I represent a hydra as a worm, I have a false cognition of a hydra.1

Judging from these and similar texts, it would seem that, for Kant, cognitions play a role very similar to the ideas of Descartes, Locke, Hume, and others, and that truth as spoken of in the quoted texts amounts to the adequacy of ideas, their conformity to certain objects, even though Kant denies that we can make such comparisons, and thinks that the relation to an object must be explained in some other way.2 Truth, on this understanding, is a matter of having a good picture of something, and we are not surprised to find it on occasion contrasted with illusion rather than falsity.3

Given this, the nearest Bolzanian equivalent to Kant’s cognitions would probably be subjective ideas [Vorstellungen] with objects.4 Even so, a vast distance separates their views on the nature of these entities. This is clearest, perhaps, in the case of intuitions.1 While both philosophers define them as a kind of singular representation or idea, this is where the similarity ends. Kant’s intuitions are complex, indeed their complexity is (at least potentially) infinite; Bolzano’s are simple, with no parts. Kant’s gain objects only through judgment, Bolzano’s have theirs intrinsically. Kant’s are designated by proper names such as ‘Caesar’, ‘Bucephalus’, ‘The Sun’, or ‘Space’; Bolzano’s by a pure demonstrative, ‘this’.

Kant’s intuitions, moreover, are very much object-like, so much so that he frequently seems to lose sight of the distinction between a cognition and its object. In the transcendental aesthetic, for example, we sometimes read that our presentation of space is an intuition, at others that space itself is an intuition.2 And in an argument for the intuitive character of our presentation of space, space is said to contain infinitely many presentations within itself, these being none other than the parts of space.3 In the same section, we read that “what we call external objects are nothing but presentations of our sensibility.”4 Given this, we are not surprised to find him saying elsewhere that a presentation of a house must contain presentations of windows, doors, etc., as parts.5 Or that microscopes and telescopes can help to render some of our presentations more distinct.6

Whether or not sense can be made of these doctrines at all, it should be clear why Bolzano would have had great difficulty trying to understand them. For him, to have an idea or presentation of an external object (e.g., an apple) is not to have an ersatz apple in the mind, but rather to have a mental state with the real apple as its object.7 But even if the mind were furnished with mental apples and the like, he would have been at a loss to explain how these entities could have extensions, serve as terms of judgments, etc.—in short, he could not have accepted them as ideas in the proper sense. And, as we saw above, Bolzano forcefully rejected the conception of truth in terms of adequation of idea and object.8

Finally, we recall, he could not have agreed with Kant’s claims concerning the relation of an idea to its object.1 Although he acknowledges that ideas or presentations are sometimes referred or applied to objects by means of judgments, he follows up by asking: what are the terms of these judgments? Consider again the example cited above, where someone mistakenly represents a hydra as a worm. Here, the idea [worm] is applied to a particular hydra. Not to hydras in general, as my judgment is not [All hydras are worms.] Rather, it must be something like:

[This hydra is a worm.]

But even this seems wrong, since we presumably know that hydras are not worms. Perhaps something more generic will do:

[This creature is a worm.]

Or, even more simply:

[This is a worm.]

However we decide this matter, it seemed clear to Bolzano that in order to form such a judgment, we would require a subject-term that (uniquely) represented the hydra. But if this is so, then the judgment cannot be the means by which we first procure an idea that refers or applies to it; rather, the formation of the judgment presupposes that we already have such an idea. From his point of view, Kant’s proposed explanation of how ideas gain a relation to objects simply begs the question.

In sum, Kant and Bolzano often use the same terms in their respective theories of knowledge, but rarely if ever attach the same meanings to them. Cognitions are term-like for Kant, propositional in character for Bolzano. They may be either true or false according to Kant, but by definition are true for Bolzano. What is perhaps the primary sense of truth for Kant is for Bolzano a derivative and decidedly improper one. What Kant calls presentations or ideas would in most cases be at best the objects of ideas for Bolzano. Kant thought that his cognitions (a kind of presentation) could serve as the terms of judgments; Bolzano might at most have conceded that they could be the topic of a judgment. If not living in different universes, the two philosophers would at least seem to be speaking different languages. Small wonder it is so difficult to compare their views on specific questions.

From the point of view of Bolzano’s philosophy, Kant’s theory of knowledge suffers from a fundamental error and a deficiency. The error, endemic in the German philosophy of his day, is a persistent confusion of ideas/presenta-tions with their objects. It reveals itself in a variety of ways, for example, when the term ‘characteristic’ [Merkmal] is applied both to the parts of a concept and to the properties of the object of the concept,1 or when singular presentations (intuitions) are assumed to have all the characteristics of their objects (an intuition of a house furnished with windows and doors, etc.). What is lacking is even more serious: it is the layer of conceptual content that was the main concern of Bolzano’s logic, the layer that is required in order to make sense of our forming judgments about sensations and other mental phenomena.

* * *

Another bone of contention between the two philosophers concerns the methods of mathematics and philosophy. For his part, Kant seems always to have thought mathematics a far more successful branch of inquiry. In his Prize Essay of 1764, for example, he had written that:

For the most part, philosophical cognitions2 have the fate of opinions, and are like meteors, whose brilliance is no guarantee of their endurance. They disappear, but mathematics remains.3

At that time, he sought to explain the difference by pointing to differences in method and topic: mathematicians define their concepts synthetically (creating new concepts by combining given, clear ones), philosophers analytically (distinguishing parts within given, but confused, concepts); mathematicians, using diagrams, numerals, algebraic signs, and the like, contemplate the universal in the concrete and particular, while philosophers, with words as their only signs, contemplate the universal in the abstract; mathematics has only a few simple concepts and primitive propositions, while philosophy contains a great many of both; and finally, the object of mathematics is easy and simple, that of philosophy difficult and complicated.4

Years later, in the Critique of Pure Reason, we find Kant still alleging fundamental differences between the philosophical and mathematical methods, in part to explain the different fortunes of the two disciplines, in part to warn others against attempting to apply the method appropriate to one of the domains in the other.1 There, we are told that the two methods are different in kind, in that the philosophical method involves rational cognition from concepts alone (which Kant appears to limit to analysis, i.e., the decomposition of given concepts into their parts), while the mathematical method involves the construction of concepts in pure intuition. This fundamental difference, he then argues, gives rise to a series of others:



• Mathematical definitions cannot be mistaken, while we can never be certain that a philosophical one is correct.2 This is because “philosophical definitions are brought about only analytically through the concepts’ dissection (whose completeness is not apodeictically certain), whereas mathematical definitions are brought about synthetically; and thus mathematical definitions make the concept, whereas philosophical definitions only explicate it.”3

• Axioms (defined as immediately certain a priori principles) occur only in mathematics, never in philosophy.4

• Demonstrations in the strict sense, i.e., apodeictic, intuitive proofs, are to be met with only in mathematics, never in philosophy. Moreover, because mathematicians conduct their proofs intuitively, it is impossible to conceal a false step.5



On account of these radical differences, he claims:

…in philosophy, the geometrician can by his method can build only so many houses of cards, just as in mathematics the employment of a philosophical method results only in mere talk.6

Few other Kantian doctrines irritated Bolzano as much as this one, which he thought had exercised a bad influence on both mathematicians and philosophers. For it told mathematicians that they were in possession of an infallible method, and that it would be profoundly misguided to pursue mathematics philosophically, i.e., to seek the grounds even of (allegedly) evident truths, or definitions of (allegedly) clear concepts. Philosophers, in turn, having been told that they could never use this method, might and in fact did find therein an excuse for not striving to attain mathematical standards of rigour in their definitions and arguments.

From Bolzano’s point of view, both of these conclusions were unwarranted. The perfection of mathematics, to begin with, had been grossly exaggerated by Kant. This was perhaps most obvious in the infinitesimal calculus, one of the most active branches of mathematics in Kant’s day, and a main area of Bolzano’s own research. Consider, for example, key concepts such as [function], [infinitesimal], [differential], [integral], [sum of an infinite series], [sum of a power series].1 Could it really be said that these had been defined according to Kant’s strictures (i.e., in a way that ensured that the objects subsumed by the concepts defined were thereby exhibited a priori in intuition)? And did the proofs offered for propositions in this part of mathematics really leave nothing to be desired? One would have to have been quite ill-informed to think so.

On the contrary, the problems faced by mathematicians here were essentially no different from those Kant had declared to confront philosophers alone. That is, mathematicians were in a great many cases dealing with concepts already in use (given concepts, as he called them), which they had not themselves made and which were by no means clearly understood. They were using principles which, far from being apodeictically certain, were in fact false if taken in their strict senses, and thus had to be applied with some finesse. And, as Bolzano’s own work would show, intuition, far from being an infallible guide in mathematics, was quite often misleading. They also had good reason to seek more precise definitions and rigorous proofs, as the future progress of their science in many cases depended upon this. Philosophers, for their part, had every bit as much reason to be precise in their use of terms as mathematicians: for how can we assess a philosopher’s claims if we aren’t sure what they mean? And the same held for argumentation, where the standards of rigour were no different. The evidence, he thought, pointed unmistakably towards a unity rather than a duality of method.

Nor was Bolzano convinced by Kant’s characterization of the mathematical method. If we work with concepts alone, Kant claimed, the most we can do is analyze them, i.e., discern their parts. This activity is sufficient to justify some judgments a priori, but only those belonging to the form ‘All (a + b) are a’ or to other, closely related ones. Working with concepts alone, we can never justify a synthetic judgment of the form ‘All A are B’, when the predicate concept is not literally contained in the subject concept. Hence:

…in synthetic judgments, where the predicate does not lie within the concept of the subject, I must have besides this concept something else (X) on which the understanding relies in order to cognize nonetheless that the predicate belongs to the subject.1

In the case of some judgments, the missing link (X) is experience. But this kind of mediation will yield only empirical judgments; a priori synthetic judgments require something different. In the case of mathematics, the something else is provided by the pure intuitions of space and time:

[I]n our a priori intuitions, space and time, we have one of the components required for solving the general problem of transcendental philosophy: How are synthetic propositions possible a priori? When in an a priori judgment about space and time we want to go beyond the given concept, we encounter what cannot be discovered a priori in the given concept, but what can indeed be so discovered in the intuition corresponding to that concept and can be combined with it synthetically.2

An example discussed towards the end of the Critique of Pure Reason perhaps indicates more clearly what Kant had in mind:

Suppose a philosopher be given the concept of a triangle, and he be left to find out according to his method3 what relation the sum of its angles bears to a right angle. He has nothing but the concept of a figure enclosed by three straight lines and possessing three angles. However long he meditates on this concept, he will never produce anything new. He can analyze the concept of a straight line or of an angle or of the number three and make them distinct, but he can never arrive at any properties not already contained in these concepts. Now let the geometrician take up these questions. He at once begins by constructing a triangle. Since he knows that the sum of two right angles is exactly equal to the sum of all the adjacent angles which can be constructed from a single point on a straight line, he prolongs one side of the triangle and obtains two adjacent angles, which together are equal to two right angles. He then divides the external angle by drawing a line parallel to the opposite side of the triangle, and observes that he has thus obtained an external adjacent angle which is equal to an internal angle—and so on. In this fashion, through a chain of inferences guided throughout by intuition, he arrives at a fully evident and universally valid solution of the problem.1

From such passages, Kant’s view would seem to be that mathematical proofs proceed by constructing a particular object that stands under the subject concept, then (usually after performing some further constructions) observing that it has a certain property, and finally drawing the universal conclusion that all objects standing under the subject concept have that property.

There are some obvious objections to this. To begin with, the inspection of a diagram, whether on paper, a chalkboard, or even within one’s own imagination, would seem to be a perceptual (or at least quasi-perceptual) act, and any knowledge dependent upon such acts consequently empirical. Moreover, the inference would seem to be an inductive one, based upon a sample of one; and since any individual triangle will have properties that are not shared by all triangles, the inference is formally unsafe. Judging from what has been said so far, for example, I could conclude that all triangles are equilateral if the one I had constructed happened to be so constituted.2

Kant anticipates the first objection by speaking of a special kind of intuitions:

Mathematics can accomplish nothing with the mere concept but hastens at once to intuition, in which it contemplates the concept in concreto, but yet not empirically; rather, mathematics contemplates the concept only in an intuition that it exhibits a priori….3

Here [sc., in mathematics], too, we require that an abstract concept be made sensible, i.e., that the object corresponding to it be displayed in intuition…. Mathematics fulfils this demand by constructing the shape, which is an appearance present to the senses (though brought about a priori).4

Bolzano remarks:

[O]ne gathers that K. thought he had noticed a very important distinction between the intuitions corresponding to a certain concept, e.g., that of a triangle which was produced by the actual construction of an object standing under the concept(actually drawing a triangle) and intuitions produced purely by the imagination. He calls the former empirical, and admits that they can produce no universality or necessity. The latter, however, which he calls pure, are claimed to do so. I must confess that this distinction seems completely unimportant to me. For whether we merely imagine a triangle or actually draw one, it changes little in our idea; at most it might become more vivid or easier to retain or reproduce in the latter case. Kant seems to have sensed this himself; accordingly, he sometimes required that these constructions occur not in imagination in general, but instead in pure imagination. But this, it seems to me, is just hiding behind obscure words. For what is pure imagination and how do its operations and results differ from those of empirical imagination?1

Concerning the second objection, Kant tells us that that sort of naïve contemplation of the figure is not what he has in mind:

I construct a triangle by exhibiting the object which corresponds to this concept either through imagination alone in pure intuition, or—in accordance with this pure intuition—also on paper, and hence in empirical intuition. …The individual figure drawn there is empirical, and yet serves to express the concept without impairing the concept’s universality. For in dealing with the empirical intuition one takes account only of the action of constructing the concept—to which many determinations are entirely inconsequential: e.g., the magnitude of the sides and of the angles—and one thus abstracts from all these differences that do not change the concept of triangle.2

More than just the individual figure is involved, then: we must also be aware of the “universal conditions of construction” governing the construction not just of this particular triangle but of triangles in general.3 This awareness must put us in a position to know which properties of the individual figure are projectable onto the entire species of triangles, and which are not. But this knowledge would be of exactly the same sort (i.e., synthetic a priori knowledge concerning triangles) whose origin Kant is trying to explain. Without it, we can learn nothing universal from the figure. From an individual figure alone, we cannot gain it. Considering a related example, Bolzano comments:

[I]f one can call anything that becomes evident through the consideration of a depiction a cognition mediated by intuition, one would no longer be justified in maintaining an opposition between cognitions through concepts and cognitions through intuitions. For it might well be that what occurs to us in considering a figure might simply rest on obscurely thought inferences from mere concepts. If, for example, we recognize the truth that every straight line can be extended from the consideration of a given straight line, one would say that we had arrived at this cognition by means of an intuition. And yet this much is certain: we can only infer such a general truth from what the appearance of only a single line teaches us if we assume the further truth that all straight lines are similar to one another, and thus that every inner attribute representable by means of concepts found in one of them must also reside in every other. This proposition, however, no intuition can teach us.1

Kant seems ready with a reply to this, namely, that (despite all the apparent indications to the contrary in his exposition) the truly important thing here is not an individual figure or image at all, but rather the schema for the concept of a triangle, i.e., “the presentation of a universal procedure of the imagination for providing a concept with its image….”2 Images are indeed empirical products of the imagination, but pure imagination produces schemata, which, far from being intuitive in character, “can exist nowhere but in thought.”3

Given that mathematics had been characterized as based upon construction in intuition, Bolzano was puzzled by these remarks:

I must confess that I cannot understand how an idea of a method can be called an intuition, nor how this idea of a method for providing a concept with its image differs from a so-called genetic definition(which no one will want to count among the intuitions). If the schema of a circle is nothing but the idea of a method of providing an object for the concept of a circle, then a schema is nothing but an idea of the way in which a circle is generated, i.e., nothing but the well-known definition of a circle, which is called a genetic definition, namely, the concept of a line which is described by a point that moves in a plane in such a way that it always maintains the same distance from a given point. Thus if one recognizes the truth of a synthetic proposition through the consideration of the schema of its subject-concept, one recognizes this truth from the consideration of mere concepts.1

Kant’s explanation of the origin of mathematical knowledge seems to have been developed with certain examples in mind, namely, the sort of proofs one encounters in the first few books of Euclid’s Elements. He nonetheless sought to extend it to other branches of mathematics. In the case of algebra, he appeals to a special kind of construction which he calls characteristic or symbolic:

[M]athematics constructs not merely magnitudes (quanta) as in geometry, but also mere magnitude (quantitas), as in algebra. In this algebraic construction, mathematics abstracts entirely from the constitution of the object that is to be thought according to such a concept of magnitude. It then chooses a certain notation (viz., numbers) usable for all constructions of magnitudes as such, i.e., for addition, subtraction, the extraction of roots, and so on. And after mathematics has designated the universal concept of magnitudes also according to the different relations of these magnitudes, it exhibits in intuition, according to certain universal rules, all manipulation by which the magnitude is produced or changed. E.g., in cases where one magnitude is to be divided by another, mathematics puts the characters of the two magnitudes together according to the form distinctive of division, etc. And thus mathematics reaches by means of a symbolic construction …results that could never be reached through any discursive cognition by means of concepts alone.2

Bolzano took this to mean that an appeal to intuition is essential in algebra because algebraists attain results by manipulating symbols that they can see.1 Given this interpretation, it is not surprising that he considers this part of Kant’s account a “sad makeshift.”2 While acknowledging the importance of appropriate symbolism for facilitating thought,3 he notes that Kant’s sketchy remarks do nothing to explain how the symbols are to be interpreted or used, nor how mathematical practice differs from that of other sciences in this regard:

[W]ith respect to the so-called symbolic constructions of arithmetic, it is obvious that the designation of quantities by letters, and the various operations of addition, subtraction, etc., by the well-known signs +, − etc., does not in the least influence the way that these concepts must be understood, but rather only facilitates their retention in, and recall from, memory. Such aids have, however, already been used in many other sciences—e.g., in logic, chemistry, and geography—without it occurring to anyone to say that in these sciences one should from now on produce concepts in a different way than before. Nay, are not words(and these we use in all sciences, including metaphysics), when they are presented in the customary alphabetic script, just as much to be called intuitive symbols of our concepts as the a + b of algebra?4

Bolzano thus found Kant’s account of mathematical knowledge wholly unsatisfactory. Intuitions, as singular presentations, could not do what Kant had claimed, and the concept of a pure intuition in Kant’s sense, as something that would magically combine singularity and generality, was objectless, and indeed imaginary. Schemata, insofar as Bolzano found them relevant, were not intuitive, but rather a special kind of conceptual definition (genetic). As such, an appeal to schemata would not have to involve intuition at all, except perhaps insofar as an appeal is made to intuition to verify that at least one object has been constructed according to the definition, and thus that an object can be so constructed. As before, however, Bolzano would have claimed that the intuition was empirical. In any case, however, genetic definitions were only one of the kinds used in mathematics, so the account would be too narrow.

What had led Kant to develop such a theory? Bolzano thought that this occurred in part because he had misjudged what could be accomplished with concepts alone. To begin with, he had claimed that it was easy to explain the origin of analytic judgments (those of the form ‘All (a + b) are b’), since once we have the subject-concept, we need only reflect on it and discern its parts to see that the predicate truly applies. Bolzano points out that this is not sufficient, because Kant took universal propositions to have existential import.1 Establishing the truth of a proposition of the form ‘All (a + b) are b’ thus requires us to show that the subject-concept is objectual, i.e., that there is an (a + b). But this is an existential proposition, and Kant had said of these that they are all synthetic.2 Kant’s claim that we can establish analytic propositions using concepts alone, then, tacitly presupposes that we can do the same with at least some synthetic ones.3

Kant was also mistaken in thinking that a satisfactory account of mathematics would have to account for the apriority and certainty of all mathematical judgments. In arriving at this conclusion, he may have reasoned along something like the following lines. Mathematical truths are necessary. But experience only ever teaches us that something is (probably) thus and so, never that it must be. So any knowledge of necessary truths must be a priori. Hence our mathematical judgments are all a priori. Finally, since a priori judgments are certain, all our mathematical judgments must also be certain.

Bolzano could agree with much of this. According to him, most mathematical propositions (the exceptions being some propositions of applied mathematics) are purely conceptual, and thus of the sort that are necessary if true. Moreover, mathematical truths, since they are purely conceptual, belong to the sort of propositions that might be known a priori. He was also happy to concede that a priori judgments in his strict sense were infallible. But it by no means follows from this that every mathematical judgment is a priori or infallible. Not only is this manifestly not the case, it is not even a reasonable aspiration. For in the normal case, mathematicians rely on memory, calculations on paper or blackboards, testimony (e.g., theorems gleaned from their reading, lectures, or conversation), sometimes also calculating devices, tables, etc. All of these features introduce empirical judgments into the process, and with them the chance of error. To think that mathematicians can somehow avoid these risks in all or even in most cases is pure fantasy.

Was Kant labouring under such delusions?1 Several passages suggest that he was, for example:

In judgments issuing from pure reason, holding an opinion is not permitted at all. For such judgments are not supported by experiential bases. Rather, where everything is necessary, there everything is to be cognized a priori. Hence there the principle of connection requires universality and necessity, and hence complete certainty; otherwise one finds in it no guidance to truth. Thus holding an opinion in pure mathematics is absurd; here one must know, or refrain from all judgment.2

Bolzano knew only too well that if these standards were actually applied in mathematics, almost nothing would survive.3 Though he maintained that the objective grounds of the purely conceptual truths of mathematics (with the exception of genuinely basic truths, which have no grounds) would themselves have to be purely conceptual truths, he saw that our coming to accept them need not, and in the normal case did not, recapitulate this objective connection.4 With determined effort, some of them might come to be known a priori by some people. Usually, however, we are happy if we can accept them with a high degree of confidence, based on a variety of mainly empirical reasons:

Kant thought that he could sufficiently explain, from his theories, why the four sciences logic, arithmetic, geometry and pure physics are in the undisputed possession of generally acknowledged truths, the reason for this being that in the case of merely analytic propositions, as they are found in logic, as well as with propositions which can be tested by intuition, errors cannot easily creep in or maintain themselves.—I do not wish to deny that the indicated sciences have a marked advantage over others in the reliability of their doctrines. But nobody who has accepted even the larger part of the foregoing arguments can hold that the reasons for this are to be found in the circumstances cited by Kant. Indeed, I see no reason why we should forsake the explanation which was given long before him. It has always been maintained that these sciences enjoy such a high degree of certainty only because they have the advantage that their most important doctrines can be easily and variously tested by experience, and have been so tested, and that those doctrines which cannot be immediately tested are deducible by means of inferences which have been tested many times and have always been found valid, and finally, that the results obtained in these sciences do not infringe upon human passions; hence most of these investigations were begun and finished without bias, and with suitable leisure and peace.1

* * *

In view of what he had said about the disadvantages of the philosophical method vis-à-vis the mathematical, one would have expected Kant to maintain that philosophical claims should only be advanced guardedly, and always accompanied by reminders of their inherent fallibility. Yet we find that, here too, he gives no quarter to mere opinions, and indeed intimates that none of his own claims has this inferior status:

As to certainty, I have prescribed to myself the maxim, that in this kind of investigation it is in no wise permissible to hold opinions. Everything, therefore, which bears any manner of resemblance to an hypothesis is to be treated as contraband; it is not to be put up for sale at even the lowest price, but forthwith confiscated, immediately upon detection. Any knowledge that professes to hold a priori lays claim to be regarded as absolutely necessary. So does, but much more so still, a determination of all pure a priori cognitions; for this is to be the standard and hence is itself to be the example of all apodeictic (philosophical) certainty.1

Bolzano found this attitude regrettable:

If one does not wish to accord a meaning to the word “opinion” that departs completely from current usage …, then by “opining” one means simply holding something to be true without being completely certain. If so, then I cannot begin to fathom why mathematicians and philosophers, and especially metaphysicians, should not be allowed to opine. Indeed it seems to me that it behooves them to do so. Is one somehow raised above all danger of error in one’s opining about mathematical and philosophical subjects? As experience teaches us, hardly. And if we inquire into the circumstances where this danger arises, and how it can to some extent be diminished, we find that the high degree of confidence that the philosopher or the mathematician can claim for some of his theses rests merely on certain factors that are mediated by experience, thus historically—e.g., on the circumstance that others agree with us, and the like. If things stand thus, then I ask: where will the ban on the use of the word opinion and the command to substitute the word knowledge lead, except to give an illusory justification to the adoption of an improper tone of complete certainty in a science that has every reason to speak with the greatest modesty.2

But he saw even deeper problems with Kant’s claims. For the general drift of the critical philosophy had been to place strict limits on our knowledge by determining its necessary conditions. As Bolzano interpreted him, he had maintained that:

We are only in a position to form true synthetic judgments concerning objects which we either intuit empirically, or which stand under one of the two pure intuitions, space and time.3

Even setting aside the problems with Kant’s doctrine of pure intuition, Bolzano notes that this explanation would not cover a number of important truths, e.g., those of ethics or aesthetics, “of which it can hardly be said that all of its propositions are empirical, or analytic.”1 Most significantly, perhaps, it would not appear to cover many of the claims required to get the critical apparatus up and running in the first place, namely, Kant’s many detailed affirmations concerning sensibility, understanding, and reason. As Příhonský put it,

Kant may well claim that the only correct synthetic cognitions are those whose concepts apply to intuitions; he can repeat to us as often as he likes that concepts without corresponding intuitions yield no cognition, are empty, and so on; we must disagree, and ask:what are the pure intuitions supporting these and similar claims, which our philosopher puts forth as truths, and thus as cognitions, and which are obviously not merely analytic, but synthetic propositions?2

In a similar vein, Bolzano had written:

[The claim that we can know nothing about supersensible objects], if we take it to hold without exception, as it has been stated, contains its own refutation …. For it itself is a judgment treating of supersensible things. Or perhaps we do not make a judgment about these things when we say of them that no (synthetic) judgment may be pronounced concerning them? And can it really be claimed that in this judgment we say nothing about these things except what is already thought in their concept? In the concept of a supersensible object there lies nothing but the thought that it is an object of which we cannot possibly attain an intuition. That we are not even in a position to form a so-called synthetic judgment about such an object is something completely different. This judgment, then, is itself synthetic; and, in forming it, we deprive ourselves of the right to do so.3

Unless Kant’s account of our knowledge were somehow incomplete, then, his claims concerning the limitations of our cognitive powers would appear to be self-defeating.

In the case of ethics, as is well known, Kant did appeal to a further source of knowledge outside of those previously recognized, an immediate awareness of obligation that he came to call the “fact of reason,” one which “thrusts itself upon us on its own as a synthetic a priori proposition not based on any intuition, pure or empirical.”1

In the case of reason’s self-knowledge, things are less clear. There can be no doubt that Kant thought such knowledge not only possible but also relatively easy to come by:

Here nothing can escape us, because what reason brings forth entirely from itself cannot hide, but is brought to light by reason itself ….2

It also seems fair to assume that he took such knowledge to be a priori. But it is not at all clear what pure intuitions might be available to justify the application of predicate to subject in what would seem to be synthetic claims such as the following:



• Our intuition can, by our very nature, never be other than sensible intuition, i.e., it contains only the way in which we are affected by objects.3

• If we abstract from all content of a judgment as such and pay attention only to the mere form of understanding in it, then we find that the function of thought in judgment can be brought under four headings, each containing three moments….4

• The same function that gives unity to the various presentations in a judgment also gives unity to the mere synthesis of various presentations in an intuition.5



Rather, Kant would appear to be committed to the view that we obtain such knowledge without recourse to intuition.

Sensation being for Kant the hallmark of the empirical, perhaps his view was that because the understanding does not employ the senses to observe itself, the knowledge gained thereby is a priori. On such a view, in addition to empirical observation, there would be another kind that is capable of justifying synthetic a priori judgments, a sort of window in the mind through which it can view the movements of its own machinery. A stray remark from the third antinomy even goes so far as to suggest that knowledge of intelligible objects (things in themselves, noumena), elsewhere declared utterly impossible, might be had in this way:

[T]he human being, who otherwise is acquainted with all of nature solely through his senses, cognizes himself also through mere apperception—viz., in actions and inner determinations that he cannot class at all with any impression of the senses. And thus he is to himself, indeed, on the one hand phenomenon, but on the other hand—viz., in regard to certain powers—a merely intelligible object, because his action cannot be classed at all with the receptivity of sensibility. We call these powers understanding and reason.1

Finally, having denied our ability to answer what he considered the big philosophical questions (Am I free? Is the soul immortal? Does God exist?) theoretically, Kant maintained that we could obtain answers of a sort through such extraordinary means, the fact of reason providing the starting point, and reason’s demands for unity and completeness doing the rest.

All of this was advanced, as we saw, not as one man’s speculative opinion, but rather as apodeictically certain doctrine—for whatever deficiencies he may have had, Kant does not seem to have been short on confidence. In presenting his critical philosophy to the world, he laid claim to a special place for himself in the history of philosophy. Previous philosophers, he wrote, had been merely fumbling around in the dark, and had produced little or nothing of lasting value. He, however, had finally discovered the correct method, one which had finally put metaphysics on the secure path of a science, alongside logic, mathematics, and physics.2 His accomplishments did not end there: for he also tells us that he had either solved or provided the key to the solution of every problem of metaphysics.3

If all were as he had said, one would have expected to see the same sort of regular, assured progress in post-Kantian metaphysics that already existed (in Kant’s estimation) in mathematics and physics.

The result, as Bolzano saw it, told quite a different tale. Instead of the steady accumulation of results obtained using commonly accepted principles and methods, we find in the works of German philosophers after Kant a chaos of competing, usually incompatible, systems, each put forward with pretensions of infallible, a priori insight:

Almost every one of them affects a tone of complete certitude, saying that he and he alone has discovered the one true system; and the most ridiculous part is that one hears this kind of talk even from philosophers who have completely changed their own systems several times. The modest expressions it seems to me, it appears probable to me at present, etc., are completely foreign to these scholars; indeed they earnestly claim that it is not fitting for a philosopher to have an opinion, but rather everything he says must be known with apodeictic certainty!1

Though Bolzano thought Kant’s intentions were good, he still held him largely responsible for the mess that followed.2 To begin with, as De Quincey observed, the critical philosophy is predominantly if not exclusively negative in character, even if this can somewhat hard to detect due to the obscurity of the presentation:

[I]t is a fact, that all its doctrines are negative—teaching, in no case, what we are, but simply what we are not to believe—and that all its truths are barren. Such being its unpopular character, I cannot but imagine that the German people have received it with so much ardour, from profound incomprehension of its meaning, and utter blindness to its drift—a solution which may seem extravagant, but is not so; for, even amongst those who have expressly commented on this philosophy, not one of the many hundreds of whom I have myself read, but has retracted from every attempt to explain its dark places. In these dark places lies, indeed, the secret of its attraction.1

By thus placing restraints on the natural human desire to know, Bolzano thought, Kant had encouraged the proliferation of attempts to find new sources of knowledge that would allow us to transcend the barriers he claimed to have established. These half-baked productions were swallowed all the more readily by their authors and the public because Kant had, by precept and by example, taught that other, infallible sources were to be found within, and that logical rigour need not be sought in philosophical argumentation:

It was to be foreseen that a doctrine which so forcefully limited the natural human drive to have knowledge of supersensible things would not last long. Even the truest adherents Kant has today, Krug and Fries, have tempered his views somewhat. The latter not only admits, as Kant wanted, a practical belief, but also a speculative one, a presentiment, and if not theory then at least knowledge through Ideas, knowledge which has the peculiarity of being deduced from ineffable premises(and hence cannot be demonstrated). Almost all of the philosophers in Germany go still further; only—and this is the sad thing in this affair—not a one of them who makes use of our common right to make judgments about supersensible things goes to work in this difficult area with the greatest possible care, taking care not to set out anything as true until the most precise examination has shown that and why one must accept it as such. Instead, they either expressly say or else their behaviour shows clearly enough that if they do not incline towards Kantianism in anything else, they at least agree with Kant in the claim which would liberate every philosopher from the obligation of providing rigorous proofs as well as precise definitions in his science. They do this with a quite tranquil conscience, since almost all of them are convinced that they possess their own special faculty for immediately recognizing the entirety of the truths which they set out, each in his own system. Reason, testimony, presentiment, feeling, faith, revelation, inner experience, consciousness, the deepest and most inner unconscious, intuition (rational, intellectual, transcendental, and ideal), absolute intuition, knowledge, unconditioned knowledge are just some of the many names given to this faculty or the knowledge grounded in it.1

Many of Bolzano’s German contemporaries also followed Kant’s lead in another unfortunate respect, in that their preferred style of philosophical composition seemed to embrace incomprehensibility as a virtue:

Authors as well as readers today in Germany seem to take pleasure only in a kind of writing which envelops every thought in a cloud formed of obscure words, which they cannot even see through halfway, so that books in the field of philosophy whose authors will not cater to such a depraved taste almost run the risk of remaining unread. One must speak in riddles if one wishes to draw attention to oneself; and only he who knows how to veil his ignorance in a cloud of fashionable scholastic words, so that the most commonplace thoughts appear to be profound truths in the obscurity of his expression, will be celebrated. Germans! When will you turn back from this aberration which only makes you intolerable and ridiculous in the eyes of your neighbours?2

Little did Bolzano know that his German contemporaries would turn out to be tame in comparison to some who would follow, or that some of the neighbours would take up the habit themselves.3

That Kant’s influence on subsequent philosophy was significant is rarely disputed. Opinions on whether this was a good thing, however, have been, and remain, sharply divided. Anecdotal evidence suggests that the majority of philosophers think very highly of his work; Frege, for instance, wrote that Kant was “a genius to whom we must all look up with grateful awe.”4 But there is a minority, by no means insignificant, who take another view; Russell may serve as an example:

Kant deluged the philosophic world with muddle and mystery, from which it is only now beginning to emerge. Kant has the reputation of being the greatest of modern philosophers, but to my mind he was a mere misfortune.1

Opinions concerning Bolzano’s reaction to Kant, though fewer in number, manifest the same polarity. Husserl, for instance, found Bolzano deficient as a philosopher for failing to see the hidden depths in his predecessor’s thought,2 while Brentano praised him for seeing what he took to be its hidden shallows.3

Otto Neurath famously wrote that Austria had “spared itself the interlude with Kant.”4 Whether this is true and, if so, to what extent Bolzano might have been responsible, are questions we shall not attempt to decide here.5 Nor do we expect anything said in the section to change anyone’s estimate of the value of Kant’s work. But we do hope to have shown that Bolzano, writing in a period dominated by opposing voices, did provide a clear alternative.


7. Conclusion

In his theory of knowledge, Bolzano focuses almost exclusively on the quasi-linguistic aspects of cognition, not only in his account of inferences and judgments but also in his theory of the terms of the latter (subjective ideas), which is based on the notions of extension, content, and structure (closely paralleling the linguistic notions of extension, lexical item, and syntax). His choice of truth rather than cognition as his starting point, moreover, reveals another affinity with language: for while cognition might at least be argued to be private and subjective, truth, like language, is not the property of any individual.1 In taking this approach, he set himself apart from the majority of his contemporaries and a considerable number of later philosophers, whose theories of knowledge were based upon an uneasy mixture of linguistic and visual elements, and which began (and often ended) with the subjective and private.

Linguistic considerations are in evidence in most accounts of judgments, which were usually thought to be articulated in much the same way that sentences are, with subject, predicate, and copula. Visual cognition, for its part, was often the main inspiration for theories of ideas, which were frequently described as pictures or images, and said to possess the attributes one would usually ascribe to their objects.2 But ideas had to have a dual nature, for they were also assumed to be constituents (terms) of judgments, and the meanings of the words used to express them. And while without further information regarding their nature one cannot say that ideas, thus conceived, are obviously unsuitable for this role, neither it is obvious that they are in any way suitable for it. Indeed, assumptions were often embraced that would seem to make it impossible for ideas to fill the logical roles they were assumed to play. As a mere image, rather than a picture of some thing or things, for example, an idea could have no extension—but how, then, could we give truth conditions for a judgment as simple as “Mammals are vertebrates”?3

The extent to which such confusions had permeated German philosophy is evident from a footnote to §27 of Frege’s Foundations of Arithmetic:

An idea [Vorstellung] in the subjective sense is what is governed by the psychological laws of association: it is of a sensible, pictorial character. An idea in the objective sense belongs to logic and is in principle non-sensible, although the word which means an objective idea is often accompanied by a subjective idea, which nevertheless is not its meaning. […] Objective ideas can be divided into objects and concepts. I shall myself, in order to avoid confusion, use ‘idea’ only in the subjective sense. It is because Kant associated both meanings with the word that his doctrine assumed such a very subjective, idealist complexion, and his true view was made so difficult to discover. The distinction here drawn stands or falls with that between psychology and logic. If only these were to be kept always rigidly distinct!1

As we see from this passage, Frege considered using the term ‘objective idea’ to refer to the meanings of concept-words and proper names. Given this, one might expect him to use the term ‘subjective idea’ more or less as Bolzano had, namely, to refer to individual graspings of objective ideas. Yet we find nothing of the sort.2 Instead, following common usage, Frege employs the term ‘subjective idea’ to refer to mental pictures, states quite clearly that subjective ideas are not the meanings of words, and seems to imply that they are connected at most accidentally with those meanings. The natures of subjective and objective ideas are so different on this account that it is hard to see why ‘idea’ would be used in both cases.3 Finally, his classification of objective ideas as either objects or concepts seems on the face of it to betray a confusion of ideas with their objects.4 All of this, recall, is coming from a philosopher celebrated for his careful distinctions in such matters, in a work published a half-century after Bolzano had finished the Theory of Science.

Furthermore, if, as was so often the case, ideas are conceived not as mental states that are directed towards or about objects, but instead as the objects we think about, indeed the only objects we ever think about, we find ourselves in a depressingly familiar tangle of problems. I may want to think about a tree, yet it turns out that I can only think about a different tree, one that is inside my mind. Unfortunately, however, this assumption only adds to our perplexity: for now, in addition to the original problem of explaining how the mind can think about objects at all, we are confronted with a second mystery: how are the mental and extra-mental trees related? Is the mental tree somehow about the extra-mental one, in the same sense in which my thought can be said to be about the former? If so, is this sort of aboutness transitive? And if all we ever think about strictly speaking are ideas, why should we assume that there even is an extra-mental tree? Even if there were, how could we ever compare the two? And, supposing there to be a relation between the two, how could we become aware of it, one of the terms of this relation being by hypothesis beyond our ken? Finally, do not similar considerations apply to the mind itself, and hence to the claims we began with? Collapse into a self-defeating scepticism, not to mention idealism and solipsism, seems difficult to avoid at this point.

Bolzano thought that German philosophy had been infected with this virus since at least the time of Leibniz:

With regard to essentials, idealism is based on a confusion of the object of an idea with the idea itself, and one must already accuse Leibniz of this error, but still more clearly Kant, Fichte, Schelling, and Hegel, whose systems are based on a permanent confusion of the concept of that which is thought in itself (or of the objective concept) and the object.1

He fought it, as we saw, at its root, by rejecting the widely received representative theory of ideas:

[T]he idea of an object cannot, strictly speaking, be called its picture. It is not an object which we examine in place of another; rather, it is what arises in our mind when we examine this object itself.1

But he also fought the other manifestations of this malady, the subjectivism and psychologism (or, as Santayana would have it, the egotism2 ) that seemed so often to accompany it. Here is a typical passage:

[Some] logicians …expressly declare that in the entire science they propound, even in the part called pure logic, they speak and intend to speak of nothing other than the laws that govern human thought. They believe they have won a significant advantage for their science through this declaration, for they can now proceed with its presentation without having to look into the extremely difficult question of whether the laws that our consciousness shows us to be valid at least for us are also valid for all other beings, and indeed objective conditions for truth in itself. It seems to me that this is not so. In my opinion, one can never completely avoid the assumption that at least some of the laws that we discover to be binding on our own thought are also general conditions grounded in the nature of truths in themselves. For no matter how purely subjectively a logician may proceed, if he sets out the principles of identity and non-contradiction, for example, as merely subjective laws valid only for human beings, then he thereby declares something to be not merely apparently so, but indeed objectively true, namely, that these laws actually govern human thought. Thus he must believe that he has the ability to recognize at least one objective truth. And is it not quite odd that on the one hand they admit that the claim that our thinking is bound by such and such laws is objectively true, when, indeed, these laws are supposed to include(in the applied part of logic) some, like the laws governing the association of ideas, whose existence can only be proved via complicated experiments; and on the other hand objections are made to the view that propositions such as “what is is, and what is not is not” are something more than mere necessities of human thought.3

This rejection of subjectivism goes hand in hand with a curtailment of the privileges that other philosophers have claimed for introspection, for example, that it is infallible when done right, or that all genuine science must begin with truths that it alone is capable of establishing. As we saw, he does not deny that we have a priori knowledge, nor that such knowledge, when we can get it, is certain. Nor did he ever question the importance of introspection, maintaining, for example, that we can become aware of our own ideas, judgments, etc., form ideas of them and make true judgments about them. At the same time, he clearly does not take the deliverances of introspection as such to be infallible. Something like the intuition of essences in Husserl’s sense, if it occurs at all, would do so in his opinion only in a tiny number of cases. Our introspective findings are almost always empirical, tentative, and are often wrong; they need to be tested, and presented to others to see if they agree.1 Far from being the only possible foundation for genuine science, they are in many cases significantly less secure than the propositions they are sometimes claimed to support.

As with this allegedly privileged domain of a priori knowledge, so too in general: while never doubting that we do have a priori knowledge in his strict sense, or that such knowledge is perfectly certain, Bolzano reminds us that it is a rare thing, and by no means easy to come by or recognize. He takes care to disagree with philosophers who claim wide swaths of our knowledge, e.g., in mathematics, rational mechanics, or metaphysics, to have this special character. Like the findings of our own introspection, purely conceptual claims are for the most part not based on a priori judgments in the strict sense. They too are fallible, and must be subjected to testing and confronted with the opinions of others.

This is not to say that Bolzano was timid about advancing purely conceptual claims. On the contrary, he quite confidently made quite a few of them, far too many (especially in metaphysics) for the taste of modern readers. But he would have been the first to admit that this confidence in such cases was in large part derived from empirical factors, especially the perceived consensus among scholars on those matters, and came with no guarantee of infallibility. This was possible for him, recall, because he had prepared the ground carefully beforehand, distinguishing purely conceptual propositions from a priori judgments.
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Chapter 8

Ontology and Metaphysics


Bolzano’s work in metaphysics and ontology, like his work in mathematics, looks forward and backward simultaneously—backward, in that his principal concern in both cases was to look for the objective grounds of theses that were already accepted, and forward with respect to the conceptual tools he devised and the new discoveries that emerged from his foundational inquiries. As in mathematics, he treated the work of his predecessors with his customary respect, inquiring into the details, seeking foundations for what he took to be solid and usually modifying only where he thought necessary.

Bolzano thought that the amount of disagreement over metaphysical theses were not nearly as great as some had claimed, the main points of contention rather concerning their proofs:

When it is not a matter of setting out a rigorously scientific system, of finding the objective grounds of supersensible truth, but rather when mere certainty is all that is demanded, the situation in which we find ourselves is not so bad. For with the most important doctrines concerning the supersensible we find not only almost all metaphysicians in agreement but also, what is more noteworthy, that even those philosophers who deny that reason has the ability to know the supersensible based on inferences accept the existence of God, the immortality of our soul, and many other truths of this sort without demur; indeed, they even claim that we may be far more certain of these truths immediately, through the pronouncements of our conscience, through a sort of inner intuition or revelation, than we ever could by way of reflection and inference.1

His work, then, continues that of Leibniz, Wolff, Baumgarten, and others, treating traditional metaphysics as a going concern. Now while history has not been kind to many of the particular theses of traditional metaphysics, it also seems fair to say that reports of its death were exaggerated. And though a good many of Bolzano’s doctrines have suffered the same fate as those of Leibniz, Wolff, and others, there is no doubt that he also made contributions, notably in the theory of collections, that are of lasting value.

What is metaphysics, according to Bolzano? In the Contributions (1810), he contrasted metaphysics (philosophy) with mathematics, maintaining that the latter dealt with the laws of possibility, while the former “is limited to the sole task of proving the actual existence of certain objects from a priori concepts.”1 Much later, in an essay published shortly after his death, we find the following characterization:

[E]veryone knows that in [Metaphysics] we are taught about God, the universe, our soul, its immortality, the existence of other souls, in brief, about everything actual, insofar as it can be comprehended by concepts alone.2

According to both definitions, metaphysics deals only with existing, or actual, objects. As we have seen, however, Bolzano thinks that there are also non-actual (or, as they are often called, abstract) objects, for example, propositions and ideas in themselves. Because of this, ontology (as the theory of objects in general) is not part of metaphysics as Bolzano understands it, but only overlaps it.3 So much by way of apology for the title of our chapter, which might easily appear redundant.

Bolzano never produced a completed work of metaphysics. The main sources we possess for his metaphysical views are works devoted primarily to other subjects. To begin with, there is Athanasia, or Grounds for the Immortality of the Soul,4 a book of consolation written for Anna Hoffmann. By no means a work of theoretical philosophy, it is nonetheless a principal source for Bolzano’s views on substance and related matters. The second main source is the posthumously published Paradoxes of the Infinite, edited by Příhonský, in which metaphysical topics are discussed mainly insofar as they bear on the question of infinity. There are also important indications in other published works, e.g., the Treatise of the Science of Religion and the Theory of Science, as well as in works by Bolzano’s friends, such as Příhonský’s Atomic Theory of the late Bolzano,1 and further remarks in his unpublished writings. His writings on the subject, generally speaking, have a provisional, fragmentary character (an important exception is his theory of collections). They are full of hesitations, evidence of revisions, changes of opinion.

With respect to ontology, we should also mention Bolzano’s early work, Contributions to a Better-Grounded Presentation of Mathematics, especially the drafts of planned later instalments, which he never published, but which have now appeared in the Bolzano-Gesamtausgabe and (in part) in French translation.2 Among other things, the unpublished instalments contain a first version of his theory of collections, and an attempt to axiomatize the theory of time.

Bolzano had no illusions about the unfinished state of his work in metaphysics. In a letter to Příhonský from 30 August 1825, he wrote: “Not only am I not now clear about everything [in metaphysics], but think that I shall never be.”3 Towards the end of his life, in 1847, he writes again to Příhonský, saying that he has begun work on a metaphysica in nuce.4 Later that year, he tells him that the manuscript is still lying on his desk untouched, and that if he wants to look at it when he comes to Těchobuz, he should bring a microscope.5


1. Objects in General

For Bolzano, the most general ontological concept is that of an object [Gegenstand]; he uses this term interchangeably with thing or something [Ding, Etwas]. Understood in this broadest sense, the term ‘object’ encompasses entities of all sorts, whether they be real (actual) or abstract (non-actual), including things, properties, relations, states, alterations, collections, even propositions and ideas. In order to emphasize this generality, to indicate that the term is used without any tacit restrictions, he sometimes speaks of an object in general [Gegenstand überhaupt].

Bolzano recognizes three main kinds of objects: basic objects, attributes, and collections. Collections are wholes, that is, objects that have other objects as parts. Attributes, in turn, are the properties and relations of other objects. Finally, basic objects are those which have attributes, but are themselves neither attributes nor collections. (Please note that ‘basic object’ belongs to our terminology, but not to Bolzano’s.) There is no doubt that he accepts that there are objects of the kind we have called basic, since his (simple) substances are clearly basic in our sense. What is not clear to us is whether he would have admitted that there are other basic objects over and above substances. It was in order to leave this question open that we introduced the new term. Since to our knowledge Bolzano says nothing about basic objects in general, we will postpone discussion of them until we come to speak of substances.


2. Attributes

Attributes [Beschaffenheiten] are taken to be a special kind of object, objects that are possessed or had by other objects, in the sense that a wise person is said to possess or have wisdom.1 Now the English term ‘attribute’, which we have chosen to translate Bolzano’s term ‘Beschaffenheit’, does not have exactly the same connotations as the German word, which can also indicate how a thing is constituted [beschaffen], its nature or character. In the very general sense in which Bolzano takes the word, it applies not only to properties such as shape, colour, odour, weight, but also to relations, forces, states, changes, and in general anything that might characterize an object.

By the word attribute [Beschaffenheit] I mean exactly what is generally meant by it, if it is not used in its narrower sense, but in the wider one in which every passing state, every fleeting change, forms at least a temporary attribute of the given object. Anything that belongs to an object, whether always, for a very short time, or only for one moment, is an attribute of that object for that particular time.2

Bolzano likes to say that objects have or possess attributes, and that attributes belong to objects. Obviously, one must distinguish between the concept of possessing an attribute and that of possessing a thing. A woman possesses a house, say, but the attribute she has in this case is not a house but rather that of owning a house. Similarly, one must distinguish between an object’s having an attribute and its having parts. A dog, for example, has a tail, but the tail is not one of its attributes. Bolzano thinks that either the concept of an attribute or that of having in the relevant sense is simple and hence indefinable, and that the other must be defined in terms of it, inclining towards the view that the concept of having is simple, and that an attribute can be defined as something that is had or possessed in this sense.1

One question that arises quite naturally at this point is whether one and the same attribute can belong to two objects; put otherwise, whether any attributes are universals. It is not a simple matter to answer this question based on Bolzano’s texts, and his readers have come to different conclusions.

As Wolfgang Künne has documented,2 Bolzano makes a great many remarks which, if taken at face value, commit him to universals, devoting an entire section of the Theory of Science (§112) to the topic of common or shared attributes, and speaking of them on many occasions—stating quite distinctly, for example, that self-identity is an attribute that belongs to all objects without exception.3

On the other hand, when Bolzano has occasion to speak of universals in §51 of the Theory of Science, he does not simply state that his ontology includes them, as one might have expected were he indeed committed to them. Instead, we find him interpreting statements about universals as claims about ideas in themselves:

I will not venture to decide whether what Pythagoras taught concerning numbers, or Plato concerning his ideas, or Stilpo and later the Nominalists (in their dispute with the realists) concerning universals was based upon a more or less distinct recognition of the concept of an idea in itself.

—adding in a footnote:

The nominalists seem to have correctly noted that a concept in itself is not something existing, while the realists noticed that it is not a mere name.4

In a later passage, he quotes Goudin, who states that “a universal is one thing that is apt to be in many things” (Universale est Unum aptum inesse multis). This would again seem to be an ideal opportunity to affirm a commitment to universals, yet once again he identifies them with general concepts rather than with shared properties.1

Now it is entirely possible that these remarks simply reflect Bolzano’s interpretation of previous authors’ claims about universals, and do not preclude a commitment to shared attributes.2 It is also possible, however, that they indicate adherence to a position akin to conceptualism, without the assumption that concepts (or, more generally, ideas) exist in individual minds. If this interpretation were correct, attributes would be just as individual as the objects that have them, and generality would exist only in the realm of ideas, in the sense that one and the same idea in itself might represent several objects and, in particular, several attributes. Bolzano’s talk of shared attributes could then be interpreted as a somewhat misleading manner of speaking that carries no commitment to universals.

A view of this sort is defended by Benjamin Schnieder and Arianna Betti, who have argued that Bolzano would have done well to maintain that all attributes are particular.3 Their view goes against those of several other commentators, notably Roderick Chisholm, Wolfgang Künne, Edgar Morscher, and Mark Textor, who maintain that Bolzano was or at least should have been committed to universals.4

In fairness, it must be said that there is textual evidence lending some support to each of these views. Recall, to begin with Bolzano’s definition of truth:

When someone asks me to attempt a proper definition of the concept of truth, I usually say that a proposition is true when it attributes to its subject a predicate that it possesses, or (in other words) when every object that stands under the subject concept of the proposition has an attribute that stands under the predicate concept.1

Compare with this his remarks on the meaning of subject–predicate propositions:

The proposition ‘A has b’ has no other sense than that every object under A has one of the attributes that stand under b ….2

We note here his insistence that, by and large at least, the predicate-ideas of propositions represent not a single attribute, but rather several. This is not, however, sufficient evidence by itself for Schnieder’s interpretation, since the several attributes represented by the predicate-idea might themselves be universals.

There are indeed some remarks that seem to support this last view. In §131 of the Theory of Science, Bolzano considers the traditional question of whether the predicate of a categorical proposition is taken in its full extension. He remarks:

According to the foregoing, then, one can say that the subject idea of a proposition has the same extension as the proposition itself. One might now ask whether this is also the case with the predicate idea, at least when it represents several attributes. If this question is understood to ask whether, when we ascribe the attribute b to an object A, we also ascribe to A all the attributes which stand under the idea b, we must obviously answer in the negative. For when, for example, we set out the judgment “Caius has intelligence” we do not wish to say that Caius has every kind of intelligence there is, for example, a well-developed, as well as a crude, a human, and an angelic, intelligence, etc.3

Here, we note, the attributes that are said to fall under the predicate-idea [intelligence] are themselves designated by general terms, e.g., ‘crude intelligence’, or ‘human intelligence’, rather than, e.g., ‘Caius’s intelligence’. Similarly, in §60, we read:

In my opinion, the objects that stand, e.g., under the abstract idea “virtue” are quite different from those that are comprised under the corresponding concrete idea “a virtuous person”. The abstractum is an attribute-idea; hence it can comprise nothing but attributes. Thus, “virtue” covers the attributes veracity, charity, etc., while the concretum “a virtuous person” has in its extension such persons as Socrates, Aristides, etc.1

—where the attributes standing under the predicate-idea again seem to be the sort that could belong to more than one object. Furthermore, when Bolzano introduces the notion of an attribute in the Theory of Quantity, his first examples seem to involve universal attributes:

For example, man has understanding, hence “possessing understanding” is an attribute of man; and the ape has hands, so that the “possession of hands” is an attribute of the ape….2

Chisholm and Künne appear to have seen such passages as conclusive evidence for the view that Bolzano was committed to universals.

Schnieder has argued against this interpretation based upon remarks having to do with the attributes of actual objects. In certain places, Bolzano says quite clearly that the attributes of actual objects, being themselves actual, are just as individual as the objects themselves.3 As Schnieder documents, it is also utterly clear that, in several cases at least, Bolzano identifies the attributes represented by predicate-ideas in true propositions with these individual attributes of actual things. In these cases, at least, there seems to be no doubt: the attributes spoken of are not universals, but rather particulars.4

Schnieder’s arguments, though convincing as far as they go, in our opinion fall short in several respects. First, his evidence concerns at most the attributes of actual things. As we have seen, however, Bolzano also thinks there are many non-actual objects, each possessing its own attributes. Absent an explicit statement, we are not entirely sure what he would have said about these attributes, and thus not sure that Schnieder is right to enlarge the scope of his claim as he does.1 What Bolzano says about units and numbers, in particular, seems to us to favour the view that he assumes that at least some attributes of non-actual objects are shared.2

A second problem is the argument’s reliance on the assumption that all attributes of actual objects are themselves actual. Though Bolzano does say this,3 it is not clear that he had thought about the consequences of this claim. In some cases, to be sure, it seems reasonable to maintain that an attribute of an actual object is itself actual, and hence just as individual as its bearer. The wisdom of Socrates, for example, could reasonably be said to be the cause of various things, e.g., it might be a contributing factor in some of his decisions.4 In other cases, we have our doubts. Self-identity, for example, is a property of Socrates, but what effects does this attribute produce? Or, to take another example, what of diversity? The Hagia Sophia and the Taj Mahal are certainly distinct actual objects, but is their diversity itself actual? What could its effects be? Recall, too, Bolzano’s claim that the absence of an attribute is itself an attribute. Even if we are willing to make a case for the redness of a rose entering into causal relations and thus having actuality, would we really want to say the same of an absence of redness? Finally, consider the actuality of a given object, say, Socrates. If, as Bolzano claimed, every attribute of an actual object is itself actual, then the actuality of Socrates will itself be actual, as will the actuality of the actuality of Socrates, the actuality of the actuality of the actuality of Socrates, and so on, ad infinitum. Would Bolzano really want to say that all of these attributes, act, have effects? If not, however, then we need not conclude that all attributes of actual things are just as individual as their bearers, still less that this is also the case for non-actual objects.

On the whole, we are inclined to file the question of universals among Bolzano’s unfinished business. Even if he had most of the concepts required to make the relevant distinctions, we have found no evidence to suggest that he ever considered the problem in its full generality, or that he had weighed his options and made a clear decision.

Another question is whether there are any attributes that do not belong to any object. A couple of remarks in the Theory of Science suggest that Bolzano thought there were. In §238, he considers the following form of inference:

A is an objectless idea.

The idea of something that is (non a + b) is objectless.

The idea B is objectless.

and notes that here the idea non-A represents every object there is (it is an idea of absolutely widest scope1 ). All the same, Bolzano maintains that the idea [something that is non-a and b] can still be objectless if the idea [b] “represents an attribute that does not belong to any object.” Elsewhere, he speaks of “the idea of a self-contradictory attribute, e.g., that of being a round square.”2 Künne seems to take these remarks as sufficient evidence for the claim that Bolzano accepted attributes that are not had by any object.3 Again, we are not so sure about this. Note, first, that the alleged attributes would not fit the characterization of an attribute as something that is had.4 Second, the passages where Bolzano seems to speak of attributes that are not possessed by anything need not be interpreted in a way that commits Bolzano to there being such things. When he speaks of an idea of a contradictory attribute, for example, this might be taken to mean that there is an idea which by its form seems apt to represent an attribute but in fact does not.1 This would not be the only occasion where Bolzano spoke improperly in this way. In §182 of the Theory of Science, for example, he seems to say that an object (an omnipotent creature) is impossible, while in the same breath saying that there is no such object. Since he makes it obvious elsewhere that he does not accept impossible objects in Meinong’s sense (objects of which it is true to say that there can be no such objects), it seems clear we must take him to be speaking improperly here.2 Similarly, when he writes that every genuine attribute-idea can be used as the predicate-idea in a true proposition,3 we might well interpret him to mean that ideas that do not satisfy this condition are not attribute-ideas. Given this, we see no evidence that would preclude our taking him to speak improperly also when he speaks of attributes that are not had by any object. Here too, then, it seems to us that the textual evidence is not sufficient to determine a settled position.4

Among attributes, some are properties, others relations.5 The former can be expressed by means of monadic predicates, e.g., Socrates is pale (or, in Bolzanese, Socrates has paleness.) The latter are reduced to properties, not, however, by somehow transforming a relation into something non-relational, but instead by considering a relation to be a property of a whole or collection, the parts of which are the terms of the relation. For example, the binary relation of fatherhood between Philip and Alexander may be looked upon as a property of the ordered pair 〈Philip, Alexander〉.6

The distinction between properties and relations is the basis of a further distinction between the internal and external attributes of a given object. Internal attributes are simply properties of an object. External attributes, on the other hand, are characterized as follows:

…a relation x that holds between the objects A, B, C, D, … is an attribute that actually belongs only to the whole composed of A, B, C, D, … as such. In spite of this we can at least say of any individual part, e.g., A, that it has the attribute of “forming a whole with B, C, D, …, which has the attribute x”. Such an attribute of A we call an external attribute. Hence, by an external attribute of an object we mean an attribute which consists merely in the fact that the object has a certain relation to another object.1

In the case just considered, for example, we may also say that it is an external attribute of Philip to be the father of Alexander, just as it is an external attribute of Alexander to be Philip’s son.2


3. Collections


Collections,3 that is, wholes composed of parts, are considered objects in their own right by Bolzano. The real world as well as the universe of non-actual objects abound with collections, each of which has its own parts, in many cases parts of parts, parts of parts of parts, and so on.

Though philosophical interest in Bolzano’s theory has grown in recent years, it has mostly been studied so far by historians of mathematics, mainly on account of its anticipations of Cantor’s ideas, and it has often been viewed as an early version of set theory. In 1995, Frank Krickel worked out a different interpretation, looking at Bolzano’s theory from the perspective of classical mereology.4 We think that his theory is prior, not just in time but also in content, to the bifurcation between set theory and classical mereology. Though there is no mistaking the fact that Bolzano’s conceptions have common points with those of later authors such as Cantor and Leśniewski, attempts to interpret his collections as sets or mereological wholes in the modern sense face serious difficulties, and we think Peter Simons was exactly right in deeming Bolzano’s theory to be sui generis.5 It is a kind of proto-theory with respect to the well-established theories of Cantor, Zermelo, Leśniewski, and others, full of insights and intuitions which would enable his successors to avoid some of the blind alleys and contradictions he encountered. The works of Petr Vopěnka, creator of an alternative set theory based in part on some of Bolzano’s ideas, shows that his theories continue to provide inspiration.

(a) Origins: Universal Mathematics (1810)

If we attempt to gather all the diverse elements that led to Bolzano’s mature theory of collections, we find that there were two quite different lines of inquiry that finally converged: on the one hand, the logic of classes, which studies the relations of inclusion, exclusion, and intersection between the extensions of ideas and, on the other hand, speculation on the nature of the infinite. Both of these concerns have their roots in antiquity, as seen for instance in Aristotle’s logic and Zeno’s paradoxes. Bolzano was quite familiar with the ancient sources, but also learned much about class logic from his contemporary J. G. E. Maaß. As for the paradoxes of the infinite added to those of Zeno by Galileo and others, he may well have encountered them in the writings of the late scholastics.

The initial impetus for his inquiries seems to have come from a critical examination of the metaphysical principles adopted by eighteenth-century philosophers. Bolzano was looking for the universal mathematics of which philosophers have long spoken, the most general theory of being that would establish the laws holding for all objects, including those that are merely objects of thought.

The first issue of the Beyträge, published in 1810, provides a sketch of this universal mathematics, one which was further elaborated in the second issue, also written in 1810, but never finished or published.1 One of the first questions Bolzano asks is how universal mathematics may be distinguished from metaphysics. Drawing inspiration from the remark of an anonymous author who defined mathematics as the general theory of forms, Bolzano defines it as “a science that treats of the general laws (forms) to which things must conform in their existence.”2 He makes it clear from the start that this definition also covers objects of thought that have a “purely ideal existence,” the precursors of non-actual objects in Bolzano’s mature ontology.3 Universal mathematics, then, covers everything that can be an object of our thought. Its laws do not permit us to prove the existence of any thing, a task that falls to metaphysics; rather, it merely sets out conditions of possibility. Though his terminology is Kantian, it is clear that Bolzano has set out in a different direction. For him, mathematics and metaphysics are the two main parts of our a priori knowledge. Despite the alleged destruction of dogmatic metaphysics by Kant, Bolzano still assigns it the task of proving from pure concepts the actual existence of certain objects, notably, freedom, God, and the immortality of the soul. Metaphysics treats of absolute necessity. Mathematics, by contrast, though it deals with all things, considers them from the point of view of possibility, and accordingly treats only of hypothetical necessity.1 Its laws are general, because mathematics never deals with a particular thing, but instead deals always with entire species.2

What are the laws of universal mathematics according to Bolzano in 1810? In the second issue of the Beyträge, he proposes the following two:



1. the law of the possibility of “thinking-together” (Zusammendenkbarkeit) several things, according to which any thing can be joined in thought to any other thing; and

2. the law of relation, stating that any thing bears a certain relation to every other thing.3 (Bolzano says almost nothing about this second law in this early text, though, as we have seen, there is a close connection between relations and collections, and thus with the first law, in his later ontology.)



Now ontology is supposed to set out a number of other universal laws. Bolzano accordingly examines the fundamental ontological principles advanced by various authors. Christian Wolff, to begin with, proposes as first principles those of non-contradiction and excluded middle, the latter formulated as follows: quodlibet est vel non est, any thing either is or is not.

Like Kant, Bolzano deems the principle of non-contradiction analytic or even identical, i.e., belonging to the form “A cum B is a kind of A” or to the form “A is A”. He therefore thinks that this alleged principle “does not belong in any science, that it states no genuine judgment, no truth, and a fortiori is not a principle.”4 (As we have seen, Bolzano would later change his mind, enlarging his conception of analyticity and allowing analytic propositions to figure in sciences, sometimes as important truths.)

Another alleged principle claims the thoroughgoing determination of every existing thing. To begin with, Bolzano lifts the restriction to existing things, because according to him this principle holds also for objects of thought and general concepts which must also be determinate in every way. Next he reformulates it so that it becomes the principle of excluded middle properly speaking:

For any predicate a, something is either a or non-a.

In other words, everything is either A or non-A. He now seems to suggest that ‘Anything is either A or B’ means the same as ‘Anything that is not A is B’, so that the principle now becomes the explicitly identical:

Whatever is not A is not A.

Another bit of fancy footwork is supposed to reduce the principle of non-contradiction to an identity as well.

Next, we encounter a different sort of principle, that of sufficient reason. The scholastic formula “nothing is without cause” was transformed in Wolff’s writings into the following: “nothing is without a sufficient reason why it is rather than is not.”1 Kant applies it only to phenomena: every phenomenon must be preceded by another which is its ground.2 However, as Bolzano pointed out (following Jacobi and others), Kant also seems to rely on a broader application of this principle when arguing for the existence of things in themselves as the ground of phenomena. For his part, Bolzano rejects the principle, because in his view not everything has a sufficient reason. In the domain of truth, basic propositions, or principles [Grundsätze], by definition have no further ground of their truth. In the real world, furthermore, God and free actions have no sufficient reason. In sum:

I believe that there is no principle of sufficient reason, i.e., one cannot decide a priori and in general what has a ground and what does not; one may only do so by considering particular cases.3

Other principles, e.g., the principle of similarity, have their place in the science of aetiology (the theory of grounds). They are not universally valid because, as just noted, not everything has a ground. Let us skip over Scholastic principles such as every being is one and every being is true, and turn again to Kant.

Kant had classed the principles of the understanding under four headings: axioms of intuition, anticipations of perception, analogies of experience, and postulates of empirical thought. Most of these principles belong either to metaphysics, to aetiology, or to the pure science of nature. Still, Bolzano thinks that the first postulate of empirical thought does belong to universal mathematics. It says that whatever accords (in terms of intuitions and concepts) with the formal conditions of experience is possible.1 Bolzano takes as an example the concept of a right triangle. If I say such a thing is possible, according to Kant, I do not add any new determination of the object to my concept, but rather simply express the object’s relation to my cognitive faculties. For Bolzano, it remains true that no new determination is added to the concept of a triangle, but he thinks that the statement of possibility of a right triangle consists precisely in the formation of this concept. If a triangle could not have a right angle, the expression ‘right triangle’ would not designate any concept, it would simply be a string of words (in the Theory of Science, as we have seen, these words would designate an objectless idea). In 1810, Bolzano thinks that it is in the very moment of forming the compound concept of a right triangle that one must decide whether the concept is possible. This is why the possibility is built into the judgment itself: the copula in such judgments asserts this very possibility. Kant’s example of the concept of a closed figure formed by two straight lines, for which no object can be constructed, does not correspond to any concept according to Bolzano in 1810.

Accordingly, he rejects Kant’s claim that modal judgments make essential reference to our cognitive faculties. “In judgments of possibility, one forms the concept, in judgments of reality one asserts that an object corresponds to the concept (e.g., that a hot-air balloon exists), and in judgments of necessity that an object necessarily corresponds to the concept, e.g., that the absolutely necessary being has existence.”2 This leads to the following modification of Kant’s postulate of possibility: “That which agrees with the laws of intuition and thought (along with the other principles of pure understanding), that which does not contradict them, is possible, metaphysically possible, i.e., can be perceived.”3 Yet this, too, is a merely identical proposition, since to agree with the laws of intuition is simply to be perceptible.

The results of this examination of ontological principles is therefore quite negative. With respect to the possibility of things, “we have discovered only the following general properties of things, the possibility of thinking them together and of comparing them.”1 We have returned to our point of departure.

By the power of thought, Bolzano thinks at this stage, we may combine or unite any arbitrary things. Since this law deals only with our subjective ideas, it belongs to mathematics and not to metaphysics. Now there are two ways to combine ideas: the first gives rise to other ideas, the second to judgments. Bolzano patiently runs through the different possibilities of combining concepts and stops when he encounters the conjunction ‘et’ (and). The connection created by ‘et’ extends to all things and is merely subjective. It consists in the unification of ideas in our mind, an ideal unification, as opposed to the real composition expressed by the term quod (which). When I think of two lines together, my mind contains the ideal union of two objects. By contrast, real composition combines concepts in order to produce a single complex concept. When I unite the two concepts of a triangle and that of a figure with a right angle as indicated by the words ‘which is’, I obtain a single concept that unites them: for example, that of a triangle which is a figure with a right angle, a right triangle. But I cannot bring about a real combination between a line and an instant in order to produce the concept of a single object; at best, I may ideally combine them in the concept of a whole with two parts.

Bolzano continues his inquiries. He thinks that the concept of an ideal combination is simple and that, strictly speaking, it only ever combines two things, and thus is of the form “A et B.” One may have, for example,
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since one may consider a whole composed of two things as a single object which may itself be united with another, but one cannot simply have

[image: image]

He wonders whether the proposition “all things may be ideally united” is in fact a principle. It seems to be, but this would conflict with one of his logical doctrines, according to which a priori principles contain only three simple concepts. On top of this, this principle presupposes the existence of a thinking being. “What if,” he asks, “this proposition were stated as follows: I am able to add in thought anything (any idea) to any other. This judgment would then be a judgment of perception (?) and would not have to be simple in order to be in demonstrable, i.e., a principle.”2

Finally, he sets out a definition:

That which is produced through combination in thought (Zusammendenken) is a whole (totum), or a sum, and in any case a system. The things thought together in relation to the whole are called its parts (partes) or elements.1

He pursues his inquiry with the doggedness of Inspector Maigret. Is the concept of a whole simple? He attempts to define it in terms of the relation of cause to effect and soon realizes he has failed. In the end, he sees no option but to declare the concept simple, along with the concept of a part. He adds a final remark: it is not the number of words in an expression that decides whether the thing designated as complex or simple. For example, the simple little word ‘et’ and the expression ‘A et B’ designate the same thing, as does ‘a thing is added in thought to another, ideally united with it.’2

(b) Bolzano’s Later Theory of Collections

So much for the beginnings of Bolzano’s interest in collections. He would continue his work in this area for the rest of his life, eventually developing a quite different account. Summarized in the Theory of Science and Paradoxes of the Infinite, Bolzano’s mature theory is developed in greatest detail in his unfinished treatise on the theory of quantity, his attempt to provide a unified, foundational account of the entirety of mathematics.3 He was the first, we believe, to look upon most of the objects of mathematics as collections, and the notion of a collection as the central concept of mathematics.

The fundamental concept is that of a collection [Inbegriff]; this term is held to be synonymous with whole, system, combination, union, and ensemble (Ganze, System, Verbindung, Vereinigung, Zusammen). This concept is present whenever we consider an object composed of parts or a relation; we express it by means of the conjunction and and its equivalents, which connects the parts (note that the order of terms in a sentence need not reflect the order of the things designated in a given collection). According to Paradoxes of the Infinite, it is “one of the most simple concepts of our understanding.”4 At best, he thinks, one might try to define it as something that has complexity, where [complexity] would have to be a simple concept.

A collection presupposes a multiplicity: it must have at least two parts. For Bolzano, then, there is no empty collection (in contrast to set theory, which allows an empty set), nor are there any singletons. Provided there are at least two disjoint objects, however, a collection may be formed, or rather there is a collection. This holds even when there are infinitely many objects. The set of points in a given line segment, for example, counts as a collection for Bolzano. Indeed, the line segment is identified with a structured collection whose ultimate parts are precisely these points.

The examples cited in Paradoxes of the Infinite (the collection formed of the Sun, Earth, and Moon; the collection formed by a rose and the concept of a rose; the collection formed by the names ‘Socrates’ and ‘son of Sophroniskus’) might suggest that there must be a significant connection between the parts of the collection. Quite the contrary: Bolzano chose these examples precisely in order to illustrate that the most heterogeneous things may belong to one and the same collection. In his correspondence with Exner, he cites another example, that of the collection containing candles and syllogisms,1 and elsewhere he reminds us that “any thing may be thought along with any other in order to form a collection, set, or whole.”2 Nor is thought deemed necessary in order to unite objects in a collection:

By a collection or an ensemble I understand something of such a kind that any arbitrary object may be thought together with any other as belonging to a collection, an ensemble, or a whole, and I note that the things mentioned here could not truly be thought together if they were not already together, if they did not already form a certain collection, a certain ensemble, a whole, without us thinking that they do …3

A given object may be included in a collection only once, whether it be as a proximal or a remote part (i.e., a part of a sub-collection) since there is only one of any given object. Following Peter Simons, we will call this the no-redundancy principle.4 His reason for adopting this condition is that “it is obviously impossible for something to be united with itself to form a collection, i.e., a new object distinct from itself.”1 Objects familiar from set theory where the same object figures repeatedly, such as {a, {a}, {a, {a}}}, would thus not appear to qualify as collections in Bolzano’s sense.2

Thus, the idea of a collection containing the ten most populous cities in Europe along with the capitals of France and England would be objectless. And if an expression like ‘{A, A, B}’ is to designate a collection, the two occurrences of the same letter ‘A’ must designate two distinct objects of the species A, even if this involves some abuse of the rules of semiotics.3 Otherwise, the expression designates an objectless concept. Bolzano reminds us on this occasion that arithmetical operations on numbers presuppose a plurality (and even an infinity) of different exemplars of each number:

Is it not evident that, for example, even in the most simple expression of a sum, 1+1=2, the two signs 1 and 1 do not designate one and the same object? Surely under the second 1 another unit must be represented than that which is thought under the first, if it is to be possible to combine them, and by taking them together to produce the number two.4

The second principle is what we call the principle of stratification for collections: no part of a collection may be a part of another part of the collection. Put otherwise, if A and B are any parts of a collection then A must not be a part of B.5 This principle is a consequence of the no-redundancy principle, since, as Bolzano sees things, A would have to occur twice in a collection in order to occur as a part and as a part of a part. With a somewhat reckless liberality, he goes so far as to say that any objects satisfying this condition form a collection.6

Some collections are structured. For example, the collection of points between two given points can be considered as having a certain structure, e.g., that determined by the relation of betweenness. Thus simply indicating the elements of a collection may not be enough to identify it, and one cannot speak of the collection composed of given objects, since there may be many different collections with the same parts. Yet being endowed with a certain structure is an optional feature, and by no means follows from the mere concept of a collection:

[I]n the mere idea of a collection it is not presupposed that the order or sequence in which the united objects appear is fixed, nor even that there is or even can be such an order.1

Bolzano’s concept of a collection is thus extremely general—pretty much any assemblage of disjoint objects, whether structured or not, may constitute a collection—and it is precisely this generality that makes the theory of collections so complicated, since different conditions of identity are involved in different cases.

Note, too, that concepts are involved in determining what a given collection is.2 The concept of a given collection determines not only whether the ordering of parts matters for its individuation, but also what its parts are. This latter feature becomes especially salient when Bolzano comes to discuss what he calls pluralities [Vielheiten].3 A concept such as [grapefruit], for example, picks out certain objects. Though these objects are complex, containing other parts (peel, rind, seeds, segments, cells, molecules, atoms, electrons, etc.), when we consider a plurality of grapefruits, individual grapefruits are considered simple as parts of that particular collection.4 We shall speak in such cases of the relatively simple parts of a collection. Thus an individual grapefruit is relatively simple with respect to a given plurality of grapefruits (e.g., a dozen), even though in other respects it is a highly complex object.

Sometimes, though not in every case, a collection is specified by enumerating its parts, e.g., the unstructured collection containing the numbers 1, 2, and 3. Interestingly, Bolzano thinks that even infinite collections can be represented in this way, even if not by us. Considering the question of whether an idea can be discovered that represents an arbitrary collection of objects α, β, γ, δ, …, he writes:

[I]t is certain that for every individual object, and hence for each of α, β, γ, δ, … there is and must be an idea applying exclusively to it, because this object must be the subject of certain truths which concern it alone—for instance, the truth that it is an individual object. In every such truth the subject-concept must be an idea that fits this object alone. Supposing this to be so, it will certainly be possible to cover all of α, β, γ, δ, … with a single idea applying to these objects alone. If in no other way, this can at least be done by constructing ideas A, B, C, D, … that apply exclusively to each of these objects and then connecting them to produce a distributive idea of the form “Any part of the collection A, B, C, D, ….” Although we may not always be in a position to produce one subjectively, such an idea is always present objectively, even in the case where the number of objects α, β, γ, δ, … is infinite.1

Here, he is speaking of ideas in themselves (objective ideas). While Bolzano would seem to think that God can represent any collection in this way, he recognizes that it is impossible for us in practice for even moderately large collections and in principle for very large and infinite ones. Yet he takes it as obvious that we do think of very large and even infinite collections. A famous passage from Paradoxes of the Infinite explains how this comes about:

I can think of the multitude [Menge], the collection or, if you will, the entirety [Ganze] of the inhabitants of Prague or Beijing without representing each of these inhabitants individually, i.e., by means of an idea applying exclusively to him. […] As soon as we possess an idea that represents each of the objects a, b, c, d, … and none others besides, it is quite easy to arrive at an idea that represents all these objects together. All that is in fact required is to combine the concept designated by the word collection with the idea A in the way indicated by the words: the collection of all A. With this single remark, whose correctness must, I believe, be obvious to all, all of the difficulties people have claimed to discover in the concept of a multitude composed of infinitely many parts fall by the wayside ….2

What Bolzano says here might seem to amount to an acceptance of something akin to the unrestricted principle of comprehension of classical set theory, according to which, if A is any concept, there exists a set containing precisely those objects that stand under the concept A.

As is well known, the naïve principle of comprehension leads to a variety of contradictions (or antinomies, as they were often called). A famous example is Russell’s paradox, where the concept is that of a set not containing itself as a member, x ∉ x. If, as the unrestricted principle of comprehension suggests, there is a set for every well-formed predicate, then the set S = {x|x ∉ x} would exist. If set S is supposed to exist, it would be an object, and so we would have to have either S ∈ S or S ∉ S. But if S ∈ S, then it wouldn’t satisfy the criterion required for membership in S, and so S ∉ S; while if S ∉ S, then S would meet the criterion, and so S ∈ S. Thus we would have both S ∈ S and S ∉ S.1

In the face of such examples, early set theorists proposed various restrictions on the principle of comprehension, aiming to keep its useful applications while steering clear of the antinomies. Zermelo’s axiom of separation, for example, allows us to specify a set by means of a predicate only as a subset of another, already existing set, a restriction that blocks Russell’s paradox.

As we just said, the statement from Paradoxes of the Infinite quoted above might easily be taken for an endorsement of a naïve, unrestricted principle of comprehension for collections. But it is not at all clear that Bolzano thought of things in precisely this way. He certainly thought that it was an easy matter to form an idea of a collection of all the things represented by a certain concept, but it by no means follows from this that he would have maintained that every one of these ideas represents a collection, any more than our ability to form the idea of a certain limit (e.g., [image: image]) entails that there is such a thing. Recall, for example, his insistence that there are no empty collections and no singletons. But there are certainly objectless and singular concepts. Thus while there are certainly, for example, concepts such as “the collection of round squares” and “the collection of even prime numbers”, these concepts would be objectless, since there are no such collections.2 And insofar as the one can deduce a contradiction from the assumption that a given concept represents a collection, one would expect Bolzano to take this as evidence for the objectlessness of the concept. We shall see below that he did just this, at least at first, in the case of the concept “the collection of all objects”. Thus it seems hasty to us to saddle Bolzano with an unrestricted principle of comprehension and the paradoxes that it engenders.

Generally speaking, Bolzano’s part relation is anti-reflexive and anti-transitive. That is, no whole is a part of itself, and parts of parts of a whole are not parts of the whole. All parts in Bolzano’s strict sense are thus proper and immediate parts.

For the sake of illustration, suppose that an object α is according to its concept a whole made up of four parts A, B, C, D.
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Suppose further that some of these parts are in turn wholes consisting of parts, e.g., A made up of a1, a2, a3, a4, B of b1, b2, b3, and D of d1, d2.
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Now there is a sense in which not only A, B, C, D, but also a1, a2, a3 and a4, or b1, b2 and b3, etc., might be called parts of α. Moreover, at least under certain conditions, we might be prepared to say that a whole consisting of, say, the parts A and B was a part of α.

Bolzano makes it clear, however, that he regards such uses of the word ‘part’ as improper. In §83, no. 1 of the Theory of Science, he considers a collection consisting of the three persons Caius, Sempronius, and Titus, adding that “by a part I mean any object out of which a collection is composed.” He then remarks:

…we could call any limb on any of their bodies, or any collection composed of two of them, e.g., Titus and Sempronius, a part of the collection. On the other hand, when we say that each of these persons is an individual capable of filling a certain post, we do not want to say that the arms of Caius, or the two persons Caius and Titus together, are suitable for this office. It seems therefore that the two expressions ‘Each of the objects A, B, C, D, …’ and ‘Each part of the collection A, B, C, D, …’ do not have the same sense. This objection vanishes once we realize that according to the definition of ‘part’ that I gave in no. 1, only the objects of which we think as constituting a collection are to be envisaged as parts of that collection. We see, furthermore, that according to this definition things that are merely parts of these parts, likewise those that are themselves collections of such parts, have no claim to this name.1

The improper sense in which they can be called parts is explained elsewhere:

The parts of which a collection consists may in turn be collections, and thus contain parts. These parts of parts may not always be considered parts of the collection to which the former belong, although this is sometimes permissible. Thus, e.g., in a state the King, his ministers, the subjects may be distinguished as parts of the state, and with each of these parts one may distinguish further parts, e.g., a head, limbs, etc. But the parts of these parts, namely, the individual heads, feet and the like are not customarily regarded as parts of the state. Now it will be permissible to call the parts of parts remote or mediate parts of the whole and, for the sake of precision, to call what is a part properly speaking a proximate or immediate part. Thus the king and his ministers would be immediate parts, while the hands and feet of these persons could only be called mediate parts of the state.2

Note that all of this is again relative to a concept or, more generally, to an idea. To return to the earlier example: If α is according to its concept a whole made up of the parts A, B, C, D, then that collection has precisely those four parts. To a different concept would correspond a different collection, consisting, say, of parts a1, a2, a3, a4, B, C, d1, d2, even though, speaking loosely, one might want to say that the same object is under consideration.

In many cases, we must decide whether the order or structure of the parts matters. If we have a pile of pennies, for example, and are only interested in knowing how many there are, the order is a matter of indifference; by contrast, the collection that constitutes a clock or a living organism requires a specific arrangement of parts. A collection where the manner of combination of the parts is a matter of indifference is called a Menge.1 Though this is the word that Cantor would later choose to designate what we today call sets, in Bolzano’s time this usage was not yet established.2 Despite the similarities between Bolzano’s notion of a Menge and the modern notion of a set, we will follow Peter Simons in translating this term as ‘multitude’, as this allows us to avoid confusions between Bolzano’s notion of a Menge and the modern notion of a set.3

Bolzano represents the fundamental property of multitudes as follows:
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corresponding to the set-theoretic identity {A, B} = {B, A}: He illustrates the indifference to order with the following example: The atoms contained in a glass used as a drinking vessel and the atoms contained in the same glass after it has been smashed into pieces are two different collections when one attends to structure, even though the multitude of atoms that are the ultimate elements of both of these collections is the same.4

A key feature of multitudes is extensionality:

The parts of which a multitude consists determine it, and this completely….5

Hence it does make sense to speak of the multitude of given objects, whenever such a multitude exists.

Bolzano seems to think of multitudes in terms of invariance under transformation. That is, a multitude is a collection that retains its identity under every rearrangement of its parts. A special kind of multitude, called sums, adds another principle of invariance: according to the definition given in the Theory of Science, sums are “collections in which the manner of combination does not matter, and in which the parts of the parts may be looked upon as parts of the whole.”1 The interpretation of this definition has been discussed in detail elsewhere, so we will proceed directly to the conclusions drawn in that article.2

We take Bolzano to mean that sums are collections that retain their identity under three kinds of transformations:



1. Rearrangement/permutation of parts (thus sums are multitudes).

2. Disaggregation/dissolution of proximal parts into their proximal parts.

3. Aggregation/fusion of proximal parts, provided that there remain at least two parts afterwards.



Consider again our whole α composed of parts A, B, C, D, where A is made up of a1, a2, a3, a4, B of b1, b2, b3, and D of d1, d2.
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As it stands, this is a collection with four parts. If we consider it as a sum, however, the parts of a given part may be substituted for the part itself without changing the identity of the sum. The whole α, divided and subdivided as indicated, would be identical when considered as a sum with each of the following collections:



1. A + B + C + D

2. a1 + a2 + a3 + a4 + B + C + D

3. A + b1 + b2 + b3 + C + D

4. A + B + C + d1 + d2

5. a1 + a2 + a3 + a4 + b1 + b2 + b3 + C + d1 + d2



where the symbol ‘+’ is used to indicate that the collection is a sum.

Since we are also allowed to fuse parts, the following would also be aspects of that sum:



1. (A + B) + C + D

2. (A + B + C) + D

3. (a1 + a2) + (a3 + a4) + (b1 + b2) + (b3 + C) + d1 + d2.



And so on. We are able to say that it is the same sum in each of these configurations because any configuration can be obtained from any other by dividing, rearranging, and recombining parts. For these possibilities are built into the very concept of a sum.

Notice that, in general, there is no uniquely determined answer to either of the questions: How many parts does a given sum have? and What are its parts? For if α is considered as a sum, we have
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and the sum has as few as two or as many as ten parts, depending on how we look at it. So, too, b2 is a part of α relative to the latter but not the former partition. Bolzano’s point is that it remains the same sum, regardless of how it is partitioned. We thus appear to have no absolute notion of part in the case of sums, but rather only the relative one of a part with respect to a given partition or aspect. From this we can of course obtain the absolute notion: part with respect to some partition or other. With this absolute notion of a part of a sum (which Bolzano did not himself explicitly adopt), moreover, we would have transitivity of the part relation, as in modern part-whole theories.

Let us now consider one of the main applications of the notion of a sum, namely, in Bolzano’s construction of the natural numbers. Given an idea A under which several objects stand, we may form sums of two or more of these objects. Bolzano calls these pluralities [Vielheiten] of kind A. For example, two men, or three oranges, considered as sums, would be pluralities of the species man and orange respectively. The idea A determines what is to count as a unit; even if the objects that stand under A are themselves complex, in this context they are considered relatively simple.

Suppose now that we have an infinite multitude of objects belonging to some species A. Let us establish the convention that each occurrence of the expression ‘1A’ or, more simply, ‘1’ below will refer to a different object of the species A. Call these units of species A. Given this, Bolzano tells us that we can define numbers as follows:

Let us think of a sequence whose first term is a unit of the species A, and every succeeding term is produced from its predecessor by combining an object equal to the latter and combining it with a new unit of species A to form a sum. Clearly, all of the terms occurring in this series—with the exception of the first, which is simply a unit of species A—are all pluralities of the species A, indeed the sort I call finite or countable pluralities, but also (including the first term as well) simply numbers.1

We thus obtain the natural numbers of species A:
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where ‘+’ designates the concept of a sum.

Let us now see something of what basic arithmetic looks like with Bolzanian numbers. To begin with, the commutativity and associativity of addition follow immediately once we define a + b precisely as the sign suggests, i.e., as the sum of the numbers a and b. For, as we have seen, the terms of a sum can be rearranged without affecting its identity (hence a + b = b + a) and disaggregation as well as fusion are permitted, whence (a + b) + c = a + b + c = a + (b + c).

Moreover, contra Kant, true arithmetical formulae of the form ‘a + b = c’ turn out to be not only analytic, but even identical. To see this in a single case, let us first introduce the definitions: [2] = [1 + 1], [3] = [2 + 1], [4] = [3 + 1], [5] = [4 + 1]. Now consider 3 + 2:

[image: image]

where the first two and the last four steps are justified by the definitions of 2, 3, 4, and 5, steps 3–5 by disaggregation, and steps 6–8 by aggregation.

What is particularly interesting about Bolzano’s way of looking at things is that according to him all of the above expressions not only refer to the same object (the same sum), but in addition designate one and the same concept:

[T]he expression A + B designates the same idea as B + A, and the expression (A + B) + C the same idea as the following expressions: A + (B + C), (A + C) + B, A + (C + B), (B + A) + C, B + (A + C), (B + C) + A, B + (C + A), (C + A) + B, C + (A + B), (C + B) + A, C + (B + A). For a sum is not altered when the parts of which it consists are connected in any arbitrary order.1

So Bolzano’s reply to Kant’s claims concerning arithmetical formulae in fact goes considerably farther than indicated above, in that he would also endorse the following array of claims concerning ideas of sums:
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Just as, for example, the different expressions ‘{A, B, C}’, ‘{A, C, B}’, ‘{B, A, C}’, ‘{B, C, A}’, ‘{C, A, B}’, etc., might be taken to designate one and the same concept (i.e., of the set containing exactly A, B, and C, in no particular order), so too, Bolzano thinks, all the following expressions pick out the same concept (and, to repeat, not merely the same object):
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Etc. As do:




	1+1+1+1+1
	(1+1)+1+(1+1)
	(1+(1+1))+1+1



	(1+1+1+1)+1
	1+(1+1)+(1+1)
	1+((1+1)+1)+1



	1+(1+1+1+1)
	((1+1)+1+1)+1
	1+(1+(1+1))+1



	(1+1+1)+1+1
	((1+1+1)+1)+1
	1+1+((1+1)+1)



	1+(1+1+1)+1
	(1+(1+1)+1)+1
	1+1+(1+(1+1))



	1+1+(1+1+1)
	(1+(1+1+1))+1
	(((1+1)+1)+1)+1



	(1+1)+1+1+1
	(1+1+(1+1))+1
	((1+(1+1))+1)+1



	1+(1+1)+1+1
	1+((1+1)+1+1)
	(1+((1+1)+1))+1



	1+1+(1+1)+1
	1+((1+1+1)+1)
	(1+(1+(1+1)))+1



	1+1+1+(1+1)
	1+(1+(1+1)+1)
	1+(((1+1)+1)+1)



	(1+1+1)+(1+1)
	1+(1+(1+1+1))
	1+((1+(1+1))+1)



	(1+1)+(1+1+1)
	1+(1+1+(1+1))
	1+(1+((1+1)+1))



	(1+1)+(1+1)+1
	((1+1)+1)+1+1
	1+(1+(1+(1+1)))







He comments:

It is certainly unfortunate that one and the same idea of a sum can be expressed in so many different ways that it is often only after lengthy consideration that one can gather that a single idea is designated by these expressions.1

If statements such as ‘3+2=5’ are nevertheless informative, this must be at least in part because they teach us about the way certain signs are used. They may also help us to arrive at a more distinct understanding of the concept of a particular sum.2

In the examples we have considered thus far, the sums in question have ultimate, (relatively) simple parts. It is tempting, in the light of such examples, to identify a sum with the collection of these ultimate, simple parts, treating any permutations or sub-groupings of these parts as merely notional, in the sense that the collection itself remains the same regardless of the way its parts are arranged and grouped. But Bolzano, as was his wont, aimed at greater generality than this, as is indicated by a different example:

An example [of a sum] is the length of any line. For when we only consider the length of the line, we look upon it as being composed of smaller lines whose manner of combination is a matter of indifference; and the parts of these smaller lines, insofar as they themselves are lines, can also be looked upon as parts of the original line.1

In this case, we have a whole (a line segment) which may be partitioned however we like into smaller line segments. Since a division into points is ruled out by the concept of this particular sum and each one of these parts is also further divisible into other, homogeneous parts, we see in this case a sum with a completely different structure, lacking ultimate, (relatively or absolutely) simple parts.

Yet the same possibilities of subdivision, rearrangement, and recombination are also apparent here. Consider a simple partition of the line [image: image] into two halves, [image: image] and [image: image]. (To avoid problems of segments sharing endpoints, we will adopt the convention that the left endpoint belongs to a segment, but the right one does not; that is, we will identify the segment [image: image] with the half-open interval of points [A, B).) Thus we have a partition of [A, B) into [A, C) + [C, B).

Next, consider a completely distinct partition of the line, say into thirds:
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Suppose now, as seems reasonable, that [A, C) can be subdivided into [A, X) + [X, C) and [C, B) into [C, Y ) + [Y, B). Thus we have:
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If we now fuse the two middle parts, i.e., [X, C) + [C, Y ), we obtain [X, Y ), and thus have a partition into thirds.

[image: image]

Proceeding in this way, we can obtain any partition of the line we wish into smaller line segments, even one with infinitely many parts, as would be obtained, for example, by repeatedly halving the rightmost interval. It would also be permissible to rearrange parts, e.g., exchanging the places of [A, X) and [Y, B).

* * *

Consider now a square ABCD, where the line segment [image: image] is not included, so that the square has an open boundary on that side. Suppose that ABCD is divided into the two half-squares [image: image] and [image: image], that the rectangle [image: image] is further divided into equal two halves [image: image] and [image: image], and so on ad infinitum.

[image: image]

If we now consider this whole, with these subdivisions, as a sum, then each of the following diagrams represents the same collection:

[image: image]

And so on. To consider the square in this way, as a certain kind of sum, is of course to consider it with respect to its area. It is a suggestive sequence of figures, to say the least.

* * *

In the Theory of Quantity, totalities are defined as a special kind of sum:

A sum in which every object standing under the idea A, but no other object, appears as a part which is considered simple is called the collection of all A, or the totality of the A, or the entirety of A in the concrete sense. […] The universe gives us an example of a concrete totality of things, namely, the sum of all those substances whose actuality has a ground.1

A particularly interesting case is the totality of all objects, or the universal collection. In the Theory of Science, Bolzano appears to consider it as the extension of an absolutely widest concept, i.e., that of something in general or of an object as such. It can also be characterized as the collection of objects possessing a certain universal property, such as self-identity.1 In naïve set theory, similarly, one may specify the universal set as follows:

[image: image]

The assumption that such a set exists turns out to be an unfortunate one. For one thing, if there were such a set, then (even according to the restricted principle of comprehension, or axiom of separation) the set {x|x ∈ U ∧ x ∉ x}, would be one of its subsets, and we have already seen how the assumption that the latter set exists leads to contradictions.2

Bolzano seems at first to have had similar misgivings about the totality of all objects. In one of his notebooks, we find the following:

A remarkable example of a contradictory concept is that of the “totality of things” or the sum of all things. In effect, this sum should belong to itself as a part, if it were indeed something. The same holds for the concept of the totality of actual things, because this totality would in turn have to be something actual.3

As we see in other cases, Bolzano here reacts to the apparent contradiction not by questioning an unrestricted principle of comprehension for collections (we have seen that there is no need to suppose that he ever embraced such a universal principle), but rather by taking a concept of an alleged collection to be objectless.

Later, however, he seems to have had second thoughts. In a marginal comment on the above paragraph, he writes:

Not so! These concepts are not contradictory. Not at all! It follows from the concept of a collection that one may not take the same object twice, for example, the fingers on the hand and also the thumb, the index finger, the middle finger, the ring finger, and the pinky.4

As it stands, this retraction is elliptical. But perhaps we can guess what Bolzano thought he saw by reflecting further on the notion of a sum. The problem that needs to be addressed, from one point of view, is that any attempt to collect all objects would necessarily fall short, because the alleged collection would itself have to be another object, which (according to the principle of stratification) could not be incorporated into itself as a part, because its parts would already belong to that collection.

If, however, we think of the collection of all things as a sum, there may be a way around this problem. In Bolzano’s example, if we are dealing with a sum, then once we have the individual fingers, it would seem that we also have the collection of these fingers by aggregation. Similarly, it might be thought that once one has collected in a sum all objects apart from the collection of all objects, the latter collection is nonetheless present as one of the aspects of that sum, just as the collection of the fingers is.

Yet there is a difficulty here. For Bolzano seems always to have understood ‘part’ as an anti-reflexive relation, i.e., in such a way that there are no improper parts of collections (this would seem to follow from the no-redundancy principle in any case). If so, then we could not say that the sum of all things was a part of itself. Similarly in the case of the fingers: if these were the only relatively simple parts of a given sum, then we could not properly say that their collection was part of that sum. To the best of our knowledge, however, Bolzano never addressed this problem.

We think it fair to say that the theory collections constitutes Bolzano’s most significant contribution to ontology, and also one of the most important contributions to this science since antiquity. Much more might be said about this theory, especially its applications in mathematics—for example, the way it is used in developing theories of the natural numbers, the integers, rational, real (or, as Bolzano calls them, measurable) and even infinite numbers, in real analysis, or the central role collections play in Bolzano’s approach to geometry. In this chapter, however, our main topics are ontology and metaphysics and, given constraints of space, we think we have said enough about collections for the present purpose.1


4. Identity, Equality, Similarity

Recall that, for Bolzano, a relation is a property of a collection. Now, as we have seen, among the peculiar features of his notion of a collection are the following:



• there are no unit-collections; and

• no object can occur twice in the same collection.



It follows from this that identity, as Bolzano understands it, is not a relation. Rather, it is a property, and indeed a property that belongs to every object.1 For even if we sometimes say that two things are identical, we recognize in the very act of making the statement that there is only one.

Bolzano had already spoken of this in 1810:

…it would be actually more correct to say that every thing is identical to itself. When we have two ideas (representations) of the same thing and do not know that they are ideas of the same thing, we suppose first that there are two things, called for example A and B; later we find that A and B are identical.2

Readers may well wonder what he would make of Frege’s famous example:

The Morning Star is identical to the Evening Star.

In effect, he treats such statements as concerning not the object (which, like all objects, is self-identical), but rather as concerning the ideas “the Morning Star” and “the Evening Star”.3 Rather than a statement of identity, Bolzano construes this as a statement of the equivalence (i.e., co-extensiveness) of two ideas, i.e.,

[The Morning Star] and [the Evening Star] are equivalent.

In the case of identity statements of the form ‘A = A, Bolzano takes a further step, again interpreting them as assertions of the equivalence of two ideas, but in this case ideas involving the semantic notion of designation and the individual tokens of ‘A’:

If A designates an arbitrary objectual or objectless idea, then the formula: A = A expresses a correct equation, if we interpret it to mean that the two ideas “the idea designated by the first A” and “the idea designated by the second A”—are interchangeable [sc., co-extensive] ideas. For these two ideas obviously represent the same thing, namely the idea designated by A.1

He thus distinguishes between identity as a property of objects, equivalence as a relation between ideas and co-designation as a relation between occurrences of signs.

Equality [Gleichheit] is a different matter altogether. Bolzano thinks that this attribute is essentially relational. Commenting on the traditional formula

Each thing is equal to itself

for instance, he writes:

I hope that it will be admitted that this expression lacks logical precision. For one cannot say of one and the same thing that it is equal but rather only that it is identical to itself. For the relation of equality, several things are always required.2

The differences between identity and equality are set out in the Theory of Science:

In my opinion, identity is the concept that arises in our minds when we observe one and the same object several times, provided we realize that it is the same object. Equality, on the other hand, is the concept that arises whenever we observe several objects and find that they may be subsumed under the same objective ideas. Of course, this can only mean some, not all, ideas. For if every idea that we form of a given object also applies to another, then it is impossible, for this very reason, to recognize that there are two objects. And if it is altogether impossible to indicate an idea that applies only to one but not to the other of the two objects, then it is not even true that one is a different object from the other, for this proposition itself refers to one of the two objects by means of an idea which does not apply to the other. Thus, all equality is partial, and if we claim that two or more objects are equal, then, if we want to be precise, we must indicate in what respect they are equal, i.e., we must indicate the idea that applies to all of them.1

Similarity, in the mathematical sense, is a special case of equality. Recall that Bolzano distinguishes between intuitions, concepts, and mixed ideas. This logical distinction is also the basis of a distinction between attributes of objects, according to whether or not these attributes may be represented by pure concepts. This last distinction is used in defining mathematical similarity. Objects are similar, namely, if they are equal as regards their conceptually representable properties:

Mathematicians use the term ‘similar’ only when two objects have in common all those inner attributes that can be represented by pure concepts, in such a way that every pure concept that applies to one also applies to the other, provided only that the concepts are of inner attributes. For example, in geometry we call two circles similar because all inner attributes that can be represented by pure concepts which are found in one of them are also found in the other. If, e.g., the ratio of the diameter to the circumference of one of them is as 1 to 3.14 …, so too is this the case with the other.2

Given his definition, Bolzano continues, it is clear that objects which are similar in this sense may still differ with respect either to external attributes (relations), or internal attributes that are not representable by pure concepts.3


5. Bolzano on some Traditional Ontological Theses

In our discussion of the origins of Bolzano’s theory of collections, we saw that in 1810 he questioned some of the theses of traditional metaphysics, rejecting some as false, and others as, if not false, identical (or tautological) and hence too trivial to merit the name of principles. In his later work, we find that his views were modified somewhat, and that he now accepts some traditional theses as non-trivial truths.

To begin with, the logical law of non-contradiction corresponds to an ontological principle, according to which no object possesses contradictory attributes (e.g., being square and being non-square). As we saw, the traditional qualification “at the same time” is not required on Bolzano’s account, since he maintains that temporal determinations attach to the subject, and [S(at t)] and [image: image] represent different objects whenever [t] and [[image: image]] represent different times.1

Similarly, to one version of the logical law of excluded middle corresponds the traditional ontological principle of the complete determinateness of every object, according to which, for any object α and any attribute b, α has either the attribute b or the attribute non-b.2 We saw above that Bolzano also takes self-identity to be an attribute of every object.

Having rejected the principle of sufficient reason as a universally valid law in 1810, Bolzano continued to do so for the rest of his life. In 1810, his reasons for this rejection involved basic truths, God, and the free actions of rational beings. We shall see below that his views on freedom were not static, and that he seems to have inclined more and more towards determinism as he aged. Nonetheless, it remained one of his fundamental tenets that there are, both in the realm of reality and in the realm of truths in themselves, ungrounded entities. For this reason, he still could not accept the principle of sufficient reason. In the case of basic truths, for example, it lies within the very concept of such a truth that it has no ground.3 So, too, in the realm of reality with God, the concept of which is a being with no ground of its existence.

On several occasions, Bolzano tells us that he accepts Leibniz’s principle of the identity of indiscernibles.4 Given the differences between their systems, however, and the differences between the way Leibniz understood his principle and the way it is often understood today, one must proceed with caution in interpreting his claim.

In modern discussions, Leibniz’s principle is often recast as follows:

If, for all properties P, an object x has a property P if and only if an object y has P, then x is identical to y.

Sometimes, the converse (the indiscernibility of identicals) is also attributed to Leibniz, in which case we may obtain a definition of identity:

[image: image]

We think it fair to say that, in modern discussions, Leibniz’s Law is usually understood as a principle of metaphysics or logic, and (supposing it to be true) taken to be what Leibniz would have called a truth of reason, holding in all possible worlds. Another common assumption is that the principle is completely general, covering objects of all sorts.

There is reason to doubt, however, whether Leibniz himself adhered to either of these theses. In the correspondence with Clarke, for instance, he seems to admit that the principle is not metaphysically necessary, holding only that it is incompatible with God’s infinite wisdom:

This supposition of two indiscernibles, such as two pieces of matter perfectly alike, seems indeed to be possible in abstract terms, but it is not consistent with the order of things, nor with the divine wisdom by which nothing is admitted without reason.1

While at other places, he clearly restricts the principle to real objects, exempting abstract objects, insofar as he admits that there are such things:

…there are no two individual things in nature which differ only numerically. For surely it must be possible to give a reason why they are different, and this must be sought in some differences within themselves …. Never are two eggs, two leaves, or two blades of grass in a garden to be found exactly similar to each other. So perfect similarity occurs only in incomplete and abstract concepts, where matters are conceived, not in their totality but according to a certain single viewpoint, as when we consider only figures and neglect the figured matter. So geometry is right in studying similar triangles, even though two perfectly similar material triangles are never found.2

Why would the existence of distinct, but perfectly similar real things be contrary to the divine wisdom? Look at it this way: God might have created the universe in such a way that there are such perfectly similar real objects, while also creating time and space as additional substantial entities capable of individuating them. The addition of time and space to the furniture of the real world might be worthwhile, if there were benefits to offset the ontological costs. But what would these benefits be? If, as Leibniz had argued, the entire history of a substance (indeed of the entire universe) was determined by any one of its instantaneous states, then two perfectly similar things would either have perfectly similar histories (which seems a pointless duplication) or else we would have to accept a breach of determinism (and thus reject the principle of sufficient reason)—sloppy work either way. On the other hand, if there is no perfect similarity, time and space can be defined in terms of the internal properties of substances. There is no need to add new entities above and beyond the substances themselves, no pointless duplication, and no abandonment of the principle of sufficient reason. The second solution is far more elegant, and hence more worthy of choice. Our failure to discover perfect similarity in the universe thus reflects a design feature, and not simply the result of complexity and chance.

Finally, it should be noted that Leibniz consistently states his principle in terms of similarity. Now similarity is a technical notion in Leibniz’s philosophy, one he developed based on hints found in ancient Greek geometry. As Leibniz understood it, to say that two objects are similar is to say that they are indistinguishable when considered in isolation one from the other.1 In the case of similar triangles, for example, we may discover that they can be distinguished if we are able to compare them, e.g., by applying a common measure (a ruler, say) to both of them. If deprived of any means of comparison, however, we are unable to detect anything in one of them that is not to be found in the other. Thus Leibniz’s principle is considerably stronger than most modern formulations, saying in effect that there are in nature no two objects that are indistinguishable with respect to their internal attributes. For instance, according to Leibniz’s principle, no two real things differ merely in size (as would, e.g., a building and a perfectly accurate scale model).2

Bolzano’s position is similar in many ways to that of Leibniz, but matters are complicated by distinctions that the former but not the latter observed. To begin with, note that when Bolzano states his version of Leibniz’s principle, it is in terms of equality, rather than similarity:

One of the most difficult questions is whether there must be some difference between any two objects (where there really are two, and not just one object represented twice). One might already respond in the affirmative based upon the reason that for any two objects α and β there must at least obtain the difference that α has the attribute of “being α and not β”, and β the opposite attribute. But this is only an external difference. But it seems that if we ask whether there is a difference between any two objects, we would not be satisfied with a merely external difference between them (which would already obtain if we distinguished them in thought), but rather we ask whether there is an inner attribute which the one has and the other lacks. I am quite inclined to think that such an inner difference must hold between any two objects that have real existence. In other words, I think that there are no two real objects that equal one another in all their internal attributes.1

According to Leibniz, as we saw, no two real things are perfectly similar. Since, according to him, all attributes are conceptually representable and all outer attributes ultimately reducible to inner ones, this amounts to saying that no two objects are mathematically similar in Bolzano’s sense. Bolzano, by contrast, says that no two real (i.e., actual) things are equal in all their inner attributes, regardless of whether these are conceptually representable. He thus leaves open the possibility that there are real objects that are perfectly similar (in the mathematical sense), i.e., equal with respect to all their conceptually representable properties, contrary to what Leibniz maintains. Indeed, as we shall see below, he seems to commit himself, perhaps unwittingly, to the existence of similar objects in nature, contrary to Leibniz’s principle.2 Note, too, that his claim, which is restricted to inner attributes, is stronger than the proposition that no two objects are equal in all their attributes, which he takes to be trivial:

If A and B are supposed to be two things, there must for that very reason be a truth that the thing A is not the thing B, a truth that presupposes that there are two ideas A and B, one of which represents only the thing A but not B, the other representing only the thing B but not A. And already in this circumstance there lies a difference (indeed, an inner difference), between the things A and B.1


6. Actual and Non-actual Objects

Many, but not all, objects are real, or actual [wirklich], on Bolzano’s estimation. Actuality is his notion of existence in the proper sense:

To be [Sein] and to act [Wirken] are two concepts that are so closely related that we frequently designate them with the same word, and when we wish to claim of a certain object that it is or that it has existence [Dasein], we often simply say it has actuality [Wirklichkeit]. Actuality, then, or, what amounts to the same, efficacy [Wirksamkeit] is for us the same thing as existence, and for this reason we say that every existing thing is also an actual, that is, efficacious thing.2

As noted in our discussion of logic,3 Bolzano distinguishes between existence in this sense and the sense in which one would say, for example, that there exist numbers of the form [image: image] that are not prime. We saw there that he took ‘existence’ in the latter sense to designate the property of objectuality, which belongs to all ideas that have one or more objects. Existence in this (improper) sense covers both actual and non-actual objects, and is in his view better expressed with constructions involving ‘there are’ or ‘there is’ [Es gibt]. He repeatedly insists, however, that realm of the actual does not exhaust the domain of objects in general. To begin with, propositions and ideas in themselves are non-actual; the same holds, we are informed, for numbers, geometrical figures, space, and time.4 Bolzano also speaks of merely possible objects, which could be actual but in fact are not.5


7. Substance and Adherence

Bolzano has a fair deal to say about actual objects in particular. At the most basic level, he believes that there is a strict division in the realm of the actual, between what he calls substances and adherences.

Everything that is, i.e., subsists [besteht] in actuality, …belongs to one of the following two kinds: it is and subsists either in something else, as one of its attributes, or it is not a mere attribute of something else, but rather subsists, as one says, on its own. Examples of the former are the colour, fragrance, weight, of a body; for all of these things are something actual that does not exist on its own, but rather only in something else, in this case in the body, and as attributes of it. An example of the latter is the matter of which the body is composed; for this matter is something actual, which does not subsist in any other actual thing as an attribute of it, but instead subsists on its own. Philosophers usually call actualities of the first sort by the Latin name adherences, and the latter substances.1

It follows immediately that although all attributes are objects, the converse does not hold, since substances are objects but not attributes.

Unwisely, perhaps, Bolzano attempts to argue for the existence of substances. One argument, merely sketched in the Athanasia, begins with the observation that adherences may themselves have adherences (e.g., the redness of a flower may be fading), and the adherences of adherences in their turn may have further adherences (e.g., the fading of the redness of the flower may be rapid), and so on. With this in mind, he writes:

It is undeniable, …that every attribute of another attribute which we discover may from a certain point of view also be looked upon as an attribute of the object to which the latter belongs. If, for example, we observe that the memory of a certain man is exceptionally strong, then, even if “exceptional strength” cannot be considered as an attribute of the man, “exceptional strength of memory” is an attribute that may be truly ascribed to him.

From this it is clear that for every adherence there must be one or several substances to which we may represent it as belonging. For even if this adherence is only depicted as an attribute of another attribute, and similarly for the latter, we must in any case admit that there is a last of these attributes, an attribute, namely, that may be seen not as belonging to another attribute, but rather to one or several substances.1

—an argument which might fairly be accused of begging the question. A second one is no more convincing:

If there is some actuality or other, then it is obvious that there must also be one or several substances. For an actuality that is not a substance must be an adherence, and thus an attribute, and thus presupposes some other actuality in which it is found. This other actuality can indeed simply be an adherence or attribute, since attributes too have their attributes, and if the former are actual so too are the latter. Yet if we think of all actual things that are mere adherences united in a collection, it soon becomes evident that this too cannot subsist on its own, but rather requires one or several other actual things in which it is found. Now this one or several actual things are no longer adherences, since otherwise they would have to belong to that collection; they are therefore substances.2

Wolfgang Künne has examined this argument in detail,3 and put his finger on one sensitive point, namely, Bolzano’s assumption that there can be a collection of all adherences if this collection is itself supposed to be an adherence (in which case it would seem that the collection would have to be a part of itself).4

There are other problems. Why, for one, should we assume that a collection of adherences is itself an adherence? Consider, for example, the collection containing Socrates’ courage and Aristotle’s wisdom—is this really an attribute that belongs to some actual object? If we do not allow this, however, then a key premise of Bolzano’s argument falls by the wayside. Finally, considerations of a different kind seem to us to reveal the hopelessness of Bolzano’s quest to prove the existence of substances, given only the resources at his disposal. For there are a great many perfectly consistent substance-free ontologies, e.g., various bundle theories.

Bolzano also maintains that at least some substances are simple, having no parts.1 Some of the support for this view comes from a more general onto- logical thesis, according to which every complex object is ultimately composed of simple parts. In Athanasia, he presents this thesis as if it were self-evident:

[I]f there were no simple things, there couldn’t be any complex ones either, since the former obviously consist of the latter.2

While in the Theory of Science, we find the following argument:

Every object, even the most complex, must have parts that are not themselves complex, but altogether simple. If the number of parts of which a whole consists is finite, then the truth of this assertion is evident. For, in this case we must come to indivisible, i.e., simple, parts after a finite number of divisions, e.g., bisections. However, there may be wholes which contain an infinite number of parts, as we find, for example, in any spatial extension, any line, surface or solid. In the case of such objects, no division, if it generates only a finite number of parts, like a bisection or trisection, etc., will yield simple parts, no matter how often we repeat it. This creates the illusion that such an object does not even consist of simple parts. I assert, nevertheless, that such a whole, too, must have parts which are simple. Complexity is an attribute which obviously cannot exist without there being parts that produce it (i.e., parts that contain the reason or condition for it). If these parts are themselves complex, then they merely explain a complexity of a certain kind but not the complexity as such of the whole. In order to explain the latter sufficiently, there must be parts that are no longer complex, but simple. This is a condition for complexity that does not require any further condition.3

Before attempting to evaluate this argument, let us take a moment to try to pin it down more precisely. We take it that Bolzano is not claiming here that one cannot explain the complexity of a given object by saying that it has complex parts, because this would give rise to a vicious regress—as we have, for instance, in an argument that concludes that some objects are spatially extended because they have spatially extended parts.1 For he concedes that such an argument would give the reason for complexity of a certain kind.

Nor, as the geometrical examples indicate, is his claim that the notion of an infinite explanatory sequence is inherently unintelligible.2 Bisecting a line segment, then the two halves, the quarters, ad infinitum, we obtain an infinite sequence of collections of parts, and can say that each collection explains (in a certain sense) the complexity of the previous one, but also that there is no complete explanation of the complexity of any of these parts, since the buck is simply passed at each stage.

At the same time, it does not follow from the existence of such a sequence that it has no ultimate term, as Bolzano reminds us in another context.3 Suppose, he writes, an atom moves from point α to point β. On its trajectory, there are infinitely many points. Let x1 be one such point between α and β, x2 another between α and x1, x3 another between x2 and α and so on ad infinitum. We now add α as an ultimate point that precedes all of these (anachronistically, we can say that Bolzano describes a sequence of order type 1 +ω*, namely: α, …, x3, x2, x1). Passing through each of these points is a condition for the atom’s finally arriving at β.

[image: image]

With this example in hand, Bolzano continues:

One should not think that a sequence of conditions that proceeds ad infinitum can never have a first term. For simply because when one starts with a certain term and asks after its condition, and then after the condition of this condition, and so on, one never arrives at a term that has no further condition, it does not follow that such a term does not exist. The above example [of the atom moving from point α to point β] shows us that the opposite is the case. The sequence of conditions for the atom’s arrival at β is infinite, and nonetheless has a first term, namely, the atom’s presence at point α. For if the motion we supposed began at point α, the presence of the atom in α does not presuppose its passage through any other place; its presence at α is thus only a condition for its passing through all the others, but is itself not conditioned, i.e., it is the first term in the infinite sequence of conditions based upon the movement along the line from α to β.1

In the Theory of Quantity, he makes a similar observation about simplicity and complexity:

From the fact that a certain whole can be repeatedly divided ad infinitum, i.e., that after any finite number of divisions, however large, one still finds parts that may be further divided, it only follows that this whole is composed of infinitely many parts; it by no means follows that it does not also contain parts that are simple. For if the multitude of these simple parts is infinite, it is quite possible to undertake division in such a way that one never arrives at these simple parts.2

The burden of the argument, then, seems to fall upon the claim that no full explanation of complexity is to be had without recourse to simples. Looked at in this way, the claim would be that even in the case of decomposition into parts and parts of parts, etc., ad infinitum, it must always be possible to add a first term to the sequence, since otherwise there would be no basis of the complexity of the whole or any of its parts.

Peter Simons, sympathetically reconstructing a similar argument of Leibniz,3 thinks that we should add to it a principle of groundedness as an unstated premise:

[Anything] that is dependent on anything else is dependent on something which is independent. In other words, any chain of dependencies […] has a terminus.1

Would Bolzano have embraced such a principle? Something very like it certainly seems to be a tacit presupposition of several of his arguments,2 and the argument from §61 of the Theory of Science quoted above, which suggests that no explanation is complete until we have indicated a condition which requires no further condition, seems to us to endorse it. Be that as it may, his argument for the existence of simples would seem to stand or fall with it.

Note, too, that this principle could also be applied in Bolzano’s argument for the existence of substances, as it would rule out both unterminated chains of adherences of adherences of adherences …(even if such chains were infinite) as well as circular chains of dependencies.

In some works, notably in Athanasia, Bolzano is happy to recognize both simple and complex substances. In this broad sense, any actual bearer of adherences that is not itself an adherence counts as a substance. In other texts, and especially in his later writings and correspondence, however, he seems more inclined to reserve the term for simple entities. In a letter to Gregor Zeithammer, for example, he writes:

I would like to see the concept of a substance understood in such a way that only simple (actualities) that are not adherences are called substances; so that, e.g., one would call the soul a substance, but not the body, which would have to be called a collection of several substances. Then, admittedly, we must not say: “An actuality that is not a substance must be an adherence,” but instead “must be either an adherence or a collection of several substances.”3

He most likely had only simple substances in mind when he claimed that all substances are eternal, existing at all times. There is not much by way of argument for this claim apart from a variant on what Quine called Plato’s beard, found in a note to the second edition of Athanasia, and said to be taken from a letter of Bolzano’s.1 To deny the existence of a substance at some time, we read there, is to commit oneself to the truth of a proposition of the form

Substance X(at t) has non-actuality.

But if we recall that, in order to be true, a proposition must have an objectual subject-concept, we see that no proposition of this form could be true. For a substance by its very concept is something actual (recall that we could define a substance as an actuality that is neither an attribute nor a collection). Hence if the subject-concept is objectual, X(at t) is actual, and the proposition false. On the other hand, if the subject concept is objectless, the proposition is also false.

Mark Textor has nicely diagnosed the flaw in this argument.2 Using a criticism much employed by Bolzano himself, he points out that this argument proves too much and hence proves nothing. For a similar argument would also prove the eternal existence of any actual collection, e.g., the Eiffel Tower. The fallacy lies in the inference from

For all t, the proposition [Substance X(at t) has non-actuality] is false

to

For all t, the proposition [Substance X(at t) has actuality] is true.

Given the objectuality constraint, this inference is no more valid than the following:

The proposition [The round square is not green] is false.

The proposition [The round square is green] is true.

And to deny the actuality of a substance at a given time, it suffices to assert:

The idea [substance X(at t)] is objectless.

Since there is such an idea, the objectuality constraint is met, and there seems to be no reason why such a proposition cannot be true.

So much for substances. What of adherences? According to the characterization in the Athanasia, they are actual objects that are attributes. Bolzano seems to be committed to more than this, however, since he maintains at one place that “every attribute of an actual object is itself actual,” and thus an adherence.1 It would also seem reasonable to suppose that no adherence is an attribute of a non-actual object. If so, adherences would be precisely the attributes of actual objects. We have noted above some unwelcome consequences of this view.

Adherences are also individual objects rather than universals, and are individuated by the objects to which they belong. Wisdom in general (i.e., an alleged universal) would not be an adherence; to be precise, we would have to speak of the wisdom of a certain individual—the wisdom of Socrates, for instance, or that of Democritus.

In §143 of the Theory of Science, Bolzano enumerates various kinds of adherences which belong to simple substances. He calls such substances souls, and these attributes accordingly psychological phenomena. Five are properties: subjective ideas, judgments, sensations, wishes, and determinations of the will, or resolutions. Bolzano takes it as obvious that all of these are adherences, since in order to exist they require another actual object (a mind or soul) that forms an idea or a judgment, has a sensation, wishes, or resolves upon some course of action.2 The sixth kind, actions, are relational in character. These consist in “the effect of the soul upon surrounding substances.”3 Recalling that Leibniz had endowed his monads with only two kinds of basic attributes, namely, perceptions and appetitions, we might well wonder whether simple substances along with these six kinds of psychological phenomena are meant to be similarly basic in Bolzano’s ontology of the actual. We are unaware of any textual evidence bearing on this question, however.

Bolzano seems to assume that collections of actual objects are themselves actual. It follows that their attributes are also actual. Since relations are taken to be attributes of collections, it follows that the relations of actual things are themselves actual. They are just as real as any actual object, and by no means mere creatures of the mind, as other philosophers had maintained.4 These are important claims, even if, as noted above, he would have done well to limit their scope.


8. Time and Space

Bolzano’s account of time and space also seems to have been a work in progress, continually revised and perhaps never quite finished. At a fairly early date, he writes that he is in agreement with Leibniz concerning the nature of time and space:

With Leibniz, I hold time and space to be mere relations, time being the relation required as the condition of change, i.e., which contains the condition under which several mutually contradictory attributes may belong to one and the same actual object; space, or rather the locations of things are for me those of their relations which contain the ground why, given the forces in each at various times, they act upon each other in precisely this way and no other.1

Later, however, he would explicitly deny that time and space were mere relations,2 instead opting for a position according to which they are infinite structured collections of simple elements, namely, instants and points. Instants and points, then, are objects in their own right, not merely the purely notional “limits” of extended temporal and spatial objects, and all other temporal and spatial objects, such as durations or figures (circles, squares, spheres, etc.) are collections of instants or points. Further departing from Leibniz, Bolzano maintains that space and time in general are not merely ideal objects, existing only in minds. They are not real (actual), but they are mind-independent objects all the same.

Any two instants are similar (i.e., equal in all their conceptually representable inner attributes) as are any two points. Yet they retain their identity for all that, since we recognize infinite pluralities of both instants and points. Since concepts alone do not permit us to single out any particular instant or point, this can only be done with the help of intuitions. For example, a particular instant, t, might be picked out by means of an idea of the form, ‘the time at which this occurs’, where [this] refers to some mental phenomenon,1 and a point, perhaps, by an idea of the form, “the location of the substance in which this occurs at instant t”.

All actual things are in time, according to Bolzano. Because God never changes, He is sometimes said to be eternal as opposed to temporal,2 and Bolzano allows that for this reason there is a sense in which we can say that God is not in time. Strictly speaking, however, we must deny this:

[I]t is well known that we place everything that is actual, with the possible exception of God, in a certain time; and if we want to ascribe an attribute truly to some actual thing, then we must always add a certain time at which this attribute belongs to that thing. This is of such universal validity that we may even say of the attributes we ascribe to God that they belong to Him at a certain time, namely, at all times.3

Substances are also in space, each occupying a point at any given instant, no two of them ever occupying the same point simultaneously. Moreover, everything that is in space is actual. Not everything that is in time, however, also occupies space. Bolzano gives as an example thoughts, which he takes to be adherences of simple substances. If thoughts occupied space, the presence of one in a mind would preclude the presence of others; yet, he maintains, many thoughts may be present in a single mind at any given moment.4 Thus the concept of something that is in space is subordinate to the concept of something that is in time.5 As we shall see, Bolzano also thinks that the con- cept of space contains the concept of time as one of its constituents.

Although everything that is in time or space is actual, time and space themselves are not. Time is not a substance, because if it were it would have to be either dependent or independent. Dependent substances, however, continually change, something that cannot be said of time, while the only independent substance, God, has many attributes (e.g., creating the universe) that time lacks. Nor is time an attribute of the things in time, he argues, because everyone recognizes that it is at least conceivable for a thing to remain the same with respect to all of what are usually called its attributes through a stretch of time. In this case, however, the time changes without any of the attributes of the thing changing. Time, finally, is neither an objective nor a subjective idea.1

Yet time is something, all the same. Bolzano tells us that time is the collection of all instants, and that instants are determinations of actual objects:

Time itself is …that determination found in every changeable or, what amounts to the same, dependent substance, the idea of which must be added to the idea of this substance in order that of every two mutually contradictory attributes b and non-b, one may in truth be ascribed to it and the other denied of it. More precisely still, the determination mentioned here is a single, simple part of time, an instant or a moment ….2

The word ‘determination’ or ‘Bestimmung’, rather confusingly, is used in a great many senses by Bolzano. In the passage we just quoted, it is quite clear that by a determination Bolzano means an instant, and thus not an idea. In other places, however, he calls an idea of an instant a determination:

I believe that the idea of the time must always occur in the subject-idea of a proposition. And I would like to draw a distinction between attributes and determinations. The time in which a substance finds itself is no attribute of this substance, but the idea of this time is a determination.3

And there are other senses: for example, certain propositions are called determinations,4 we can also speak of the determination of an object by other objects5 (e.g., a triangle is determined by two sides and the angle they enclose), and of an act of determining something as a determination (e.g., the determination of the schedule of next year’s meetings), etc.6

Now if both instants and ideas of instants can be called determinations, then when Bolzano speaks of the “determination of an instant”1 he would in fact be speaking of the determination of a determination. One could also truly say that a certain determination is an idea of a determination, and so on. There is clearly much potential for confusion in such usage, and it would seem that Bolzano did not avoid it entirely.2 In the 1843 Essay of an objective grounding of the thesis of the three-dimensionality of space, for instance, he first calls a determination an object and then immediately afterwards calls it an idea of that object:

I give the name of a determination of an object X to any arbitrary something = A, when the idea of this something also represents the object X, either exclusively or along with others. Now if an object X occupies a time t, then the idea “of something existing in the time t” is a determination of X.3

From Bolzano’s analysis of propositions, however, this much is clear: he thought that indications of time belonged with the subject, rather than with the copula or the predicate. In somewhat anachronistic terms, one can say that temporal indications function as indices on the subject-ideas of propositions, in the way indicated by the following expression:

A(at t) has b.4

In some of the texts, the idea [t] or [at t] is called a determination; in others, the instant t itself. He would have been easier to follow, we think, had he called the latter a determination and the former a determination-idea. We ourselves will speak this way in what follows.

As a first approximation, we find it helpful to look upon a temporal determination as an instant occurring as one part in a collection, (A, t), where the other part, A, is an actual object. In this case, if t and t′ were distinct instants, (A, t) and (A, t′) would also, as Bolzano claimed, be different objects,5 and hence the truth of the two propositions [(A, t) has b] and [(A, t′) has non-b] would involve no violation of the Law of Non-Contradiction (stated without reference to time1 ), yet we could also say in a sense that contradictory attributes are ascribed to one and the same actual object A.2

Though this interpretation allows us to make sense of some of Bolzano’s claims, it seems to us that it falls short on an essential point. Namely, it supposes that there is a complex object (collection) containing an actual object lacking any temporal determination and an instant (the temporal determination) as parts. But this seems at odds with Bolzano’s remark that a temporal determination attaches to or inheres in (haftet an) the object.3 This is the same sort of language he uses in speaking of attributes and their bearers, and it is clear in that case that an object acquires no additional complexity by virtue of possessing an attribute. A simple substance A, for example, has the attribute of simplicity, but even though this attribute is in turn an object, the object of the idea [A, which has simplicity] is nonetheless simple (and thus distinct from a collection consisting of A and the attribute of simplicity). Similarly, we think, for the object of the idea [A(at t)].

On Bolzano’s principles, moreover, neither [A], nor indeed any idea, can represent an actual object lacking any temporal determination. For, in the first place, actuality is itself an attribute, the possession of which requires a temporal determination. Secondly, consider an idea [A] that is supposed to represent such an object, and let [b] be any attribute-idea you like, e.g., [redness]. Since a temporal determination is a condition for truly ascribing any attribute to an actual object,4 [A has b] would have to be false, since no temporal determination is present. However, because the absence of an attribute is itself an attribute,5 [A has non-b] would also be false. But since he also held that it is true of any object that it either has or lacks a given attribute,1 we would have to conclude that [A] is objectless. Temporal determinations thus seem to be inseparable from actual objects: to be is to be at some time. So if we want something for a temporal determination to attach itself to, it will have to be an object which, in the absence of any temporal determination, is non-actual.

With this in mind, the following view suggests itself. Suppose that A is what Bolzano calls a possible object, one which, as he puts it, “can become actual.”2 As such, A would be an object that is not itself actual, but which is so constituted as to allow the possession of the attribute of actuality. A temporal determination is a condition for having this attribute, however, and the attachment of the former produces a different object, A(at t), indeed a different object for every instant t. In becoming actual, then, A becomes something else, A(at t). In this case, we would have a number of actual objects based on a single possible object, A, which might be regarded as the basis of unity of the various A(at t). A passing remark suggests that, in some cases at least, Bolzano was prepared to regard the latter as temporal parts of an enduring object.3

In the case of substances, there is a further complication, for Bolzano maintains that substances are themselves actual. On the face of things, then, this would seem to exclude a possible object such as A from the realm of substances. Yet some remarks in the essay on the three-dimensionality of space suggest that there may have been a way for him to work around this objection. In that essay, he suggests that some sentences of the form ‘A has b’ express propositions about actual objects even though no temporal indication is given. But he appears to interpret them as equivalent to claims involving quantification over all times, as follows: At all times t, A(at t) has b.4 In considering a tree, for example,

…if we do not want to include the idea of a time (namely, a determinate instant) in the subject-idea of our judgment about it, perhaps simply saying “this tree”, we cannot truly form either the judgment that it blooms nor the judgment that it doesn’t bloom, since neither one may happen at all times.1

In light of this statement, we think he would have held that we can truly form such a judgment if the attribute in question does belong to the object at all times (here we recall his contention that no idea of universality is required to give a proposition of the form ‘A has b’ universal import). This would explain why no temporal indication is required in a sentence stating that God has a certain attribute, giving rise to the impression that God is not in time.

Given this, it does seem possible for A to be a substance which can truly be said to be actual. For suppose that we have a possible object A and various actual objects A(at t) based on it. Suppose further that, for all instants t, A(at t) has actuality (as would be the case for a substance). In this case, both of the following propositions would be true:

[[A] has objectuality.]

[A has actuality.] = [For all times t, A(at t) has actuality.]

Thus we could truly say, admittedly with some (perhaps unavoidable) equivocation, that there is a substance, which is actual.

Although Bolzano’s account of the ontology of time leaves a number of questions unanswered, his view of the function of time is about as clear as anyone could wish. Time, namely, is the collection of all instants, and the concept of an instant is

…the concept of something that must be added2 to the idea of any conditioned actuality, as a closer determination of it, if, of any two contradictory attributes, one is supposed to be truly ascribed to it, and the other denied.3

And this is all that time is, according to him. Somewhat ambitiously, he claims that all the properties of time can be derived from this definition.4 We think that this must be interpreted to mean that from this definition, along with certain truths about the universe, all the properties of time may be deduced.

Space is also characterized in terms of determinations:

[B]y space we mean nothing but the collection of all possible locations. Thus the only remaining question is what we mean by the locations of things. It is certain that every actual thing has effects, and, if it is finite, that it suffers certain changes, and also causes certain changes in the other finite things that surround it. The nature of these changes depends obviously on nothing but two conditions: (a) on the forces which this thing and all the others have, and (b) on the locations at which it and the others are situated. We will then not be mistaken if we say the following: locations of (actual) things are those determinations of these things that we must think in addition to their forces in order to comprehend the changes that they cause in one another. I not only believe that this proposition asserts a property that in fact belongs to space, but that it indicates the very concept of space.1

Space, then, is a system of determinations that fill in explanatory gaps. The substances are supposed to be given with all their forces at various times, and these forces in turn supposed to produce various effects in other substances at certain times. The differences in these effects that cannot be explained by the constitution of the substances concerned are to be accounted for by differences of location. Why, for example, does substance α, exerting a constant force over some time interval, produce a greater effect in substance β than in substance γ, where the latter two are similarly constituted? Because the distance between the locations of α and β is smaller than the distance between those of α and γ. Why are the similarly constituted μ and ν similarly affected? Because their locations are roughly the same distance from α. And so on. We are to ascribe to space (the system of locations) precisely those attributes that will permit us to explain such similarities and differences.

As was the case with time, Bolzano boldly claims that “all properties of space as they occur in geometry can be inferred from this simple definition.”2 Again, we think this must be interpreted to mean that from the definition, along with other premises (which Bolzano would likely have taken to be purely conceptual truths), one could deduce the recognized attributes of space.

As usual, Bolzano did not rest content with merely saying this, but sought to make good his claim by actually deriving those attributes. One noteworthy case, the subject of a paper read at the Bohemian Royal Society in 1842, is his attempt to prove that space is three-dimensional.1 We will present a brief sketch of his argument.

He proceeds from a number of assumptions that were standard in classical mechanics. To begin with, mechanics has a rational (Bolzano: purely conceptual) part, which leaves a number of key parameters (e.g., units, directions, orientation) undetermined. The latter are fixed empirically, e.g., by designating a particular item as a standard of measurement, performing suitable experiments, etc. For example, rational mechanics would state the purely conceptual proposition that the gravitational force between two point-masses is proportional to the product of the masses and inversely proportional to the square of the distance separating them, while units of mass, time, and distance, along with the value of the gravitational constant, would be determined empirically.

Bolzano, as we might expect, distinguishes the empirical part logically, by the presence of intuitions, which reveals itself linguistically in the use of demonstratives and indexicals: e.g., the length of this bar is one metre, the temporal separation of these two events is a year. A further pair of assumptions is that forces act instantaneously at a distance, and that physical events involve at least two entities, thus two locations, at a given instant.

The key assumptions about time are the following: it is a one-dimensional, ordered continuum, infinite in both directions. All instants are similar to one another (i.e., they cannot be distinguished one from the other in terms of their conceptually representable properties), as are all temporal separations (durations), and the two directions. This being said, once we have identified a particular instant, duration, and direction, all other instants are conceptually determinable in terms of these (equivalently, we can establish a coordinate system for time by identifying an origin, a unit, and a direction, where the system of real numbers, which can be characterized in purely conceptual terms, provides the metrical structure). Finally, the three parameters are independent in the sense that fixing any one of them does not suffice to determine either of the remaining ones by means of concepts alone, nor does fixing any two of them permit us thus to identify the third. For example, if we are simply given one instant, we have no means of identifying either a duration or a direction, while being given an instant and a direction is insufficient to determine a duration, and so on.

Here, then, is his proof. To fully determine time, we must resolve three indeterminacies, i.e., identify a particular instant, a particular duration, and a particular direction. To begin with, we can identify a particular instant, as the time at which a particular (instantaneous) physical event, E1, takes place. As noted, such an event requires at least two entities (substances), S1 and S2, thus two locations (points), p1 and p2. Since all instants are similar to one another, this one cannot be represented by concepts alone, and hence neither can the system of two points used in identifying it. It follows that all systems of two points are similar.1

Next, he observes that identifying a particular temporal separation (duration) requires two events. Since our interest is in spatial relations, we assume all else to be equal (i.e., the same substances, the same internal states, and the same forces). To have a different event, E2, then, we require at least a third location, p3, e.g., the events involving the pairs (S1[at p1], S2[at p2]) and (S1[at p1], S2[at p3]). Since fixing a particular instant does not suffice to determine a unit of time (a fixed duration) purely conceptually, he continues, it must be possible to choose a p3 that cannot be determined purely conceptually from p1 and p2. In geometrical terms, this means that p3 does not lie on the straight line containing p1 and p2. Note also that, by hypothesis, fixing a duration does not suffice to determine a direction of time: E2 is thus determined as being separated from E1 by a fixed duration, but it remains indeterminate whether it occurs earlier or later than E1.

Finally, identifying a direction again requires an ordered pair of non-simultaneous events, which again requires two pairs of points. Since the direction of time cannot, by hypothesis, be determined in purely conceptual terms from a given instant and a duration, a third event is required. The thought seems to be that the event will be determinate with respect to its temporal direction from E1, but not with respect to duration. For instance, it might be determined that E3 occurs later than E1, but not how much later. Given Bolzano’s independence assumptions, and supposing location alone to individuate E3, it must again be possible to choose an additional required point, p4, which cannot be determined purely conceptually from p1, p2, and p3, where the events link, e.g., (S1[at p1], S2[at p2]) and (S1[at p1], S2[at p4]). In geometrical terms, to say that p4 cannot be determined purely conceptually from p1, p2, and p3 is equivalent to saying that p4 does not lie in the plane determined by p1, p2, and p3.

Summing up: let t1, t2, t3 be the times at which E1, E2, E3, respectively, occur. We then have:



1. E1 completely determines t1.

2. E2 partially determines t2 in terms of t1 via the condition dist(t2, t1) = d.

3. E3 partially determines t3 in terms of t1 via the condition t1 < t3.



At this point, having fixed an origin, unit, and direction, all other instants can by hypothesis be determined purely conceptually in terms of these elements.1 However, it holds generally that

When, according to its concept, the object M, which fully determines N, is and is supposed to be nothing other than something that explains the existence, determinations, and attributes of N, we may assume no more particularities that cannot be grasped through concepts, or, as we may also put it, no more indeterminacies in M than are necessary to explain the indeterminacies to be met with in N. For anything more would obviously be superfluous, since we would never find ourselves compelled to call upon such indeterminacies to explain the perceived attributes or determinations of N.2

According to Bolzano’s definition of a location, however, locations stand in precisely this relation to the changes undergone by substances at given times (given their forces and other attributes). Since four independent locations suffice to account for the three indeterminacies of time, and there are by hypothesis no further indeterminacies in the interactions of substances, it follows that we should ascribe no further indeterminacies to the system of locations (space), i.e., it must be possible to determine all other points of space in terms of these four by purely conceptual means. And to say that there is a system of four points, none of which can be determined from the remaining ones by purely conceptual means, while every other point can be determined in terms of those four by purely conceptual means, is equivalent to saying that space has three dimensions.1 Thus the three degrees of freedom in space correspond to the three indeterminacies of the temporal order.

Hermann Weyl was apparently unimpressed by Bolzano’s argument: he finds the proof odd or comical (skurril).2 Unfortunately, that’s about all he says about it. Max Jammer is similarly laconic, but more positive. He simply remarks that Bolzano’s proof is “remarkable because of its method.”3 We tend to agree with him: even if there is something odd about Bolzano’s proof, and even though we can no longer accept all of his assumptions, there is food for thought here.

We notice, however, that if Bolzano’s reasoning is correct, we require the existence of only two substances and three events for the complete determination of time. Apart from the two locations required for the substances, moreover, no third need ever enter the picture, since we could easily individuate the required events by assuming that the internal states of the two substances, or their forces, to be different. So, far from proving that space has three dimensions, his argument seems perfectly compatible with a finite space containing a mere two locations. Perhaps it is this feature that explains Weyl’s curt dismissal of the proof.

We think it highly unlikely, however, that this point escaped Bolzano’s notice. We believe that his argument was rather aimed to establish that, given the assumptions of rational mechanics (which he took to be purely conceptual truths), theoretical purely conceptual considerations permit us to say that space could have as many as three dimensions, but no more than that. That space indeed attains this maximum is not, we contend, supposed to follow from the above argument alone, but rather, like the infinitude of time and space, also depends on the principle of plenitude—for, according to that thesis, if three degrees of freedom are metaphysically possible, then nature will make full use of them.


9. From Metaphysics to Physics: Bolzano’s Atoms and Leibniz’s Monads

Although Bolzano’s theory of finite or created substances is similar to that of Leibniz in many respects, there are significant differences. Here, we shall give a brief survey of some of Leibniz’s doctrines, followed by Bolzano’s critical remarks and proposed revisions.

We begin with the concept of substance. Leibniz seems to have adopted the Cartesian view according to which a substance is something that requires nothing other than God in order to exist.1 In the Discourse on Metaphysics, for example, he wrote:

…each substance is as a world apart, independent of everything outside of itself except God.2

Because of this independence, he argued, a given created substance would be just what it is even if other created substances were different. Indeed, he went so far as to say that nothing would change in a given created substance if all other substances, with the exception of God, were to be annihilated.3 Pursuing this view to what seemed to him its inevitable conclusion, Leibniz argued that each created substance was self-contained, not affected by any other substance, and that there are, strictly speaking, no real relations between substances.

I have a sister, for example. Leibniz claims that even if she did not exist, I would still be exactly as I am. Thus the apparently external property of having a sister must somehow correspond or reduce to an internal property of myself alone. And since I at least appear to bear relations to all other created substances, my soul must be, as Leibniz puts it, a “living mirror of the universe”, indeed in such a way that not only its entire history but also the history of the entire universe can be read off from any one of its instantaneous states.

It follows from the self-containment thesis that there is no real interaction between created substances. Now the other substances do in fact exist, and everything takes place in them as if interaction were really occurring, but this is because God has created each of them so that their independent, internal states correspond perfectly with one another (the pre-established harmony). There is thus the appearance of interaction, but although this appearance is founded in the nature of things (in the pre-established harmony), it is merely phenomenal.

Similar remarks apply to extension, which is also held to be a well-founded phenomenon. Corresponding to each individual substance, there is a body, which is extended. But whatever is extended has parts, while substances are necessarily simple—for if a substance had parts, its existence would depend upon the existence of these parts, and thus not merely on God, contrary to the definition of substance. It follows that bodies, like extension itself, are phenomenal only, even if these phenomena do reflect many features of reality. For example, my arm is a part of my body, carried along with it when I walk. This merely phenomenal part–whole relationship corresponds to a relationship of functional dependence between (unextended) substances, itself ultimately reducible to the internal states of the substances and the pre-established harmony.

Monads, the true substances, are unextended. They are thus fundamentally non-spatial, since space, in Leibniz’s estimation, has no simple parts, mathematical points being mere limits or modalities, and not parts properly speaking.1 Nor can a continuum be composed of points:

Insofar as they are not designated in extension by factual phenomena, parts consist only in possibility; there are no parts in a line except as there are fractions in unity. But if we assume that all possible points actually exist in the whole—as we should have to say if this whole were a substantial thing composed of all its parts—we should be lost in an inextricable labyrinth.2

A final element of Leibniz’s physics that is relevant here is his acceptance of the Cartesian thesis that impulse is the only kind of physical (phenomenal) action:

A body is never moved naturally except by another body which impels it by touching it, and afterward it advances until it is stopped by another body which touches it. Every other operation on bodies is either miraculous or imaginary.3

In particular, Newton’s gravity and other forces acting at a distance are rejected as unintelligible.

Bolzano, as we saw, defined substance differently from Leibniz. According to what seems to us to be his best definition, a substance is a simple actual object that is not an adherence. Though he might have agreed with the claim that a finite substance requires only God in order to exist, he would have regarded this as a thesis about substance rather than a definition. Bolzano does not seem to have been persuaded by Leibniz’s arguments concerning the consequences of this thesis, however. In particular, he by no means thinks that interaction is merely phenomenal:

I believe that it is in fact only the unfortunate thesis that no (finite) monad acts upon another so as to change it, and the hypothesis of the pre-established harmony that must consequently be added, that have led people to find Leibniz’s monadology wanting. In saying this, I by no means intend to suggest that I find all his other theses correct.1

In Bolzano’s opinion, the only reason why Leibniz was driven to the hypothesis of the pre-established harmony was because he was unable to discover any means by which one substance might act upon another.2 To our mind, this is not entirely correct, even if certain things Leibniz wrote seem to suggest that it is.3 Be that as it may, Bolzano does have a strong counterargument, which seems to appeal once again to what Simons called the principle of groundedness:4

As if every action of one substance on another had to occur through some medium!—Not every action is mediate; rather, there is and must also be immediate action, since without this there would be no mediate action.5

His view here echoes that of Roger Cotes, author of the preface of the second edition of Newton’s Principia:

But shall gravity be therefore called an occult cause, and thrown out of philosophy, because the cause of gravity is occult and not yet discovered? Those who affirm this, should be careful not to fall into an absurdity that may overturn the foundations of all philosophy. For causes usually proceed in a continued chain from those that are more compounded to those that are more simple; when we are arrived at the most simple cause we can go no farther. Therefore no mechanical account or explanation of the most simple cause is to be expected or given; for if it could be given, the cause would not be the most simple. These most simple causes will you then call occult, and reject them? Then you must reject those that immediately depend upon them, and those which depend upon these last, till philosophy is quite cleared and disencumbered of all causes.1

Even though Bolzano did not seem to be aware of the other considerations that led Leibniz to the pre-established harmony and the self-containment thesis, it seems to us that he would also have rejected these arguments. For, as we shall see, Bolzano seems to have been willing to grant, at least at one time, that God might create a substance without thereby determining all of its attributes.2 Thus even if the substance depended only upon God for its existence, it would not follow that it would have to have exactly the same attributes even if the rest of the universe were altered.

Interaction between substances, then, is entirely real according to Bolzano. So, too, is extension:

The extended things that we perceive through our senses are extended not only in our representation but in and of themselves….3

Nor are simple substances, despite being unextended, non-spatial. Rather, they occupy points of space, and (being an appropriately structured collection) together constitute a physical continuum. To the objection that an extended whole cannot be composed of unextended parts, he replies:

[I]t is well known that every whole has attributes that its parts lack.4

A merely finite collection of points, to be sure, cannot compose a continuum. Nor does every infinite collection of points do so. But an infinite collection with the appropriate structure does, Bolzano maintains, the proof being that every truth about such continua can be demonstrated based upon his definitions.1

Finally, action of one substance on another at a distance, far from being unintelligible, is declared no mystery. On the contrary, since any two substances, occupying points, lie at some distance from one another, contact (and hence impulsion) between substances is impossible, and hence action at a distance is the only conceivable kind.2


10. Non-actual Objects

We turn, finally, to non-actual objects. Unfortunately, there is very little to say on this score, since Bolzano tells us next to nothing about them in general (he does of course tell us quite a lot about certain kinds of them, namely ideas and propositions in themselves). We know that he thinks that there are non-actual objects, and that among them some at least are attributes. We can speculate that his apparent embrace of groundedness in the case of attributes would lead him to accept that there is a correlate of the notion of substance in the realm of the non-actual—non-actual basic objects, to use the terminology we introduced above. (Recall that one of his arguments for the existence of substances was framed not in terms of adherences but rather in terms of attributes as such.) We can also guess that he would have thought even non-actual objects to be composed ultimately of simple parts (this is explicitly said to be the case for some of them, e.g., propositions and ideas in themselves and space and time). One thing, however, seems certain: there seem to be an awful lot of non-actual objects. Discussing the problem of discovering whether a given idea has objects, Bolzano writes this:

If [an] idea in question is complex, and of the form

[image: image]

then we first try to see whether the attributes a, b, c, d, … that are united here conflict with one another, i.e., whether any of the propositions No A is B, No A is C, No B is C, etc., can be proven from purely conceptual truths. If this is the case, it is decided that the idea is imaginary (§70). If not, then it is real. But this does not yet decide the question of whether the idea is objectual, even in cases where the idea has the form of an idea that applies to objects, e.g., the form of a concrete idea (§60). In order to determine this, we must also decide whether the attributes that the idea would ascribe to its object presuppose actual existence or not. If not, the idea is to be declared objectual. For if its object need not be something existing, it is obvious that such an object could only be lacking if the assumption that there were such an object contradicted a purely conceptual truth.1

We are reminded here of a remark Hilbert made in a letter to Frege:

You [sc., Frege] write: “Axioms I call propositions…. From the fact that axioms are true it follows that they do not contradict one another.” I was extremely interested to read this proposition in your letter, because for as long as I have been thinking, writing, and lecturing about such things, I have always been saying the opposite: If the arbitrarily posited axioms along with their consequences do not contradict one another, then they are true and the things defined by these axioms exist.2

Bolzano’s is a very generous, not to say extravagant, conception of the realm of the non-actual.


11. Necessity, Possibility, Contingency

Perhaps the best way to introduce Bolzano’s approach to necessity and possibility is by comparing his view to those of Leibniz. Leibniz, we recall, had distinguished between two sorts of truths, truths of reason (or eternal verities) and truths of fact. The former are true in all possible worlds, and thus necessary, the latter only in some (including this, the actual world). Truths of reason are presented as those that are independent of God’s will. On some occasions, this independence is explained by saying that the opposite of a truth of reason is or implies a contradiction. Not even God, it would seem, could make a contradiction true. Although truths of reason do not depend upon God’s will, Leibniz claims that they do depend upon His understanding. Thus he could agree with the formulation from the Gospel of John:

In the beginning was the λóγος, and the λóγος was with God, and the λóγος was God.

Among the eternal verities one finds various truths of logic, mathematics, and metaphysics, but also truths announcing standards of perfection. It is against this backdrop that the various possible worlds are conceived: each of them accords with the theoretical eternal truths, and each is measured in terms of perfection according to the practical eternal truths. In creating the universe, God chooses the most perfect among these possibilities, and confers actuality on it. Through this act, many other propositions become to be true in addition to the eternal verities. These are the contingent truths of fact, the opposite of which does not imply a contradiction.

Truths of fact are contingent in the strict sense, but there is another sense in which they too may be said to be necessary. For although from a certain point of view things could be otherwise than they state, in that there are other possible worlds in which they do not hold, from another point of view they must be true, since if they were not, God would not have created the best of all possible worlds, something that is incompatible with His infinite perfection. Leibniz will say that these truths, though not necessary in the strict, metaphysical, sense, are morally necessary.

When it comes to necessary existence, Leibniz’s view was that there is only one metaphysically necessary being, God, and that all other beings exist only contingently. Bearing in mind the distinction between metaphysical and moral necessity, however, it is possible to say that every actual entity, with the exception of God, exists with merely moral necessity.

Bolzano accepted many of the features of this account. Like Leibniz, he viewed the creation as being dependent upon a choice between various possibilities, where both the constraints on what counts as a possibility and the standards of perfection are fixed by eternal truths. But already at this first point we find him in disagreement with Leibniz, holding that the eternal truths in question, as truths in themselves, are independent not only of God’s will, but also of his understanding:

I agree completely with Leibniz when he claims that the truth of laws and Ideas does not depend on God’s will (as Poiret, Buddeus, and others thought); but when he adds that the necessary truths depend only on God’s understanding, I contest this as well, and indeed affirm the exact opposite. It is not the case that 2 × 2 = 4 because God thinks so; rather, because 2 × 2 = 4, God thinks so.1

A second disagreement concerns Leibniz’s claim that the opposite of a truth of reason is or implies a contradiction. Leibniz himself appears to have had some misgivings about this characterization. In the New Essays, for example, he speaks of a reduction of truths of reason to identities, but this claim is basically retracted when he comes to speak of “negative identities”, which can be derived, he says, from the principle of contradiction or from “disparities”. The latter are characterized as “propositions saying that the object of one idea is not the object of another idea; for instance: Warmth is not the same thing as colour, Man and animal are not the same although every man is an animal.”2 It is difficult to maintain that a proposition like “Warmth is the same thing as colour” is contradictory in a formal sense, without tangling oneself up in ad hoc assumptions. But if one admits basic “disparities” as eternal truths, the definition must be broadened, at least to the extent of saying that any proposition from whose opposite a contradiction, or a proposition contradicting a disparity, may be derived, is necessary. Bolzano saw this quite clearly, and made no attempt to characterize eternal truths as those the opposite of which is self-contradictory. To his mind, necessity is best captured in terms of contradiction of the opposite with a certain class of truths, where contradiction is understood in terms of his variation logic.3 If we were to include all truths in this class, then every true proposition would have to be declared necessarily true, something Bolzano finds absurd. Instead, he has recourse to the collection of purely conceptual truths.4 It is these that fix the parameters of possibility as well as standards of perfection, and Bolzano would go so far as to identify necessary truth with purely conceptual truth, and to say that something exists (i.e., has actuality) necessarily if there is a purely conceptual truth stating this existence.1

Another consequence is that Leibniz’s attempt to draw a line between metaphysical and moral necessity on formal grounds must be deemed a failure:

I accept Leibniz’s distinction between moral and metaphysical necessity in the same sense. That which exists through the perfection of the divine will has a merely moral necessity. But the distinction between moral and metaphysical necessity does not lie in the circumstance that the opposite of the latter is contradictory, for that holds also for the former, as it contradicts a truth of reason to say that God does not do the best. Rather, the difference lies in the kind of truths of reason that the proposition contradicts.2

Notice that metaphysically and morally necessary truths are put in the same boat here: they are two species of necessity. This makes Bolzano’s conception of necessity considerably broader than modern ones as well as that of Leibniz. Leibniz was strongly opposed to the recognition of morally necessary truths as necessary tout court, fearing that this would lead to a variety of misconceptions (e.g., Spinozism3 ) and theological errors (e.g., the wrong kind of fatalism4 ), not to mention the collapse of modalities which would occur, given Leibniz’s other assumptions.5 (For, he reasoned, if there is only one world that is morally possible, namely, this, the best of all possible worlds, then ordinary truth will coincide both with possible truth and necessary truth, and similarly for existence.)

Leibniz thought he could defend the view that truths that are merely morally necessary were contingent properly speaking, because they depend upon God’s free choice to create this world rather than some other. Bolzano challenges this point as well:

A freedom in the sense which human beings have in my view, namely, a possibility to resolve in the same circumstances on the opposite of what one really resolves, cannot be found in God.1

And it seems to us that he has a point. For three things seem to be involved in God’s choice to create the best of all (metaphysically) possible worlds: the ability to recognize which is the best (a consequence of God’s omniscience), the will to create it (a consequence of God’s perfect goodness), and the ability to carry it through to fruition (a consequence of His omnipotence). Now omniscience, infinite goodness, and omnipotence are necessary properties of a being that exists necessarily. How, then, can we say that God might have done otherwise? Leibniz himself appears to have sensed the force of this point. Responding to the objection sketched in the following argument

Whoever cannot fail to choose the best is not free. God cannot fail to choose the best. Therefore God is not free.2

he denies the first premise, claiming that God is after all free. But instead of talking about the possibility of His doing otherwise, he now says this:

Rather it is true freedom, and the most perfect, to be able to make the best use of one’s free will, and always to exercise this power, without being turned aside either by outward force or by inward passions, whereof the one enslaves our bodies and the other our souls.3

This is clearly a different sense of freedom, namely, absence of coercion, and Bolzano is happy to endorse the claim that God is free in this sense, though he hastens to point out that this sort of freedom is compatible with necessity:

God’s will is free, though not in the sense of the word in which the human will is free, as if God could choose between good and evil; rather, it is free in the sense that His resolutions are completely independent of every other being.4

His ordinary conception of necessity, then, embraces both metaphysical and moral necessities. Unlike Leibniz, however, he did not think that this entailed a collapse of modalities (not at first, anyway).

Why did he think this? Although we have found no detailed discussion of this question in his writings, we do find several indications that provide some basis for speculation. In the 1810 essay Contributions to a Better-Grounded Presentation of Mathematics, he contrasts the necessary with the free. Indeed, he identifies the free with the non-necessary.1 In the Treatise of the Science of Religion, he says at one point that the contingent events in the world arise from the freedom of creatures,2 and at another that “everything actual that is not necessary, i.e., whose non-existence is possible, must be actual through freedom….”3 In perhaps his clearest statement, he says this:

If there were no freedom, then everything actual would also be necessary and everything that is not actual would also be impossible. The possible, the actual, and the necessary would then be three concepts with the same extension, which sounds very odd indeed.4

Elsewhere, he adds that free actions have no ground.5 We take this to mean in particular that they are not grounded in God’s choices.

These comments would seem to reflect Bolzano’s understanding of freedom until at least the early 1820s. According to his early view, a free action is indeterminate. Such actions are only ever performed by beings that are endowed with reason but that also have wishes. In cases where free action occurs, such a being contemplates two incompatible courses of action, one commanded by reason, the other wished for. There is no struggle between reason and desire, he thinks, because the two are not homogeneous quantities that can be opposed like forces. Instead, what actually occurs, the resolution that is actually made, is not fully determined by anything in the being’s current or former states. (Incidentally, this model of free action also explains why God never acts freely, namely, because, lacking nothing, God never forms wishes.6 ) On this view, even though God necessarily creates the best of all possible worlds, it is a feature of this world that some of its creatures are free. God’s choice, then, does not fix all the details of the creation; some of these are left up to freely acting creatures. Where Leibniz had seen God’s plan as being like a classical score, where every note is indicated, on Bolzano’s conception, it would seem to be more like a jazz chart, where only some things are pinned down, and room deliberately left for improvisation.

Because of the cosmic nexus, the indeterminacy of free actions in some substances would seem to spread throughout the creation, even if the laws governing the interaction of substances are themselves deterministic. Perhaps this is why Bolzano thought that all finite substances would have contingent states, even if only some of them were sources of indeterminacy. It might also explain why he thought the existence of each finite substance to be a contingent matter. For if these individual substances were individuated by the totality of their attributes, and some of these attributes resulted, whether directly or indirectly, from free (indeterminate, contingent) actions, then the existence of any particular substance, constituted exactly as it is, would be a contingent matter. Such a view is suggested by the following passage:

[I]t follows from the well known truth that God is the Creator and Governor of the whole world, and from the law of the universal reciprocal influence of created objects, that the complete cause of the existence and the attributes of our object can only be the totality of all existing objects. For each of them has some influence upon it, no matter how small, so if that other thing did not exist, our object would be different.1

Sometime in the 1820s, however, Bolzano began to have some doubts about his early position on freedom and determinism. In the Treatise of the Science of Religion, he had also mentioned a deterministic position, but claimed the indeterministic position as his own2 (although this work was not published until 1834, it was based upon his lectures from the later part of the decade 1810–20). In Athanasia (1st edn, 1827), by contrast, he presents two positions, the indeterministic theory described above and a deterministic one, and now remains officially neutral between them.3 In a letter from around the same time, however, he makes remarks which suggest that he inclined more and more to a deterministic position, and we see more traces of this latter view in his later works.1

If, as his early remarks suggest, Bolzano thought that freedom was the only source of contingency, the abandonment of the indeterministic view would entail the very collapse of modalities that Leibniz had warned against. Bolzano may well have recognized this. At a couple of points in his notebooks, we find him considering alternative definitions of necessity and related modalities. In a manuscript entitled “Improvements and additions to the Logic [i.e., the Theory of Science],” he considered narrowing his concept of necessity, writing:

Perhaps it would not be inappropriate to define the concept of the necessary as an actuality whose non-existence contradicts some purely theoretical conceptual truth or other.2

Elsewhere, we find the following observations on the concept of possibility:

It seems to me that one must define the concept of possibility more narrowly,3 and say that one only intends to call that possible which does not contradict any purely conceptual truths, with the exception of those that depend upon the wisdom of God(i.e., that stand under the proposition: God must will and bring about that which most assures the well-being of His creatures). For if we do not make this limitation, we could not say of any arrangement that is not found in nature that it is possible.4

This last passage also suggests a Bolzanian solution to the problem of classifying necessities as metaphysical or merely moral. Drawing on Bolzano’s notion of ground and consequence [Abfolge], we might say that a truth is morally necessary if it is a purely conceptual truth and the proposition that God must will and bring about that which most assures the well-being of His creatures is one of the proximal or remote grounds of the given truth. Purely conceptual truths which do not depend upon this proposition, by contrast, might be classed as metaphysically necessary.

So far, for the sake of easier understanding, we have been talking mostly about necessary truth, treating necessary existence as a secondary question. From Bolzano’s point of view, however, this has things exactly backwards. For him, necessity and possibility in the strict sense always qualify being, i.e., actuality:

I think that every ‘must’, when it is taken in the stricter sense, is a ‘must-exist’, or a ‘has to exist’; and every ‘can’, in the stricter sense, is a ‘can-exist’ or the possibility of being actual.1

In the Theory of Science, Bolzano says that an object α is necessary (i.e., necessarily actual), if there is a purely conceptual truth of the form

[image: image] has actuality

where the idea [[image: image]] represents α. As stated, this definition is open to several interpretations. Without entering into the details, we will simply proceed on the basis of what seems to us to be the correct interpretation, according to which the idea [[image: image]] represents the object α exclusively.2

It follows from this definition that an object exists necessarily if and only if there is a pure concept that represents it exclusively.3 Among the examples Bolzano cites are God (uniquely represented by the pure concept [an actuality with no ground of its actuality]4 ) and the universe (uniquely represented by the pure concept [the collection of everything actual, with the exception of God]5 ). We note in passing that Bolzano thus appears to be committed to the view that the universe exists necessarily, even though its ultimate parts exist contingently.

In §74 of the Theory of Science, Bolzano makes it clear that he thinks that only a few actual objects can be uniquely represented by pure concepts:

Pure concepts can indeed be indicated which exclusively represent God and certain powers and attributes of God, e.g., his omniscience, omnipotence, etc., and of the universe as a whole and of some other real objects. But the same does not hold of the rest of the innumerable real things….6

What are the other necessary objects? Bolzano does not say. But he does add that individual substances, as well as combinations of these “which comprise less than the totality of things” are not representable by pure concepts.1 In speaking of combinations of these that fall short of the totality of things, we think he most likely had in mind ordinary objects, whether these be organisms like crows, locusts, trees, humans, parts of these organisms (a crow’s leg, the leaf of a tree, etc.), or non-organic objects such as rocks, houses, pieces of paper, etc.

Why does Bolzano think that no individual substances and no ordinary objects can be represented by pure concepts? This is what he says in §74 of the Theory of Science:

It is indeed false that there are even as many as two real things that are completely equal to one another in all their(inner) attributes. One might hope that several of these inner attributes, each of which can be comprehended by a pure concept, could be used to form a concept that fits only this and no other object, but even if we suppose that for each object there is afinite number of inner attributes which no other object has in just this combination, all of which can be represented by pure concepts, it is clear, nonetheless, that we can never know whether the attributes that we have combined in our concept are really of such a nature. From the fact that we do not know a second object that has all these properties, it does not follow that no such object exists in some unexplored region of the universe. Moreover, if the number of beings in the universe is infinite, then it can be supposed that not even an infinite number of inner attributes of an object will suffice for the formation of a concept that represents only this object and thus distinguishes it from all others. For, if the similarity of objects is a function of the number of independent attributes that are shared between them, then it could be the case that no similarity between two objects is the closest, i.e., so close that there is not a closer one. Hence no matter how many attributes we have already included in our concept, it could still be the case that there is a second object, or even infinitely many further objects, that have all these properties in common.2

The view that contingent individuals cannot be uniquely represented by pure concepts may be of Kantian provenance. In Kant’s view, as expressed for example in the Jäsche Logic, concepts appear to be understood as finite assemblages of characteristics (ideas of properties). It is in the very nature of a concept, thus understood, to be general: even if, by some freak chance, a concept happened to represent only a single individual, it would still at least be possible for it to represent more than one. In any case, given the vastness of the universe, we would never be in a position to know that such a concept in fact was singular. It was for this reason, perhaps among others, that Kant maintained that representations of individuals were intuitions, rather than concepts.1

But Bolzano did not embrace such a view of concepts. In particular, as indicated by the above quotation, he had no objection to recognizing infinitely complex concepts, not indeed as ideas that humans are capable of thinking, but at least as concepts in themselves, and more importantly as concepts that God is capable of thinking. (For when we are speaking of necessary existence, it seems clear that it is not human but rather divine cognitive capacities that matter.)

If we take Bolzano at his word, no individual substances or bodies are represented by pure concepts, not even infinitely complex ones. But the argument he gives in §74 for this claim is by no means persuasive, since at most it shows that some infinitely complex concepts would be general. Consider an analogous case: I can easily think of an infinitely complex concept that would fall short of determining a given subset of the natural numbers, for example, a concept that specifies, one by one, which even numbers belong to the set. But this would not show that no such concept is capable of uniquely representing the subset.2

Another apparent consequence of Bolzano’s various commitments is the systematic violation of Leibniz’s version of the law of the identity of indiscernibles. Recall that Leibniz held that no two real objects are perfectly similar. Given Bolzano’s definition of similarity, this would amount to saying that no two real objects are perfectly equal with respect to their conceptually representable properties. But if properties are objects, and infinite collections can be represented by infinitely complex list-concepts (both of which Bolzano seems to accept) then there seems no obstacle to God forming a pure concept of something that has all of the conceptually representable properties of a particular real thing, e.g., a finite substance. Now if, as Bolzano contends, no finite individual can be uniquely represented by a pure concept, it would seem to follow that even the infinitely complex concept we have just spoken of would have to represent at least two objects, i.e., for every finite individual, there would exist another that is mathematically similar to it. Was Bolzano aware of this consequence? It seems to us that if he was, he would at least have mentioned it somewhere, but we have found no indication so far that he did.

§182 of the Theory of Science also contains a discussion of what Bolzano calls possible and impossible objects.1 Once again, we find that his exposition leaves something to be desired:

[I]f the proposition “[image: image] is not actual”, rather than the proposition “[image: image] is actual” is a purely conceptual truth, we say that the object A, which stands under the idea [image: image], is impossible. Thus we say, for example, that an omnipotent creature is impossible, since the proposition that there is no such creature is a purely conceptual truth. We call the actuality of an object possible if it is not impossible. Thus it is possible that a man makes mistakes, since there is no purely conceptual truth which states the non-existence of a fallible man. If an object exists without being necessary, we call it contingent. Thus it is merely a contingent matter that there are, for example, fallible men.2

To begin with the case of impossible objects: based upon what is said here, it would seem that Bolzano has fallen victim to the ancient riddle of non-being. For if we take him at his word, he seems to be claiming that there is an omnipotent creature after all. He certainly knew how to state things better, as the following passage indicates:

The matter is similar with those truths which seem to be concerned with so-called imaginary objects, such as “There is no round square.” We already know from §137 that propositions of this kind actually have the following sense: “The idea of a round square lacks objectuality.” Hence its subject is again an objectual idea, for only the idea “round square” is objectless; the idea of this idea (which is the subject of the proposition) is an objectual idea. Its object is that first idea.1

Had he taken more care here, as he did elsewhere, Bolzano might have said something like the following. A sentence of the form

[image: image] is not actual

can be interpreted in two quite different ways, depending upon whether we interpret the negation to be internal or external.2 In the former case, the proposition expressed by the above sentence would be more distinctly expressed as follows:

[image: image] has lack-of-actuality

while in the latter, we would have:

The proposition [[image: image] has actuality] has lack-of truth.

The truth of the former, but not the latter, requires that there be an [image: image]. When it was said in §182 that an omnipotent creature is impossible because there is no such thing, external negation is meant. If, by contrast, we say

The Pythagorean Theorem (which is a proposition in itself) is not actual

we can take the negation to be internal. Here we do indeed have an object, but one which cannot be actual. Only in such a case may we properly speak of an impossible object.

That Bolzano recognized these two different readings is confirmed in one of his letters to Exner, though matters are further complicated by his giving a different definition there:

[I]f we already decide to call a thing A impossible as soon as the mere assumption of its actuality (the proposition: “Ais” = “Ahas existence”) contradicts a purely conceptual truth, then certainly there are impossible things, namely, just the propositions and truths in themselves, for these are and can be nothing existing. Customarily, though, this is not what one means; rather, one only calls such things impossible in whose concepts the concept of actuality occurs, but with such attributes that either contradict one another or some purely conceptual truth. Thus, for example, one says that a being (i.e. something actual) that is created and yet omniscient, is impossible. Now if A designates such an idea, I can always say “there is no A”, i.e. the idea A has no object.1

According to this second definition, two quite different propositions may be expressed by a sentence of the form

The object A is impossible.

Namely:



1. The idea [A] is objectual (there is an A), but A cannot be actual (there is a purely conceptual truth of the form [[image: image] has non-actuality], where [[image: image]] represents A exclusively).

2. The idea [A] contains the characteristic of actuality, but also either:

(a) ideas of attributes b and non-b, both ascribed to A; or

(b) ideas of attributes b, c, d, …, all ascribed to A, such that the proposition [There is something with the attributes b, c, d, …] contradicts a purely conceptual truth.





As before, only in the first case is there an object. Construed in the second way, the talk of objects that are impossible must be viewed as an improper manner of speaking—in this case, strictly speaking, there is an idea, but no object.

Impossible objects in the proper sense are genuine objects, but those which are by their nature non-actual or, as is sometimes said, abstract. Among them, as noted above, we find such things as ideas and propositions in themselves, instants, points, spatial objects, certain other mathematical objects.

An object is said to be possible if it is not impossible. Based on the definition from the Theory of Science (i.e., that an object α is impossible iff there is a pure concept [[image: image]] uniquely representing α such that the proposition [[image: image] is non-actual] is true), we would have the following cases of possible objects:



1.′ There is an object α, but α is not exclusively represented by any pure concept.

2.′ There is an object α, and there is a pure concept uniquely representing α but, for any such concept [[image: image]], the proposition [[image: image] has non-actuality] is false.



If Bolzano’s assumptions about purely conceptual representation were correct, the first case would seem to cover the contingent entities of the universe, e.g., individual substances, bodies, etc., while the second would cover the necessary existents (for if [[image: image]] is objectual and [[image: image] has non-actuality] is false, then [[image: image] has actuality] will be true).

What about merely possible objects, those which could be actual but are not? Would these fall under the first case as well?

There are some difficulties inherent in this view. Bolzano maintained that every object is uniquely represented by some idea or other.1 Hence if an object is not uniquely represented by any pure concept, it must be uniquely represented by either an intuition or a mixed idea. Now Bolzano says that the objects of all humanly attainable intuitions are actual.2 He thus leaves open the possibility of intuitions that are not humanly attainable, which represent non-actual objects.3 But if we are to think about merely possible objects, it would seem that we cannot represent any of them by means of intuitions and are thus left with one option only: representation by means of mixed ideas, where the intuitions contained in the mixed idea have actual objects.

How would this work? We recall that Bolzano maintained that all instants are mathematically similar, so that none of them is uniquely represented by a pure concept. Since they are also non-actual, it would seem that we humans at least could only represent a particular instant by means of mixed ideas. Similar remarks apply to points. So one way mixed ideas could enter the picture is by specifying a time and place where an object might exist, e.g., a house at this time and this place. Another way would be via reference to contingent individuals, e.g., Beethoven’s tenth symphony or Henry VIII’s seventh wife, etc.

A consideration of some of the examples Bolzano discusses may help us to see more clearly what he had in mind, at least in certain cases. The first of these, as we saw, occurs right after the definition:

[I]t is possible that a man makes mistakes, since there is no purely conceptual truth which states the non-existence of a fallible man.4

What, exactly, does he mean? Is it a mistake that is supposed to be the possible object, a man who makes mistakes, or something else? We are given no clue at this point. Some thousand pages later, however, he returns to this example:

When I claimed above that the possibility of a thing possessing a given attribute was not really an attribute of the thing in the strictest sense of the word, I depart from the opinion of others. In Maaß’sLog., §163, one reads: “The possibility of a certain contingent attribute can be a necessary characteristic of the thing and hence may be used in defining it.” Since I do not have the first edition of this book at hand, I cannot look into the examples M. may have cited there. Instead, I shall deal with the example of the fallibility of men which has already been used. I freely admit that we frequently speak as if we regarded this fallibility as an attribute of men themselves. But what do we actually mean? That men have often erred and continue to do so? That is not what is meant here, for otherwise we would have spoken not of the mere possibility of error, but rather of its reality. We can only speak of a mere possibility of error if we turn our attention to specific men and specific cases. But to say that a specific man can err in a specific case simply means that we know of no truth which stands in contradiction with the assumption that he will err. But this is obviously not an attribute (property) of this man, but rather an attribute of our concepts and our knowledge of him.1

Several points seem noteworthy here. To begin with, reference to particular existing individuals, as we conjectured, does seem to be involved—what is claimed to be possible is not an erring man in the abstract, but rather a mistake committed by a particular man, in specific circumstances, e.g., Václav Sobotka incorrectly writing a one instead of a seven in the second-to-last line when he calculates the sum of his debts later this week. Temporal determinations also appear to be involved, at least to the extent that the possible error spoken of is one that would be committed in the future. Furthermore, though Bolzano denies that the possibility of erring is an attribute of the object (Sobotka), what is claimed to be possible does appear to be an attribute (making a mistake) that would belong to this actual object. Finally, we note that Bolzano here uses ‘possible’ in the epistemic sense, a sense which he elsewhere claims to be improper.1

A second instructive example may be found in §183 of the Theory of Science, where Bolzano discusses the concept of becoming. Among the cases he discusses is one in which a piece of ice melts, or becomes water. He makes the following general remark:

Obviously, every object of which we can truly say that it is coming about or that it is in the process of becoming, must belong to the class of those things which can become actual. But it must not possess this actuality at the time when we claim it to be coming about, but only at a later time. For, what is already there is not in the process of becoming, and what never will be cannot be said to be in the process of coming about.2

Clearly, we have to do with a merely possible object, an object which, though not actual, can become actual.

Shortly afterwards he offers the following analysis of this kind of statement of becoming:

If we say “M is being generated from A” or “A turns into M”, we merely want to say that the object which is currently A(stands under the idea A) is undergoing a change which is the cause that it will be M in the future (will stand under the idea M). Hence the immediate parts of this proposition become apparent if we express it thus: “Object A–has–the attribute of undergoing a change whose effect is going to be that it will be M at a future time.”3

It would seem according to this that it is the actual object which is now ice that is claimed to be merely possible water (at some future time). Thus we would have an enduring object X, which is ice at time t, and water at time [image: image]. At time t, the water is a merely possible object, and the ice actual, while the opposite presumably holds at time [image: image]. To say at the present time that X, which is now ice, can be water at that future moment, finally, is the same as saying that the proposition

[(X, which(at t) is ice)(at t′ is water]

does not contradict any purely conceptual truth.

More generally, such propositions would belong to the form:

[(X, which(at t) is A)(at t′) is M]

—a proposal that also seems to fit the first example, for which the relevant proposition would belong to the form:

[(Sobotka, who(at t) is human)(at t′) makes a mistake.]

Note the key role played by the idea [A] in determining whether X is or is not to be called a possible M. If, for example, there were purely conceptual truths of the forms

Anything that is A at one time is A at all times.

Nothing is both A and M.

then X (insofar as it is now A) would not be a possible M at any time. With a different concept occupying the place marked above by ‘A’, clearly, things could turn out otherwise. Thus different concepts would appear to yield different classes of possible and impossible objects, even relative to the same enduring object X. If the piece of ice at t were simply represented as a physical object, for example, it could truly be declared to be possibly lithium at [image: image], whereas this would presumably be impossible if it were represented as H2O. Similarly, if in 2016 we were to represent Beethoven as a man who would never in his life write more than nine symphonies, Beethoven’s tenth symphony would be an impossible object, while if we simply represented him as a composer, it would be possible.

Moreover, if ‘possible’ were construed epistemically, as Bolzano appears to allow, then, since everyone has his own collection of known purely conceptual truths, and also of ideas under which a given object is known to stand, there would be different collections of possible and impossible objects for different individuals, collections that would change along with their knowledge. Clearly, too, objects that are metaphysically impossible would in some cases count as epistemically possible for an individual, e.g., the round square cupola on Berkeley College for someone ignorant of certain basic geometrical truths.

Bolzano seems here to have provided an even better model than Meinong for Quine’s Wyman, whose “slum of possibles is a breeding ground for disorderly elements.”1 In light of this, it is tempting to look for an interpretation of Bolzano’s talk of merely possible objects on which it would carry no ontological commitment, and be eliminable in favour of claims about actual objects and certain ideas and propositions. Such an approach is suggested by the remarks quoted above, where we are told that fallibility is not a property of an individual man, but “rather an attribute of our concepts and our knowledge of him.”1 Yet at the same time, as Benjamin Schnieder has thoroughly documented,2 Bolzano repeatedly insists that there are merely possible objects as, for example, in the following passage:

[I]n addition to things that have actuality, i.e., the existing ones, there are also others that merely have possibility….3

Clearly, Bolzano’s various remarks create a certain amount of tension.

* * *

We see, then, that some sense can be made of Bolzano’s account of possible objects, but that the truth of a possibility claim seems to require the prior existence of actual objects (as the objects of the intuitions contained in certain mixed ideas). This creates a difficulty, because merely possible objects are supposed to play a role in the creation according to Bolzano’s Leibnizian conception, on which God contemplates a variety of possible objects, and decides to confer actuality on only some of them:

In my view, the world owes its existence not to God’s power of representation, but rather to his power of creation. His powers of representation encompass far more than the things which are actual, including the merely possible things whose elevation to existence would be contrary to His purposes….4

On the above interpretation, however, we would first need to have actual objects in order to represent the merely possible objects. This seems to have things backwards. Presumably things are supposed to look different from God’s point of view. If so, though, we are not told how. Moreover, it can surely be objected that God’s purposes are expressible in terms of purely conceptual truths. But in this case, something that is contrary to God’s purposes would be impossible in Bolzano’s usual sense.5

The precise nature of merely possible objects also remains something of a mystery. As Schnieder notes, we do read that merely possible objects, like objects in general, are fully determinate; that is, for any attribute b, they either have b or non-b.1 We are also informed that if an idea A “contains the characteristic of actuality”, a merely possible A is not an A. Bolzano says, for example, that a merely possible bird is not a bird, a merely possible man not a man, and a merely possible thought not a thought.2 Also, since the attributes of actual objects are supposed themselves to be actual while those of merely possible objects are not, it would seem that, for example, the attributes of an actual bird would be quite different from those of a merely possible bird. Take, for example, a merely possible raven: would it be black, or do only actual attributes stand under the concept [black]? If the object is not black, and not a raven, though, are there any attributes that make it specifically a merely possible raven and not at the same time, say, a merely possible peony? If so, what are they? And if there are no such attributes, how could it be said that one possible object is more worthy of God’s choice than another?

On the whole, we are inclined to view Bolzano’s reflections on necessity and related modalities as unfinished work. There is an interesting and coherent view, we think, in his early reflections on necessity, at the time when he still held that some actions were free. Later, when he questioned the existence of freedom in the sense of indeterminacy, revisions should have been forthcoming. We see some hints of his contemplating such changes, but we do not find a finished theory anywhere in his writings. With respect to necessary existence, by contrast, we think that Bolzano’s position was in trouble from the start. Perhaps he simply did not notice the new problems that arise from his assumption that there are infinitely complex concepts of certain kinds. As far as we can tell, he had never seen key Leibnizian texts that might have guided his thinking on this question, notably the Discourse on Metaphysics and the subsequent correspondence with Arnauld (which first appeared in print in 1846), and clearly neither the hints present in the texts he did know nor his own reflection alerted him sufficiently to the difficulties inherent in his view. His remarks on possible objects, finally, seem quite clearly to call for a number of further distinctions and clarifications.


12. A Proof of the Existence of God

We continue our discussion of Bolzano’s metaphysics with a brief look at his proof of the existence of God, one which makes use of his theory of collections.1 More specifically, Bolzano argues for the existence of an unconditioned actuality—recall that he defines the concept of God as “a being with no ground of its actuality.” That there is only one such thing (uniqueness), that it is not simply the universe, and that that thing has the attributes of God as ordinarily conceived are separate claims, which Bolzano appropriately attempts to prove separately.2 Another point worth noting is that Bolzano clearly does not take unconditioned to be the same thing as necessary. Omniscience, for example, as an attribute (adherence) of God, will be necessary (it can be uniquely represented by a pure concept), but as an adherence, it can only exist in a substance, and is thus conditioned.

Bolzano’s proof is discussed in the literature as a cosmological proof of God’s existence, which seems fair enough, given that his proof, like the traditional cosmological argument, begins with the empirical premise that something exists and then proceeds to ask about the conditions of its existence. But Bolzano did not think the traditional cosmological argument valid, and raised a fatal objection to it.

In its most common form, the cosmological argument depends on the assumption that there are no infinite causal chains (or, more generally, that there are no infinite chains of conditions). Thus, given that some particular thing T0 exists, there will be, let us assume, another thing, T1 that caused it. T1 will, let us again assume, itself be caused, say by T2, and so on. But since no chain of conditions can proceed ad infinitum, this one must end with a first, or uncaused cause, and “this all men call God.” As we saw with the example of an atom moving along a trajectory,3 Bolzano rejects the claim that there are no infinite chains of conditions (and with it the traditional cosmological proof of God’s existence), but also the claim that if there were an infinite chain of conditions there could be no unconditioned term.

His own argument proceeds along quite different lines, and runs as follows:

a) There is in any case something actual. This, my own judgment, considered as a cognition, or as a thought, is itself something actual.

b) I single out one of these actualities, e.g., A, and ask someone who still doubts the existence of an unconditioned actuality what he will claim the actuality A to be; is it or is it not conditioned? If the latter, then he himself admits that there is an unconditioned actuality, i.e., a God.

c) If he will not claim the actuality A to be unconditioned, then I asked him to assemble all of the actual things A, B, C, … that are not unconditioned in a collection. This must be possible at least in thought, even supposing that their number is infinite.

d) I now ask, further, whether he declares this collection of all conditioned actualities, which itself is certainly something actual, to be unconditioned or conditioned. If the former, he concedes the existence of an unconditioned actuality.

e) In the contrary case, I would point out that every actuality that is not unconditioned presupposes the existence of another actuality, which conditions it. Thus the collection of all conditioned actualities presupposes another actuality that conditions it.

f) This other actuality must be unconditioned; for if it were conditioned, it would for that very reason belong to the collection of all conditioned actualities.

g) In any case, then, there is an unconditioned actuality, i.e., a God.1

As it stands, this proof suffers from a couple of flaws. First, we note a familiar problem with the concept of a collection of all conditioned actualities. If, as Bolzano apparently assumes, this collection would itself be a conditioned actuality if it existed, then it might seem that the concept of such a collection is contradictory. For the collection would then be a conditioned actuality not contained within the collection, etc. We have seen above that Bolzano thought he had seen a way around a similar problem, and speculated that if totalities were conceived as sums (as in the Theory of Quantity), it might not arise. Presumably, a similar move would be available here.1

Second, step (f), as Peter Simons points out, is also dubious.2 Bolzano clearly supposes that whatever it is that conditions the existence of the collection of conditioned actualities, it cannot be part of that collection. But why not? This would certainly create a strange structure of conditions, but strangeness is by no means the same thing as impossibility. Attempting to patch Bolzano’s argument, Simons suggests adding the following additional assumption:

Conditioning Principle: If a class X is such that every dependent element of it has all the objects on which it depends also in X, then X is not dependent.3

With this assumption, the revised argument goes through, since if the sum of all conditioned actualities is itself conditioned, then (by the conditioning principle) some thing within this sum must depend on something not belonging to that sum. But since the sum is the totality of conditioned actualities, this other thing must be unconditioned.


13. The World

We said at the start of the chapter that Bolzano thought traditional metaphysics to be very much alive, not having been persuaded by Kant’s arguments that such a science was impossible due to the limitations of our cognitive faculties. Though he agreed that it was difficult to find universally accepted metaphysical theses, he also thought that Kant and others had exaggerated the amount of disagreement:

I admit that metaphysics up to the present day cannot come close to rejoicing in the brilliant progress seen in other sciences, in particular, mathematics. Yet it is too much to say that it does not even contain a single settled thesis. Consider the propositions that there is a God, that this God is inalterable, omniscient, omnipotent, holy, etc., that all substances in the universe are in continual interaction, that no simple substance ceases to be, that ideas may only be present in simple substances: should not these be looked upon as settled theses? It is admittedly true that each of these propositions is contested by some isolated philosophers. But this does not justify calling them doubtful; for in just the same way there is no truth of mathematics that has not been contested by isolated philosophers, e.g., the sceptics. And here it is relevant that metaphysical truths by their nature provide a much stronger temptation to contradict them; that their truth cannot be confirmed by experiences and experiment as many mathematical truths can; and because the various consequences which stem from them conflict with the sensuous appetites of men.1

Given this assessment, it is not surprising to find many traditional elements in Bolzano’s conception of the world. Traces of Leibniz’s views, in particular, may be found almost everywhere. If Bolzano sometimes seems to have one foot in the twenty-first century, we see clearly here that the other was firmly planted in the eighteenth.

To conclude this chapter, we shall give a brief description of the universe according to Bolzano.

The world is an infinite collection of simple, eternal, finite, continually changing substances, which owe their existence to a simple, infinite, unchanging substance, namely, God. Finite substances, as we have seen, are in time and space, and adherences of these at least in time. Being themselves simple, substances occupy simple parts of space, that is, points. Moreover, the universe is a plenum: every point of space is occupied by some finite substance or other at every instant. Although the things that are in time and space are real (actual), time and space themselves are not. Unlike Leibniz, however, Bolzano thinks that time and space are objects. More particularly, they are infinite (structured) collections, whose ultimate parts are instants and points, respectively.

Finite substances are in continual interaction with each other, every force exerted by one of them affecting all the others, no matter how distant.2 There are also collections of simple substances, some of them constituting bodies. In some cases, one of the substances in such a collection, due to the superiority of its powers (forces, Kräfte), effectively holds sway over the others. Bolzano calls these dominant substances.1 Bodies, which are extended, are collections of infinitely many simple substances including one or more dominant substances. In many regions of the universe, however, there are no dominant substances. Bolzano speaks in this case of aether.2 Various physical consequences are alleged to follow from this conception of body, including the inverse square law of attraction.3

In living bodies, dominant substances are usually called souls. Since souls are finite substances like all the rest, there is no difference of kind between mind and matter, but only one of degree. Cartesian dualism is thus rejected, and the Cartesian mind–body problem dismissed as a pseudoproblem.4 As simple, eternal substances, souls survive the dissolution of the bodies they animate (though they always retain at least some of their parts). In some cases at least, souls preserve memories of their former state, and one may speak of immortality in the proper sense.

Like many others of his time, Bolzano thought the entire universe was full not just of life but also of intelligent life. Even the least advanced of substances is already endowed with powers of representation,5 and rational beings are to be met with throughout the universe, notably on other planets.6 Some of these beings are far more advanced than humans. Bolzano identifies some of these at least with the angels spoken of in Judæo-Christian theology.7

The universe is the result of an act of creation (though not one that takes place at a particular time). Logically prior to this act is God’s solution of a constrained maximization problem, similar to a problem in the calculus of variations: namely, a consideration of various possible universes, and a choice of one among them, which is uniquely determined as the best. What counts as a possibility is not up to God to decide, nor are the criteria of perfection. Rather, this is determined independently of His will and even (contrary to what Leibniz maintained) independently of His understanding. Interestingly, Bolzano does not think that God’s choice is a free one, in the sense that it is possible for Him to do otherwise. The principal moral constraint on the creation is the highest moral law, which enjoins everyone, including God, to maximize the general well-being.1 Since God is both omniscient and omnipotent, and His will is perfectly holy, the universe is in fact structured in a way to maximize the well-being of the individual substances it contains. The universe thus has a moral as well as a physical order, and final causes exist in parallel to efficient ones.2

The moral constraints explain in part the infinitude of the universe: the more substances there are, the more total well-being can exist—provided, that is, that this can be done without diminishing the well-being of individuals, something Bolzano clearly takes to be the case. It also explains, he thinks, the infinite variety of nature, as well as the different levels of perfection we observe:

According to the most perfect concepts of God that human reason has been able to obtain without the aid of divine revelation, there is (in my opinion) no other law of God’s rule than that of bringing about the greatest possible happiness in created beings. From this law, it is easy to understand why there must be innumerable differences among creatures; on top of this, it is unmistakable that the innumerable kinds of organic as well as inorganic beings we find on earth serve the purpose of providing every individual substance with the occasion for a continual development of all of its powers; from this, it is also very probable that there is a certain rank ordering amongst all of these varied kinds, in the sense that some of them stand at a higher degree of perfection and others at a lower, and that the latter ascend to the level of the former. It can scarcely be doubted, for example, that an organic being (I mean the soul animating this organism) stands at a higher level than inorganic matter, and so too that among organic beings animals stand at a higher level than plants. The observation made by the ingenious Oken that certain organs are especially well developed in certain genera of organic beings and other organs in different genera, leads one to surmise that these arrangements exist so that one and the same substance, as it gradually runs through all the different levels of existence, will always have occasion to develop abilities and powers lying dormant within it, to enrich itself with ideas of a certain kind, and so become ever more perfect.1

The great ladder of being alluded to here is infinite in extent, with no minimum and no maximum.2

Human beings have souls that control a body (a collection of infinitely many other substances). As substances, these souls have already existed for an infinite time. Traces of this earlier existence endure, and may make themselves felt in instinctive reactions.3 When their time on Earth is used well, human beings gradually perfect their various powers. Since their souls survive death with their identity and memories intact, the progress made on Earth continues after death.4 Among other things awaiting us in the afterlife, we will be reunited with others who have died.5
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Chapter 9

Mathematics


Bolzano, a philosopher of the first rank, was also a mathematician of considerable ability. This was, in his day as in ours, a rare combination of talents; for the most part, mathematicians and philosophers at that time formed two separate communities, each largely ignorant of the other’s concerns. Hence when Bolzano set out to write on mathematics, he addressed two almost entirely disjoint groups, and his writings had two distinct goals, attempting to raise the level of mathematical culture among philosophers on the one hand and the level of philosophical culture among mathematicians on the other.

On the philosophical side, for example, he devoted many pages to a critical assessment of the remarks of Kant and his followers. This was done not in order to protect mathematicians from a bad influence—for there was little to fear in that direction at the time—but rather because Kant’s misunderstandings had important (and unfortunately widespread) consequences for philosophical doctrine. Bolzano pointed out in considerable detail what has since become glaringly evident: viz., that Kant’s account of mathematics, however well it might have fit the practice of earlier mathematics (and Bolzano did not think it did so very well), was not at all in touch with developments in the science since the seventeenth century. In the very years that Kant was underlining the central role of construction in mathematics, for example, leading mathematicians like Euler and Lagrange were setting out treatises on analysis and even mechanics which used no constructions at all. Early nineteenth-century research, to which Bolzano made decisive contributions, confirmed the point, serving as a living refutation of Kant’s views: the mathematical method employed there was not notably different from the philosophical, as Kant had said it must be; and it was apparent that intuition (whether pure or otherwise) was not only not required, but also of limited use in the new mathematics, and indeed often misleading.

If philosophers of that time had much to learn from mathematics, so too, Bolzano thought, mathematicians had a good deal to learn from philosophy. Most surprising, shocking even, was the lack of logical culture among mathematicians. As Bolzano showed over and again, mathematicians often did not have a very clear notion of the meaning of their terms and theorems, nor of what their proofs were supposed to accomplish. The result, all too often, was a pronounced incoherence. This did not necessarily lead directly to incorrect results, and indeed the best eighteenth-century mathematicians, by dint of both luck and sound instinct, had had amazing successes despite the defects of their methods. But, Bolzano noted, the further we move from familiar ground, the more likely such confusions were to lead to errors. For this reason and others, mathematicians needed, he claimed, a new philosophy of mathematics, a better-founded notion of the conceptual and deductive structure of science. It was one of the great accomplishments of his life to provide one. It was communicated not only in his philosophical writings, but also in his mathematical treatises, each of which begins with a homily on correct method.

Bolzano was, we believe, the first mathematician to specialize in the foundations of mathematics; indeed, so original was his work in this area that he might be said to have founded the field. His focus was not so much on defining new concepts or discovering new results as it was on providing genuinely satisfactory definitions and proofs for already accepted ones. He not only sought rigorous proofs, he was also able to state with more precision than anyone else at the time just what such a proof would have to be. And in producing such proofs, even for a mere handful of theorems, he helped to bring about a genuine revolution in the way mathematics, especially analysis, was done.


1. On Mathematical Method

(a) The Ancient Ideal

From ancient times, the classical presentations of geometry, especially the works of Euclid, Archimedes, and Apollonius, had been thought to embody the highest ideals of scientific methodology. When later mathematicians attempted to tighten up areas of mathematics such as algebra or the calculus, they often looked to the models provided by the ancient Greeks. Cauchy, for instance, when introducing his new approach to the calculus, said that he only sought to introduce into this part of mathematics the rigour customarily required in geometry.1

The ancient models may have been admired, but what, exactly, were the methods the ancients had used? In some respects, the question is easy to answer, since a straightforward description shows many of the characteristic features of their approach. Euclid’s Elements, for example, begins by giving definitions of the basic concepts of geometry, then proceeds to set out a number of basic propositions which are not to be proved (called postulates and common notions). Everything else in the work is then developed from this basis: when further concepts are introduced, they are defined in terms of the basic ones given at the beginning, and all the other propositions stated in the work are shown to follow from the basic set of postulates and common notions by means of proofs.1

From this brief sketch we can already gather that the ancient understanding of the mathematical method demanded that most propositions be proved from a basic set that receive no proof, and that there be a set of basic concepts in terms of which all others are to be defined. The fundamental methodological concepts seem to include, then, the following: basic concept, definition, defined concept, basic truth, proof, and theorem (i.e., proved proposition).

At the same time, a great many questions are left unanswered. What, for instance, determines whether a given proposition belongs among those that do not require proof, and what determines whether a given concept belongs among the most basic ones? It seems clear that obviousness alone was not sufficient for a proposition to be stated without proof, for Euclid proves many patently obvious propositions.2 Nor does obviousness even seem to have been a necessary condition, as the famous postulate of parallels would seem to indicate.3 Moreover, since some obvious propositions are proved, it seems that the purpose of a proof is not simply to convince ourselves or others that a proposition is true. But in many cases, of course, the proof is precisely the means by which we become convinced that something is true. What, exactly, is the nature and purpose of proof?

Things are still less clear with respect to the choice of basic concepts, at least in the Elements. For Euclid does not provide us with a list of undefined concepts. Rather, he offers definitions for all the basic concepts of geometry. A point, for instance, is defined as “that which has no part”, a line as “breadthless length”. Perhaps concepts such as “part” or “length” were thought to be undefinable, or primitive, but Euclid provides us with no clue here. Later mathematicians, notably Frege, noted an important difference among Euclid’s definitions, in that some but not all of them were indispensable elements of proofs.1 In Elements, I, 1, for instance, the definition of a circle is appealed to in order to establish the equality of two radii of a given circle. The definitions of “point” and “line”, by contrast, never appear in proofs. Their function thus seems to be quite different. In addition, there is no mistaking the difference between precise definitions such as “A circle is a plane figure contained by one line such that all the straight lines falling upon it from one point among those lying within the figure are equal to one another”2 and rather more shaky efforts such as “A straight line is a line which lies evenly with the points on itself.”3 It is also interesting that the dodgy sort of definitions seem to be the very ones that are never appealed to in proofs.

With respect to the inferences used in proofs, finally, very little was said by the mathematicians. Some principles of inference were announced by Euclid in the form of common notions, e.g., “Things which are equal to the same thing are also equal to each other,”4 which would sanction an inference from A = C and B = C to A = B. But no account is given of the logical inferences, some of which (e.g., proof by reduction to absurdity) are quite complex and hardly self-evident.

Two ways of understanding the Euclidean method have had particular currency in Western philosophy, one that we can associate for the sake of convenience with Aristotle, the other with Descartes. In the Physics, Aristotle writes that the order in which people acquire knowledge is not the same thing as the order in which knowledge should be organized and presented if it is to constitute science. We begin where we can, make connections, and little by little get a hold on a body of truths. The further we progress, the more we become aware of principles that we could not even have dreamt of at the start: beginning with the things that are are best known to us, we come at last to the things that are best known to nature.1 Scientific, philosophical knowledge is a reflection of the order of nature or more generally of the order of being or the essences of things, an order independent of our cognitive faculties. Demonstration, the hallmark of science, is the process of displaying the natural dependence of one truth on others. A demonstration may show us that a given proposition is true, but more importantly, by revealing this dependence, it shows us why it is true.2

For Descartes, on the other hand, the lesson to be learned from Euclid was an epistemological one. We can organize all knowledge in (almost) exactly the way envisaged by the ancient mathematicians if we follow the order of knowledge.

Those long chains of inferences which geometers are accustomed to use in order to carry out their most difficult demonstrations prompted me to imagine that all of the things that fall within the scope of human knowledge are connected in the same way and that, provided only that one abstain from accepting anything as true that is not, and that one always observe the appropriate order in deducing one truth from others, there is no truth so far removed as to be beyond our reach, nor so well hidden that we cannot find it. And I did not have great difficulty in figuring out which ones I had to start with, for I knew already that it was the simplest and easiest to know….3

What are the basic concepts? For Descartes, it is those that are clearly understood in and of themselves. We understand them so well on their own that there is no point in attempting to define them in terms of other concepts. Indeed, Pascal maintained, any attempt to define what is already clear will result only in confusion and absurdity. No wonder Euclid’s definitions of concepts such as “point” and “line” were such conspicuous failures: for these are primitive concepts, which do not need to and indeed cannot be defined.4

What are the basic truths, the common notions? These are the starting points of all demonstrations, propositions which require no proof because they are so evident that it is impossible to doubt their truth while considering them. Proof, in its turn is a device for keeping alive the flame of certainty as it travels from things evident in themselves, via evident connections, to illuminate a new truth which in the process itself becomes evident.

(b) Bolzano’s Position

While the majority of modern philosophers followed Descartes, at least concerning the methodology of mathematics, Bolzano, like Leibniz before him, thought that Aristotle’s position was much closer to the truth. Part of this judgment was no doubt based on the hard lessons of experience. Descartes’ hopes for the universal application of his method did not pan out, having fared particularly badly in physics, where Newton’s Principia had relegated Descartes’ apriorism to the status of an historical curiosity. More important for determining Bolzano’s attitude, it seems likely, were his own experiences in mathematics, where he, like several of his contemporaries, was attempting to instill rigour and logical order into branches of mathematics such as algebra and the calculus which had never before been developed in the Euclidean manner. Time after time in his research, Bolzano turned up central principles that were far from obvious, and might not even seem true. Time after time, he discovered truths that many would have declared obviously false. In the calculus, especially, mathematicians were dealing with concepts that were anything but clearly understood in and of themselves. Infinitesimals, for example, were thought by many to be at the same time indispensable for the calculus (as well as physics) and self-contradictory. Imaginary numbers were widely used and again indispensable, but they were anything but well-understood. Indeed, it seems fair to say that in analysis, the most active area of mathematical research at the time, definitions and proofs satisfying Pascal’s standard were almost unheard of.

Perhaps after many decades or even centuries of work mathematicians might arrive at foundations for mathematics where everything was as Descartes had said it must be, perfectly understood basic concepts, utterly obvious first truths, and proofs that enlighten in the most direct way. This would be nice, Bolzano admitted, but he did not think it necessary nor indeed likely. Returning to some of the basic insights of Aristotle and Leibniz, Bolzano distinguishes between the subjective order of knowledge (how we happen to be aware of various concepts, truths, etc.) and the intrinsic, objective order he believed concepts, propositions, etc., to have among themselves, completely independently of our subjective awareness of them. In sharp contrast with these earlier thinkers, however, Bolzano does not think that the objective order is ultimately grounded in metaphysics. Rather, it seems to belong to the realm of logic and meaning: the criteria he applies in deciding the main questions are consistently logical and semantic ones.

How, for example, are we to decide whether or not a concept we are using (and designating by some expression) is truly primitive, indefinable? In §350 of the Theory of Science, Bolzano writes:

In my opinion, we may only hold ourselves to be justified in claiming that a concept M is simple if repeated attempts to form an idea [A, B, C, …] equivalent to M using other concepts A, B, C, … (which obviously may not include M itself) have failed. For it seems to me that all simple ideas have this in common: for none of them is there an equivalent idea which does not contain the idea as one of its parts.1

Note that there is no mention here of how or how well we understand the concept. What matters are the objective relations between the given concept and others known to us. If it turns out that we cannot form an equivalent concept by combining others, we are justified, at least provisionally, in accepting it as simple. Purely subjective considerations—e.g., the origin of the concept, or its degree of vividness, clarity, or distinctness—have no place here, which is just what one would expect given Bolzano’s careful separation of pure logic from psychology.

Similar remarks hold concerning basic truths [Grundwahrheiten].2 These are said to be truths that are grounds for others (their consequences), but which themselves have no grounds. The relation of ground to consequence [Abfolge] is neither epistemological nor metaphysical, but rather logical: propositions in themselves have intrinsic relations of dependence that have nothing to do with our understanding, something Bolzano had emphasized in his first essay on logic:

This much seems certain to me: in the realm of truth […] there is a certain objective connection, independent of our subjective recognition of it, according to which some some of these judgments are the grounds of others, their consequences.3

Once again, it seems likely that Bolzano’s experience in conducting foundational research was a decisive factor in fixing his attitude towards the deductive order of mathematics. When investigating a branch of mathematics, and attempting to construct foundations for it, we may begin with a disorganized mass of theorems, pseudo-theorems, part-truths, poorly- or half-defined concepts, and so on. Once we have put some order into these materials, however, it is easy to get the impression that we are not completely free to arrange them as we will. Some of the interrelations seem to be built-in, as in the case of propositions one of which is a generalization of the other. We may discover a special case first, and thereby become aware of the more general result, perhaps even convinced of its truth. But our personal history of discovery has nothing to do with the intrinsic logical relations between the two results.

(c) Definitions and Explications

For Bolzano, a definition in the strict sense is a proposition indicating the components of a concept and the way these components are connected.1 When such propositions are expressed, we have what are usually called definitions today. In the best case, definitions are framed in terms of simple concepts. But the criteria for simplicity are not epistemological, and there is no guarantee that the simple concepts will be clearly understood in themselves, as Pascal and Descartes thought they must be. We may then, in an extended sense of the term ‘define’, have to define the simple concepts (i.e., those that are undefinable in the strict sense), that is, somehow communicate the meanings of terms that designate simple concepts.

Bolzano recognizes a variety of means for conveying the meaning of an expression or symbol. His general term for such means is Verständigung, which may be translated as “arriving at an understanding” or more familiarly as “explication”. One variety of explication is, of course, definition in the strict sense.2 Another especially important form of explication is a variety of implicit definition:

One of the most general [means of explication] is the following: we set out various sentences in which the concept which is designated by our sign appears in such combinations that no other concept could be thought in its place if these sentences were to express something reasonable. By considering and comparing these sentences the reader will gather by himself the meaning of our sign.1

Bolzano recognizes that this is not a fine-grained means of communicating content: the best one may hope to achieve by it is that the reader will connect an idea with the sign which is equivalent to, i.e., co-extensive with, the idea we connect with it.2

Now we will often have to convey the meaning of simple ideas by appealing to complex ideas. Indeed, the best way to convey the meaning of a simple concept might turn out to be explicating it with the help of complex ideas of which it is itself a part. That this does not amount to circular definition is clear here, thanks to Bolzano’s carefully distinguishing the two sorts of “definition” involved.

(d) Proofs, Objective and Subjective

Or toutes les conclusions qu’on déduit d’un principe qui n’est pas évident ne peuvent aussi être évidentes, encore qu’elles en seraient déduites évidemment….

Descartes, Principes, Préface

It can indeed happen that an axiom even appears suspect or doubtful—particularly because we …do not immediately see that we can deduce from it what we recognize to be true. In such cases the deduction must first instill in us a confidence in their truth. This will occur when the deduction starts from several generally accepted and unmistakably plausible propositions, which however are fundamentally nothing but consequences, and indeed consequences of the axiom which one seeks to deduce. In that the deduction makes us aware of this connection, we will become convinced of the truth of the axiom itself.

Bolzano, Beyträge, II, §21, note

When it comes to proof, Bolzano notes that there are two quite different things which have been called by this name. In some cases, the purpose is simply to convince someone that a given proposition is true. In other cases, the primary purpose is not to convince, but rather to indicate the objective dependence (that is, the relations of ground to consequence) of one truth upon others.1 Proofs of the former kind, those that aim at conviction without necessarily indicating the objective ground of a truth, Bolzano calls subjective proofs or certifications [Gewissmachungen]. Those of the latter kind, which do indicate the objective connection between truths, he calls objective proofs or groundings [Begründungen]. Demonstration in the strictest (philosophical or rigorously scientific) sense is objective proof.

As objective groundings are in many cases the best means for convincing someone of the truth of a proposition, they are often serviceable as subjective proofs. On the other hand, some objective proofs may be utterly unconvincing, or hard to understand, etc., while quite convincing subjective proofs may be complete failures as groundings. Let us illustrate this last point with an example. Consider the following proposition, the subject of Bolzano’s best-known mathematical work:

Theorem: If two real-valued functions fx and φx that are continuous between the values x = a and x = b, are such that fx < φx for x = a while fx > φx for x = b, then fx = φx for some value of x lying between a and b.

Now consider the following way of (subjectively) proving the proposition, which had been suggested by Lagrange: imagine that two objects are moving along the same path, and one of them is behind the other at time a but ahead at time b. Let fx designate the position of the first object and φx the position of the second object at time x. It is clear that the first object must gradually catch up with the second, and finally pass it. Just before doing so, the two will be side by side, and at that moment, fx = φx.

Bolzano concedes that such considerations work quite effectively to convince us that the proposition is true, but denies that they constitute demonstrations in the strict sense of the word. For the theory of quantities is a more general science than kinematics: the theorem is stated for all real-valued functions, not just those associated with positions of moving objects at various times. Now if the proof truly depended on concepts drawn from kinematics, it would be deficient, since it would not establish the validity of the proposition outside of the boundaries of that science. But if the proof is to have wider scope, if it is to apply beyond kinematics, then there must be a core in it that does have the required generality. The use of the concepts of time, space and position in this case would then be superfluous—they could be stripped away to reveal a generally valid proof. The result of doing this, however, is disappointing in the extreme, for once the unnecessary concepts are removed, we are simply left with a restatement of the theorem to be proved:

The deceptiveness of the whole proof rests mainly on the inclusion of the concept of time. For if this were omitted, it would be seen immediately that the proof was nothing but a repetition, in different words, of the proposition to be proved. For to say that a function fx, before it passes from the state of being smaller than φx to that of being greater, must first go through the state of being equal to φx is to say, without the concept of time, that among the values that fx takes, if one puts in every value of x between α and β, there is one that makes fx = φx. This is exactly the proposition to be proved.1

As an objective proof, therefore, Lagrange’s “demonstration” is worthless, despite its power to convince. In saying this, Bolzano does not mean to say that such subjective proofs have no value at all, since they clearly play an important role in singling out the propositions for which we should seek an objective ground. The point is merely one of distinguishing the very different functions of the two kinds of proof.

Let us take this opportunity provided by the above example to underline another interesting feature of Bolzano’s account of proof. The proposition that Lagrange’s (subjective) proof shows to be true, a proposition of the theory of motion, is, objectively speaking, a consequence of the more general proposition concerning all real-valued functions proved in Bolzano’s paper. Nevertheless, the objective consequence is in this case more obvious than the more general proposition which is its ground. It, along with similar propositions from geometry and other sciences, may well form the basis of our conviction that the general proposition is true, and thus requires (objective) proof. Thus Bolzano would have no objection to saying that in such cases the consequences prove their grounds (subjectively), which in turn are used to prove the consequences (objectively). Once we have distinguished two different senses of proof, such a statement does not endorse circular arguments. It bears repeating that the order of objective dependence is not the order of conviction, and that in particular, the axioms, or unproven starting point of demonstration, need not be obviously true.

(e) Foundations and Foundational Research

We are now in a position to sketch Bolzano’s conception of foundational research in mathematics. What we are concerned with here is a special kind of presentation of a science, namely, one in which the goal is to display as much of the objective structure of a science as possible.1 From this point of view, a science is a collection of truths (= true propositions in themselves) ordered by the ground-consequence relation. The truths of a science are complexes whose parts are ideas in themselves (in mathematics, always concepts, never intuitions). Some of these concepts are also complex, but all are ultimately composed of simple parts. Definitions indicate the parts of a concept as well as the way these parts are structured. Among the truths, some occur as grounds but never as consequences of others, and these are the basic truths. The ground-consequence relations between propositions are shown by means of objective proofs or groundings.

All of this structure is in Bolzano’s view intrinsic to a science. The goal of foundational research is to discover it, and display it as distinctly as possible. We begin with the analysis of propositions and concepts, aiming to make them as distinct as possible. A maximum of distinctness will be obtained, he thinks, when we define a concept in terms of simple components. We recall that simplicity is here conceived in purely logical or semantic terms: a concept is simple if it cannot be given a non-circular definition.

It must be emphasized that Bolzano’s conceptual analysis was by no means the traditional one of the contents of the mind. For one thing, the subjective concepts associated with given words may differ widely between individuals, so there will not be, in general, a unique thought content for analysis to address. In addition, the result of conceptual analysis, namely, a definiens for a certain expression, may not correspond to anyone’s, let alone everyone’s, subjective thought. When, after careful consideration, Bolzano presented definitions of 1-, 2-, and 3-dimensional spatial objects as certain kinds of point-sets,2 he by no means claimed to be reporting the contents of anyone’s thoughts. With these definitions, as with many others Bolzano developed, it is quite likely that no one had even entertained them before him.

What individuals think is of importance, to be sure; but individual thoughts are not the matter of philosophical analysis in the way that a frog is of a dissection. A proposed definition is adequate not if it tells people what they have been thinking, but rather if it does justice to usage.

One might, for example, want to dispute forever whether we have given the correct concept of the expression “extended spatial object” when we define it as a spatial object of a kind “every one of whose points, at every distance no matter how small, has certain neighbours”—But if we are in a position to derive from this concept all the known properties of extended spatial objects, then it will be shown that our concept, if not identical with the customary one, is at least equivalent to it, and one will have cause to be satisfied with our definition.1

This account of conceptual analysis has the usual two aspects for Bolzano. On the objective level, where one deals with concepts and propositions in themselves, the notion of conceptual analysis moves towards formal criteria of definability. A necessary condition for a complex concept to serve as a definiens for a given concept will be substitutability salva veritate: i.e., the truth values of (almost) all propositions containing the given concept remain unchanged when the complex concept is substituted uniformly for it.2

On the subjective level, where analysis takes place, things are somewhat more complicated. For here one has not concepts, but words and thoughts, and, in the case of most sciences, a literature and established patterns of usage. To analyze a concept one must first be well informed on how it is used. Attempted definitions cannot, as in the objective case, cover all possibilities; instead, one takes a stab at setting out a list of plausible candidates. These are tested not against all propositions which can be formed with the concept in question, but against those which, upon reflection and after some selection, are judged to be relevant to its correct use. If a candidate proves equivalent over this set of propositions, we are justified in provisionally accepting it as a successful analysis. If after repeated trials, on the other hand, no complex concept is found which passes the test, we are justified in provisionally accepting the concept at hand as simple. In such cases, however, we should tell our readers why and how we have come to this decision, explaining how various attempts have come up short.1

A search for the grounds of a given proposition will begin with a determination of which concepts it contains. The grounds which one adduces for the proposition should be other propositions involving the concepts contained in it. Then the problem becomes one of reverse mathematics: to find a set of premises using only these concepts from which the given proposition is exactly deducible. At a certain point, one will, Bolzano thinks, arrive at propositions which, due to their degree of simplicity and their deductive relations, appear as grounds but never as consequences of the other propositions of a science; and these are basic truths. By their nature, basic truths cannot be proved. They must nevertheless be justified; not, however, by their self-evidence; rather, because after repeated trials of various possibilities, a given set seems to be the only one capable of properly supporting the deductive structure of a science.2


2. Adventures in the Infinite: A Sample of Bolzano’s Mathematical Work

(a) Infinite Series

Zeno of Elea, it is said, claimed motion to be impossible, based upon something like the following cute argument. For a body A to move a certain distance, say one metre, it must first cover the first half-metre. To cover the remaining [image: image], it must first cover its first half. To cover the remaining [image: image], it must first cover its first half, and so on. It is clear that, in order to cover the entire distance, A must accomplish an infinite number of successive tasks. But this is impossible, since to accomplish an infinite number of successive tasks would require us to come to the end of something that has no end—and that would take forever. Thus it is impossible to cover any distance.

An equally cute response begins by pointing out that if A is travelling at a certain speed, say 1 m/s, then it will accomplish the first task in [image: image]sec., the second in [image: image]sec., and so on. If Zeno’s reasoning is sound, any number of the tasks will thus be completed in less than a second, and thus all will be accomplished by the time a full second has elapsed.

In both cases, the problem we must confront may be put as follows: does it make sense to speak of an infinite procedure as being completed; more particularly, can we legitimately speak of a sum of infinitely many terms, namely:

[image: image]

Questions of this sort became more urgent with the development of mathematical physics in the work of Newton and others, as infinite sums of these sorts came to be used not merely to discuss philosophers’ paradoxes, but as essential parts of mathematics and physical theory. One of Bolzano’s earliest mathematical publications dealt with this problem, offering a proof of a result discovered by Newton, the so-called binomial theorem.1 In high school algebra, everyone learns that:

[image: image]

Those who had good teachers may even have learned that, for any positive integer n,

[image: image]

The coefficients of these expansions give rise to Pascal’s triangle, with all its beautiful properties:

[image: image]

Newton had discovered that essentially the same result also held for other values of the exponent n, in particular for negative and fractional values. (Recall that [image: image], and [image: image]). For these values of the exponent, however, there is no last term; instead, the series continues ad infinitum:

[image: image]

But once we have reached this stage, a number of new questions arise, in particular: what does it mean to say that an infinite number of terms has a sum, or that this sum is equal to a certain number? And what conditions, if any, govern the validity of the above equation? Without going into the details of the entire theorem, we can illustrate the conceptual difficulties that had to be confronted here by looking at a special case of the binomial series, namely:1

[image: image]

It is easy enough to assign a sum to this series in the following way. Suppose that the series does have a sum, and call it S, i.e.:

[image: image]

If we multiply both sides of this equation by y, we obtain:

[image: image]

or

[image: image]

If we now subtract each side of the second equation from the first, we obtain:

[image: image]

Whence S(1 − y) = 1, so that [image: image].

Now while proofs of this sort were common in Bolzano’s day, there were serious concerns about their correctness. Notice, to begin with, that the reasoning employed above was quite general; in particular, no special assumptions were made about y. If the reasoning were correct, then, the equation:

[image: image]

should be valid for every value of y. Yet for y = 3, for example, we would obtain:

[image: image]

Thus a sum of infinitely many positive integers, each of which is three times larger than the previous one, would turn out to be a small negative number. Incredible as it may sound, some mathematicians, and indeed some of the best mathematicians of the eighteenth century, thought that there was nothing wrong with equations of this sort.1

Bolzano saw things differently. In the passage from the finite to the infinite, he saw, one could not simply assume that all the same rules applied. Instead, when dealing with infinite series, operations such as addition or multiplication would have to be defined anew (or rather for the first time), not simply taken for granted as already understood.

He begins by asking what it means in general for an infinite series to have a sum. (In fact, at this stage of his thought, Bolzano did not even wish to speak of infinite series, but rather only of series that can be prolonged ad libitum.) To facilitate discussion, let us introduce the symbol Sn to represent the sum of the first n + 1 terms of the above series, that is:

[image: image]

Since Sn is a finite sum for every natural number n, no new problems of definition arise for it. Now consider what happens for a particular case of the above series, namely, where [image: image]:

[image: image]

When we calculate the value of Sn for n = 0, 1, 2, 3, …, we obtain the following sequence:

[image: image]

A sequence that gets closer and closer to 2 the farther we proceed. Bolzano characterizes this property (now called convergence) as follows: The sum [image: image] can be brought as close as desired to 2, provided that n is taken large enough. That is, given a positive number e, no matter how small, it is always possible to find a number N so that for any n which is greater than N, the difference

[image: image]

will be less than e in absolute value. The sums not only get close, and stay close to 2 as n increases, but get as close as desired for some number of terms n (and stay at least that close for all continuations of the series). In modern terminology, 2 is said to be the limit of the sequence as n tends to infinity.

This definition of convergence allows Bolzano to assign a meaning to Newton’s binomial theorem which then makes it possible to prove it. In addition, it is now possible to distinguish between cases such as:

[image: image]

and
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Only the latter, according to Bolzano’s definition, can be said to have a sum. In general, Bolzano is able to prove that the binomial series only has a sum in his sense if x is between − 1 and 1. Now, interestingly enough, Bolzano had studied dozens of earlier proofs of the binomial theorem, but not a single one of them had made any use of the condition |x| < 1. But if no use is made of this or any other condition on x, the reasoning of these proofs should apply in all cases, which clearly it doesn’t. He thus knew in advance that there must be some error in each of them.1

(b) Bolzano’s Analysis of Continuity

In 1817, Bolzano published what is arguably his best mathematical work, which was also to become the best-known and most influential. Displaying his usual talent for marketing, he gave it the sexy title: Purely analytic proof of the theorem that between any two values, which give values of opposite sign, there lies at least one root of the equation.2 The topic is typically Bolzanian: he sets out to prove a result that most people would consider too obvious to require proof. This is a special case of the intermediate value theorem, which we may state as follows:

If f(x) = a0 + a1x + a2x2 + ⋯ + anxn is a real-valued polynomial defined on the interval of real numbers [a, b], and if f(a) and f(b) have opposite signs, then, for some c ∈ (a, b), f(c) = 0.

This result is deduced from a more general one concerning continuous functions, namely:

If the real-valued functions f(x) and g(x) are continuous on an interval of real numbers [a, b], with f(a) < g(a) and f(b) > g(b), then, for some c ∈ (a, b), we have f(c) = g(c).

The theorem about polynomials was an important lemma for the so-called fundamental theorem of algebra, which states that any polynomial of degree n has n complex roots.

In the subjective sense of ‘proof’, it might seem an easy matter to prove Bolzano’s Theorem by appealing to the graph of y = f(x). The curve will be below the x-axis for x = a and above it for x = b, so if it is continuous, it will surely cross the axis, and the function thus become equal to zero, at some point in between. Just try to imagine it otherwise, one might say, and you will see that that is impossible.

As we have seen, Bolzano did not deny the power of such subjective proofs to convince us that the proposition is true. But his purpose was not conviction, but rather to discover the objective grounds of this truth, to know why it is true. For this, appeals to geometry are of no value, since the proposition concerns continuous quantities of all kinds (at that time, most would have thought these to include quantities such as time, force, mass, charge, etc.) not just the spatial ones. An appeal to the properties of spatial quantities will only be relevant to the general proposition if they are also properties that belong to all kinds of continuous quantities. But if a property belongs to continuous quantities in general, then this will be the objective reason why it also belongs to, say, spatial quantities. Hence an appeal to a property of spatial quantities would at best produce a circular proof: we appeal to a property of spatial quantities in order to establish that all continuous quantities have the property, but the latter truth is the ground of the former. This would be like trying to prove that the Pythagorean theorem holds of all right triangles by pointing out that it holds for some special kind of them like isosceles right triangles.

The circularity here, which was obvious to Bolzano, wasn’t at all obvious to many of his contemporaries. For it was still quite common, as we saw in Chapter 6, to think of the meanings of words as mental images or related entities. If one thinks that the meaning of an expression like ‘continuous function’ is something like a mental image of an unbroken curve (a graph), then inspecting such mental images might be construed as simply becoming clear on what the term means. But if, with Bolzano, we think of term-meaning purely in terms of extension, content, and structure, it is clear that images have no role to play.

In the modern setting, using conceptual tools that were unknown to Bolzano and his contemporaries, we might try to use geometry to justify results about real functions by appealing to the isomorphism of the geometrical plane and the set of ordered pairs of real numbers. For, making use of Descartes’ method of assigning ordered pairs of real numbers to points in the plane, we understand that for every real-valued function there is a corresponding geometrical configuration (its graph), and conversely. Similarly, for any truth about the plane there is a corresponding truth about ordered pairs of real numbers, and conversely (this is what legitimizes the common practice of speaking of functions as curves or real numbers as points, etc.). An appeal to geometrical considerations can therefore constitute a perfectly acceptable means of proof for theorems of analysis. But notice that, in order for such a procedure to constitute an objective grounding in Bolzano’s sense, we would first have to provide an objective proof that the isomorphism in fact exists. And to do this, one would have to characterize the structure of the set of ordered pairs of real numbers without reference to the structure of the geometrical plane, in such a way that any truth about this structure would follow from the characterization. But this amounts to providing at least the materials for an objective proof that makes no reference to geometry. Moreover (and this was much harder for Bolzano’s contemporaries to understand), one would have to do the very same thing on the geometrical side, for images are no more the meanings of geometrical terms than they are of the terms of analysis. Thus Bolzano’s exercise is inevitable in this case as well.

So geometry is out. If an objective proof is to be had for Bolzano’s theorem, it will have to be framed entirely in terms of the concepts of analysis, a purely analytic proof, as Bolzano puts it. And—as was the case with the binomial theorem—Bolzano’s first concern is to establish precisely what the theorem means. If we recall the statement of the more general theorem, we see that three key terms are involved, namely: real-valued, function, and continuous. We need to know, that is, what a real number is, what a function is, and what it means to say that a function is continuous.

Bolzano did not address the first of these points in the 1817 paper, though he would later return to it, producing the first attempt at a purely arithmetical theory of real numbers.1 Nonetheless, he does state and use two highly important theorems setting out characteristic properties of the real numbers, namely, the Bolzano–Cauchy and the least upper bound theorems.2

The second question—what is a function?—is again one that Bolzano did not address in the 1817 paper, but would return to later. Lagrange, one of the most influential analysts around the turn of the nineteenth century, had defined a function as an “expression de calcul”, having in mind principally those expressions that could be formed using variables (x, y, …) and the signs for the usual operations of addition, subtraction, multiplication, division, exponentiation, root extraction, along with the trigonometric functions and a few other things. Even disregarding the confusion evident in this definition between a symbol and the thing it symbolizes, Lagrange’s definition is too narrow from the modern point of view, which looks upon a function as a special kind of set of ordered pairs, whether expressible in some specified notation or not. P. G. Lejeune-Dirichlet is often credited with publishing the first general definition of a function as an arbitrary (not necessarily expressible) correspondence, in virtue of remarks in a paper of 1837:

If to any x there corresponds a single finite y, namely, in such a way that, when x continuously runs through the interval from a to b, y = f(x) likewise varies little by little, then y is called a continuous …function of x. Yet it is not necessary that y in this whole interval depend on x according to the same law; one need not even think of a dependence expressible in terms of mathematical operations.1

Bolzano, too, hit upon something very like the modern notion of function in his later mathematical research, dating from around the same time.2 It is not clear from the 1817 paper just what function concept Bolzano was working with at that time. But the mere fact that he singles out continuity as a noteworthy property of functions suggests that he already had something more general in mind than Lagrange’s concept.

The third question—what does it mean to say that a function is continuous?—is dealt with explicitly in the Purely analytic proof, and constitutes one of Bolzano’s most important contributions to mathematics. Before Bolzano, continuity in the modern sense of the term was more or less taken for granted. The vast majority of functions in Lagrange’s sense of the term, for instance, are continuous everywhere, except perhaps for a few isolated values (The function [image: image], for example, is undefined for x = 0 and hence discontinuous there, but this is clearly an isolated, exceptional case). Because of the near universality of the property, it was not a particularly noteworthy one, and it should come as little surprise that mathematicians before Bolzano did not make much of it.

If asked to characterize the property more precisely, it might have seemed most natural to fall back on descriptions drawn from geometry or kinematics. A function is continuous, one could say, if its graph has no gaps or jumps, if this graph could be traced without lifting one’s pencil, or if the function could be used to represent the trajectory of a moving particle. If meanings are conceived as images, continuity might be thought to be something we grasp directly, something we can simply see.1 The reader can no doubt anticipate what Bolzano’s objection to such characterizations would be, at least if they were offered as proper definitions. In appealing to the graph of a function to define continuity, for instance, it is assumed that we know what it means for a geometrical object to be, er, um, continuous. But this property is either the same for all kinds of continuous quantities or it isn’t. If it isn’t, the appeal to geometry is irrelevant, and if it is, as we saw before, it is circular. But in any case, what we imagine is irrelevant—for this can at best acquaint us with particular instances of geometrical continuity; it can never serve to define it.

Bolzano takes a radically different approach, one that is so counterintuitive that students even today have difficulty in understanding his definition when they first encounter it. We tend to think of continuity as a global property, one that belongs to an entire section of a curve or part of a function, but Bolzano begins by telling us what it means for a function f(x) to be continuous for some particular value of its variable x. Only afterwards does he tell us that a function is continuous on an interval [a, b] if it is continuous for every x in the interval.

Bolzano’s approach here may be usefully compared to the decision of physicists to attribute so-called instantaneous velocities to moving objects. In isolation, it seems to make no sense whatsoever to say that a body has a velocity in a single instant when, by common consent, there is no duration in an instant, and thus no movement and no velocity. Yet it turns out that by ascribing such an instantaneous velocity to a moving body at every instant within a given span of time it becomes possible to precisely characterize kinds of motion where the velocity changes continually, e.g., uniformly accelerated motion.

A function f(x) is said to be continuous at a particular value a if “the difference f(a + ω) − fa can be made smaller than any given quantity provided ω can be taken as small as we please.”1 This definition, which is open to more than one interpretation, can be tightened up in much the same way as the definition of convergence discussed above. We say, namely, that for any positive number e, there is a number d such that whenever ω is less than d in absolute value, the difference f(a + ω) − fa is less than e (again in absolute value).2 In modern terminology, f(a) is said to be the limit of f(a + ω) as ω tends to zero.

As said before, a function is said to vary continuously within certain limits if it has the above property for every value within those limits. It is fairly easy to see, using Bolzano’s definition, that a function which has a jump or a gap on a given interval will not qualify as continuous there.
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Suppose, for instance, that f(x) = 1 for all x greater than or equal to zero and less than or equal to one, and f(x) = 2 for all x greater than one. This function clearly has a jump at x = 1, and is just as clearly discontinuous there according to Bolzano’s definition. For no matter how small we take d, there will always be values of ω that are less than d in absolute value, for which f(1 + ω) − f(1) = 1 (namely, any positive value of ω that is less than d in absolute value).1 Thus one cannot make this difference as small as we please by taking ω small enough. One can show, similarly, that other typical discontinuities are rightly classified as such by Bolzano’s definition.

There is nothing in Bolzano’s definition that was technically beyond the reach of eighteenth-century mathematicians, and indeed one may find similar formulations in the works of Leibniz, Euler, and Lagrange.2 What is new is Bolzano’s appreciation of the work his characterization of continuity had to do in analysis. Like the better sort of Euclidean definitions, it is not only precise, but plays an indispensable role in proofs.

Here, for instance, is how the definition is used in Bolzano’s proof of the general theorem.3 We suppose that f(x) is continuous on the interval [a, b] and that f(a) < 0 while f(b) > 0. Since f(a) is less than zero, the difference between zero and f(a) is some positive number, say e. Since f is continuous at x = a, we can make the difference |f(a + ω) − f(a)| smaller than e if we take ω small enough, say less than some positive number d (this is just the definition of continuity applied to this particular case). It follows that f(x) is less than zero for x = a and remains less than zero for all values of a + ω where 0 < ω < d. At the same time, since f(b) > 0, f(a + ω) is not less than zero for all ω. Thus the set of numbers d for which f(a + ω) is less than zero for all ω < d is both non-empty and bounded above (d = b − a is an upper bound for the set, for example). It follows from the least upper bound theorem that this set has a least upper bound, say c.

Bolzano now argues, again using the definition of continuity, that f(c) = 0. f(c) cannot be less than zero, he claims, for if it were, c would not be an upper bound for the set of d at all (If f(c) < 0, then f(c + ω) would have to remain less than zero for all ω less than some positive number because f is continuous at c). Nor can it be greater than zero, because then c will not be the least upper bound (for, again appealing to the continuity of f at c, if f(c) > 0, then f(c −ω) would remain positive for all ω less than some positive number d). There remains only the third possibility, i.e., f(c) = 0.

Bolzano’s 1817 paper is often pointed to as a decisive step in the so-called “arithmetization of analysis”, a research program that rejected the infinitesimals (infinitely small quantities) and fluxions used in the early days of the calculus, instead defining the key concepts of analysis in terms of ordinary arithmetical operations and ordinary real numbers. It is also worth noting the key role played in Bolzano’s definitions of continuity and convergence by the quantificational concepts “for every” and “for some” in conjunction with relations such as “greater than”. With the continuation of the project of arithmetizing analysis, especially in the Weierstrass school, the centrality of these concepts in analysis became unmistakable, something that no doubt had some influence on the development of the logic of quantification by mathematically knowledgeable logicians such as Frege and Peirce.

Though it has become the standard approach to continuity, Bolzano’s analysis is, to say the least, highly counterintuitive. For, putting things in geometrical terms, it claims continuity to be a property of certain sets of points.1 Yet it is not at all obvious that any set of points can constitute a continuum. For no point, on the usual understanding, touches any other. How could any assemblage of such discrete things, even if infinite in number, constitute a seamless, unbroken whole? And how could an assemblage of unextended points constitute extension?

We may well be able to understand what Bolzano tells us, and agree that his definitions are correct in the sense that they allow us to prove the results that we acknowledge to be correct but not to prove any we regard as false; all the same, our imagination is often left far behind, and is frequently misleading to boot. What is fundamental may be anything but obvious, and what is obvious may well be false. Such are the morals Bolzano drew from his work on the foundations of analysis.2

The assault on intuition would continue through the nineteenth century, and indeed Bolzano himself, in his later work, constructed a variety of “monster functions” which defy attempts at visualization. Among these are:



• a function that is not continuous anywhere;3

• a function that is continuous at only one point;4

• a function which, although continuous, changes from increasing to decreasing infinitely often in a finite interval;1

• a function which, although continuous, changes its sign infinitely often in a finite interval;2 and

• a continuous function that neither increases nor decreases continually on any interval and, moreover, does not have a derivative at any point.3



This last function (sometimes called Bolzano’s function) may be the first example of what has since come to be known as a fractal.
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It is fairly easy to understand Bolzano’s construction of this function. He begins by defining an increasing linear function, which we can call f0. For the sake of simplicity, we may suppose that f0(x) = x, on the interval [0, 1]. The graph of f0 will be a straight line.
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The second function, f1, is constructed from four linear pieces, in such a way that, beginning with the same value as f0 for x = 0, f1 first increases, then decreases (taking on the same value as f0 again for [image: image], then increases, then decreases, again coinciding with f0 for x = 1. The graph of f1 will then be a saw-tooth pattern:

Now think about the transition from f0 to f1 (i.e., replacing a straight line by a broken line consisting of four connected pieces as described above) as a transformation. To obtain the next function f2, we apply the same transformation to each of the four linear pieces of f1, obtaining a function with sixteen linear pieces.
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To obtain f3, we apply the same transformation to each of the sixteen pieces of f2. In general we obtain fn+1 by applying this transformation to each of the 4n−1 pieces of fn. We thus obtain a sequence of functions composed of 1, 4, 16, 64, 256, 1024, 4096, 16384, …linear pieces.

In this way, Bolzano defines an infinite sequence of continuous functions
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each more spiky than the last (graphs of f3–f6 are shown on the next page).1 Finally, he defines the Bolzano-function B(x) as the limit of the functions fn as n increases ad infinitum.2

It should be clear that the graphs of the functions f0, f1, f2, … get increasingly hard and soon impossible to draw or imagine, outrunning the capacities of printers or computer monitors in short order, no matter how fine their resolution. And there is no hope of forming an image of the graph of the limit-function, which does not increase or decrease continually over any interval, however small, and which does not have a tangent at any point. Nor can it be used to represent the trajectory of a moving particle, at least if it is assumed that such a particle must have some definite velocity at every instant. It is just one of many mathematical objects that we can know only through concepts.
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As a final example of Bolzano’s treatment of continuous functions, we will present his proof of another obvious theorem, namely, that a function f(x) which is continuous on a closed interval [a, b] is bounded there, i.e., there is a real number M such that f(x) is less than M in absolute value for every x in [a, b]. This proof was part of his Theory of Functions, a work that was written in the 1830s but not published until 1931.

Bolzano’s proof is by contraposition: to show that any continuous function is bounded, he will prove that any function that is unbounded on a closed interval is not continuous there. Accordingly, we suppose that the function f(x) is defined on [a, b] but unbounded, i.e., for any real number M, there is some x in [a, b] for which |f(x)| > M. This being the case, there must be, in particular, some value of x for which f(x) is greater than 1 in absolute value. There must also be some value of x for which |f(x)| > 2, and so on. There must thus be a sequence of values x1, x2, x3, …, all of them lying within [a, b], such that:
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Now, Bolzano claims, because the sequence x1, x2, x3, … is infinite and contained within the closed interval [a, b], there must be at least one point, say c, within the interval where the xi “pile up”, in the sense that, for any positive number ω, infinitely many of the xi lie within the interval c ± ω.

In modern terminology, points such as c are called accumulation, limit, or cluster points of the sequence x1, x2, x3, …. If we recall the partial sums of the Zeno series with which we began our discussion, we have an example, in that 1 is a limit point of the sequence [image: image]

Why must the xn pile up in this way? If we divide the interval [a, b] in half, then one of the two halves must contain infinitely many values of the sequence x1, x2, x3, …. For if both halves contained only finitely many terms, then the whole interval would contain only finitely many as well, contrary to hypothesis. But if one of the halves contains infinitely many of the xi, then one of its halves will also have to contain infinitely many, following the same reasoning. In this way, we home in step by step on a point such as c, which can be shown to be as described with a little careful work.1

Now the function f(x) will have some value for x = c, but it is clear that, whatever that value is, the values of f(x + ω) cannot get closer and closer to it as ω gets closer to zero. For suppose that f(c) = C and that C is less than N in absolute value (there will always be some N for which this is the case). Because the xi pile up near x = c, there will always be an xn in the interval (c − d, c + d) with n > N + 1, no matter how small we take d. But by the definition of the sequence x1, x2, x3, …, we have |f(xn)| > n, whence |f(xn)| > N + 1. Thus, no matter how small d is, there will always be values of ω less than d for which the difference |f(c + ω) − f(c)| is greater than 1. That is, f(x) is not continuous at c, and hence not continuous on the interval [a, b].

It is worth noting that a function that is continuous on an open interval (i.e., one that does not include the endpoints) need not be bounded there. Consider, for example, the function [image: image] on the interval (0, 1). This function is unbounded on the interval, and so, as above, we can find x1, x2, x3, … with |f(xn)| > n for n = 1, 2, 3, …. But the only limit point of the xn will be 0, which lies outside the interval, and so the proof cannot be continued as above. In this way, we can see not only that, but why the condition of a closed interval is necessary.

More than this, we can, working backwards from Bolzano’s proof, state an even more general theorem. Note that the reason why the proof cannot be applied to a continuous function on an open interval is that there may not be an accumulation point of the xn in the interval. Turning this around, we can see that the reasoning of the theorem will apply in every case where a function is continuous on a set of real numbers all of whose infinite subsets have a limit point in the set. Today, such sets are called compact. It is clear that Bolzano’s proof, with only minor modifications, would also show that any function that is continuous on a compact set is bounded there.

Both the concept of a compact set and that of an accumulation point would later turn out to be quite important not only in analysis but also in general topology. It may seem surprising that these and other quite complex concepts of abstract mathematics would turn up in proofs of obvious theorems.1 Bolzano, for his part, would not have been surprised. Indeed, in his first publication, he had pointed to this very possibility as one of the benefits of foundational research:

It might have seemed superfluous when Thales (or whoever else it was who discovered the first geometrical proof) gave himself a good deal of trouble to demonstrate that the base angles of an isosceles triangle are equal, when this is obvious to the most common human understanding; but he did not doubt in the slightest that it was so, but rather only wanted to know why the understanding made this necessary claim. And behold! in drawing out the elements of a hidden inference and becoming distinctly conscious of them, he also obtained the key to new truths which are no longer obvious to the common understanding.1

(c) Paradoxes of the Infinite

Paradoxes of the Infinite, published posthumously in 1851, not only influenced the two creators of set theory, Georg Cantor and Richard Dedekind, but is also Bolzano’s most read scientific book.2 It is his scientific legacy, containing summaries of important parts of his thoughts on mathematics, physics, and ontology, with special emphasis on questions involving the concept of the infinite.

The first sections present the fundamental concepts of his mathematical system, some of which we have already encountered: those of collections, multitudes, units, pluralities, sums, magnitudes, sequences, and numbers [Inbegriffe, Mengen, Einheiten, Vielheiten, Summen, Größen, Reihen, Zahlen]. After these preliminaries, he begins his discussion of the infinite: “I shall call a plurality which is greater than every finite one, i.e., a plurality which has the property that every finite multitude represents only a part of it, an infinite plurality.”3 The key proposition of §10 asserts that the concept of the infinite can, strictly speaking, only be applied to pluralities, and hence we only call an object infinite if we can discern an attribute in it that may be looked upon as somehow involving an infinite plurality. God, for example, is said to be infinite because He is thought to have attributes of this sort, e.g., knowledge of an infinite plurality of truths.4

There are, he claims, both infinitely great and infinitely small pluralities (as always, relative to the specification of a unit). The collection of all natural numbers, for example, is infinitely great when the unit is taken to be an individual number, while a single point is infinitely small in comparison to the collection of points in a continuous extension.1 In addition to adducing such examples, he attempts to prove the objectuality of the concept [infinite], as we saw above, by arguing that there are infinitely many truths in themselves.2 Dedekind took inspiration from this argument in formulating his own similar proof that there exist infinite systems.3

Bolzano’s definition and the accompanying remarks rule out the Hegelian notion of “absolute” or qualitative infinity, and at the same time distinguish the actual infinite from the notion of potential infinity used by mathematicians such as Cauchy, according to which an infinitely great quantity is simply a variable quantity that becomes larger than every given quantity, and an infinitely small quantity a variable quantity that becomes smaller than every given quantity. Concerning the latter, Bolzano claims that mathematics knows no variation in the proper sense of the word, and that what mathematicians such as Cauchy call a variable quantity is in fact a concept representing infinitely many quantities distinguishable by their magnitude.4

Other inappropriate definitions are also subjected to criticism, e.g., that of Spinoza, for whom “only that is infinite which is capable of no further increase.” Not so, Bolzano replies: a ray is infinite in one direction, for example, and yet can be infinitely extended in the other.5 In the same section, he also rejects an influential definition stating that “the infinite is what has no end,” where “end” is sometimes taken to be equivalent to “limit”. Against this, he offers several counterexamples: simple, closed curves such as circles and ellipses also have no limit, and yet are finite; a single point has no limit, yet is anything but infinite; finally, the space between two parallel lines in a plane is bounded by those lines, and yet infinite.

Against the objection that no multitude can be infinite because we could never complete the task of aggregating all the objects that are supposed to constitute it, Bolzano replies that we can easily form concepts of infinite collections, e.g., the collection of all points contained in the circumference of a given circle, and this in no way requires us to assemble the elements of the collection one by one, no more than thinking of the collection of inhabitants of New York requires us to assemble them all in one place for a roll call. Moreover, against idealists and constructivists, he maintains that the existence of a collection is in no way dependent upon our mental activity. Two particles of matter, for example, exert forces on each other, and thus stand in relations, and hence constitute a collection, regardless of what anyone thinks or does not think.1 We can and do think of such collections, but they are not dependent upon our thought (except, of course, in those rare cases in which our thoughts are parts of the collections). On the contrary: it is because there are collections that we are able to think of them.2

Later, Bolzano asks whether infinite multitudes can differ in size. He decides in the affirmative based on the observation that one infinite multitude may be a subcollection of another.3 For example, he claims that the collection of points contained in a ray will be strictly smaller than the collection of points in the line that contains it. Evidently, he was strongly attached to the principle that the whole is greater than the part (already found in Euclid—Elements, Common Notion 5). Though this principle works well with finite multitudes, however, Bolzano’s further reflections indicate that it faces significant difficulties when applied to the infinite. In §20, he notes a “very noteworthy peculiarity” in the relation that can obtain between certain infinite collections, namely, that their elements can be placed into a one-to-one correspondence, even though one of the collections is a mere part of the other.4

By way of proof, he gives two examples, one purely analytical, the other geometrical, which is just the translation of the first one into geometrical language. They reveal another astonishing property of point-continua, namely, that the points in a given interval can be put into one-to-one correspondence with the points in a proper subinterval. The function [image: image], for example, maps the interval [0, 12] onto the interval [0, 5]. Since the values of this function are always different for different values of x, the mapping is one-to-one. Thus, for each number in the interval [0, 12] there is a corresponding number in the interval [0, 5] and vice versa. They can thus be matched up like the fingers on your left and right hands. The two intervals, one of which is a proper part of the other, thus seem to contain just as many points.

This is the point from which Cantor’s theory of transfinite cardinal numbers takes off: namely, by defining two multitudes (finite or infinite) to be equinumerous if and only if there exists a bijection (a one-to-one onto map) between them. For finite multitudes, the bijection criterion clearly satisfied Bolzano.1 But he immediately noticed that in the infinite case such a definition would contradict the previous claim that the whole is greater than the part. Faced with this conflict, he rejects the Cantorian principle in order to save the Euclidean one: the existence of a one-to-one onto map does not, he claims, suffice to show that the multitudes have the same number of elements. We must also, he thinks, pay heed to the “determining grounds” of the multitudes.2 In terms of the one-to-one correspondence [image: image] between the real numbers contained in the intervals [0, 12] and [0, 5], for example, pairs of corresponding points in the latter are closer together than those in the former. There are therefore, he claims, more numbers between the latter pair than between the former, explaining why this is also the case for the entire interval.3

With the benefit of hindsight, it looks like, having made the initial mistake of rejecting Cantor’s principle, Bolzano simply advances from one blunder to another. We recognize, for example, that the argument from §23 that we just sketched begs the very question at issue, and that, viewed from the perspective of Cantor’s theory, the intricate calculations of later sections collapse either into nonsense or trivialities.

Paolo Mancosu has challenged this interpretation, rightly observing that Cantor’s theory of transfinite numbers was not “inevitable”, in the sense that it is quite possible to produce mathematically respectable theories of the sizes of infinite sets that are non-Cantorian, in particular in that they save the whole-part principle.4 Accordingly, Bolzano need not be interpreted as mistaken or irrational in taking the path he did.

We agree, but only up to a point, for even if Cantor’s way of attacking the problem is not the only possible one, it is both a fruitful and a natural way of looking at things, and one that was well within Bolzano’s power of comprehension. We recall, too, that Bolzano was not a thinker to be satisfied with investigating a single interesting concept if others were in the vicinity—think, for example, of the many varieties of consequence he identified in his logic. Moreover, it seems to us that Bolzano’s decision was, if not outright inconsistent, at the very least in considerable tension with his stated principles. For, to begin with, pluralities are sums, hence multitudes, and these, as we saw above, retain their identity under every rearrangement of their parts. The fact that, considered as elements of a structured collection, the real numbers contained in the interval [0, 12] are separated by determinate distances is utterly irrelevant to the identity of the multitude containing exactly the same elements. The mapping [image: image] seems, on the face of things, to show us a possible rearrangement of those elements. If it is the same multitude before and after the rearrangement, however, there is no basis to say that there is a difference in size (for where there is only one collection, there can be only one size).

Bolzano could object at this point that it is simply not possible to rearrange the collection of real numbers between 0 and 12 so as to transform them into the collection of real numbers between 0 and 5—mapping 1 to [image: image], for instance, is not the same thing as changing the former into the latter. Similarly, the points contained in a given line segment can be put into one-to-one correspondence with those contained in a larger segment of which the former is a part, but this does not mean that the points can be moved. Objects in space can move, he would remind us, but not space itself.

Even granting this, however, Bolzano himself, in offering an explanation of how density can vary in a plenum, provides the materials for a strong argument against his own position.1 A collection of atoms, he tells us, can certainly occupy all the points in a line segment [image: image]. Unlike the points, however, the substances can move. And, according to the arguments presented above, the very same collection of substances can also occupy every point of any line segment [image: image] which contains [image: image] as a part. When the substances occupy the points of [image: image], it would seem eminently reasonable to suppose that they are just as numerous as that collection of points (even disregarding the weaknesses of the argument of §23, for example, it would not apply in this case). So too when they occupy the points contained in [image: image]. If we now suppose, which again seems eminently reasonable, that the rearrangement of the substances does not alter the identity of the multitude containing them, and that we ascribe numbers to multitudes (pluralities), the number of substances is the same in the two cases precisely because the multitude is. We then have:

Number of substances = Number of points contained in [image: image]; and

Number of substances = Number of points contained in [image: image].

Whence, applying another of Euclid’s Common Notions (No. 1: Things which are equal to the same thing are equal to each other), we have:

Number of points contained in [image: image] = Number of points contained in [image: image].

Maintaining the whole–part principle would thus appear to force Bolzano to reject another fundamental proposition of the theory of quantities, which seems a steep price to pay.

The discussion in Paradoxes was not Bolzano’s last word, however. According to Příhonský, the editor, Bolzano began work on the book in 1847, then stopped for a while before resuming in the summer of 1848. In a letter to Robert Zimmermann of 9 March 1848, he corrects a passage of the Theory of Science, in which he had claimed that in the sequence of concepts n, n2, n4, n8, n16, which respectively represent the multitudes of natural numbers, their squares, fourth powers, eighth powers, sixteenth powers, etc., not only is each “subordinated to its predecessor” but also “that the width of any of these concepts is infinitely larger than the width of the concept immediately following it.”1 In other words, the multitude of natural numbers is infinitely larger than that of the squares, which in turn is infinitely larger than that of the fourth powers, etc.

In the letter to Zimmermann, Bolzano reverses his position, declaring that the multitudes of all these powers have the same number of members:

This is not only not clearly stated, but, as I just now begin to see, completely false. If one designates the concept of an arbitrary whole number by n (or, better put, if the symbol n represents each arbitrary whole number), then it is already decided which (infinite) multitude of objects the symbol represents. The multitude does not change in the slightest if one demands (by appending an exponent like n2, n4, n8, n16, …) that each of these numbers be raised to the second, the fourth, …power. The multitude of objects which n represents is still the same as before, although the objects themselves, which n2 represents, are not the same ones that n represents. The false result came about from the unjustified inference from a finite set of numbers (i.e. those ≤ N) to all.1

Although this change of opinion was not reflected in the final text of Paradoxes, it once again brings Bolzano to the threshold of Cantor’s theory of cardinal numbers: all these infinite multitudes are numerically equivalent, equipotent, even though each is a proper subcollection of its predecessor.2

Let us return to Paradoxes. Petr Vopěnka, the creator of alternative set theory, dedicated a whole book to Bolzano’s work: A Marvellous Flower of the Czech Baroque.3 For Vopěnka, who did not know about the letter to Zimmermann, far more important than Bolzano’s misadventures in defining the equivalence of infinite multitudes are his intentions and his program.

From the point of view of the later development of mathematics, when the actual infinite became something that went without saying, Bolzano’s explanation of how this or that form of the phenomenon of the infinite is produced is far more important. For him, these different forms are produced by different structures of the corresponding basic multitudes or, as we would say today, in the relational structures of the corresponding communities of objects. From a given community of objects we abstract its relational structure, which means that we replace properties of its members and their relations (what remains is their pure presence) by sets of objects that have such properties, relations by sets of ordered pairs, triples, etc., of objects that enter into the corresponding relations. We are not obliged to obtain these relational structures from “natural” communities. We can also artificially create them […] and thus immediately find ourselves in the mathematics of the twentieth century. […] Bolzano’s instructions thus became the program of the set theory of the twentieth century, one whose place among other recognized programs is quite exceptional insofar it lacks precisely what is characteristic of such programs. For no one followed it publicly, and no one appealed to it. Mathematicians did not even know Bolzano’s words and, in spite of this, they obediently accomplished what those words commanded. Thus it is not exactly a program in the true meaning of the word, but rather a prophecy which was fulfilled, because it was founded on a clear and far-sighted vision of things to come.1

Nevertheless, for Vopěnka there is a mystery in Bolzano. “Why did he not raise a series of suggestive and even obvious questions concerning the reciprocal mappings of sets that would have come to the mind of much less able mathematicians?” It is difficult to understand why he did not notice that the investigation of the reciprocal mapping of subsets onto sets is “the most natural path leading to the mastery of infinite numbers. Instead, he tried to construct infinite numbers as the sums of infinite series of real numbers.”2 He ends his book by evoking his interpretation of the famous §20 of Paradoxes as a general collapse, according to which any two infinite sets can be reciprocally mapped one onto the other. That would mean that all infinite sets are equipotent (equinumerous), i.e., there is only one infinity and that there is no sense of asking about its different orders.

We look back with a certain melancholy on Paradoxes: the great door leading to infinity was closed just after having been open for one moment. It is also sad to think of the other treasures in Bolzano’s manuscripts that might have been included but were not. But reading that book some thirty years later may have helped Cantor to avoid some traps and to find his way, and Dedekind to present his proof of the existence of infinite systems.


3. Conclusion

In mathematics, Bolzano was always an amateur. Though he did some graduate work in the subject, for most of his life mathematics was something he was only able to pursue in his spare time. He never enjoyed the discipline of lecturing and training students, or the benefits of professional exchanges with other mathematicians. And it shows: despite his considerable talents in certain directions, his work is thoroughly larded with mistakes. Nor can the volume or scope of his production be compared with that of contemporaries such as Gauss or Cauchy. Nonetheless, his best accomplishments in the field—of which there are a considerable number—are at a level matched only by the greats. How, we might well wonder, could this very busy man, lacking the natural gifts of a Gauss or a Newton, nevertheless turn out to be such a creative, far-seeing mathematician?

Two reasons come to mind. First, the time was ripe for foundational research, especially in mathematical analysis, and Bolzano happened to one of the first to explore the field in any depth. He thus reaped the benefits that flow to those who get there first (wherever that happens to be). Second, and more importantly, however, was Bolzano’s greatness as a philosopher. It is one thing to be among the first to look into an important area of study, but another altogether to know what questions to ask, and especially how to go about answering them. Precisely because of his sustained reflection on the mathematical method, on the nature of concepts, definitions, axioms, and proofs, Bolzano knew, far better than most, what it was that he was looking for. He was working on solutions many decades before others even dimly sensed the existence of the problems.

Interestingly, if Russell is to be believed, Bolzano’s work in mathematics may also have been the vehicle of his most significant influence on the history of philosophy. In his History of Western Philosophy, Russell had said this about the new analytical philosophy:

The origin of this philosophy is the achievements of mathematicians who set to work to purge their subject of fallacies and slipshod reasoning. The great mathematicians of the seventeenth century were optimistic and anxious for quick results; consequently they left the foundations of analytical geometry and the infinitesimal calculus insecure. Leibniz believed in actual infinitesimals, but although this belief suited his metaphysics it had no sound basis in mathematics. Weierstrass, soon after the middle of the nineteenth century, showed how to establish the calculus without infinitesimals, and thus at last made it logically secure. Next came Georg Cantor, who developed the theory of continuity and infinite number. “Continuity” had been, until he defined it, a vague word, convenient for philosophers like Hegel, who wished to introduce metaphysical muddles into mathematics. Cantor gave a precise significance to this word, and showed that continuity, as he defined it, was the concept needed by mathematicians and physicists. By this means a great deal of mysticism, such as that of Bergson, was rendered antiquated. Cantor also overcame the long-standing logical puzzles about infinite number…. The next man of importance was Frege…. From Frege’s work it followed that arithmetic, and pure mathematics generally, is nothing but a prolongation of deductive logic. This disproved Kant’s theory that arithmetical propositions are ‘synthetic’ and involve a reference to time.1

These remarks could easily leave one with the impression that analytic philosophy had no deep roots in philosophical tradition; that, instead, it emerged when methods and principles used more or less tacitly in mathematics were, after long use, finally articulated and brought to the attention of the philosophical public. A most misleading impression this would be. For right at the beginning of the reconstruction of the calculus which Russell attributed to Weierstrass we find Bolzano setting out with great clarity the methodology guiding these developments in mathematics—a methodology which, far from being rootless, was developed in close conjunction with Bolzano’s usual critical survey of the relevant philosophical and mathematical literature. But not merely that: for Bolzano also put this methodology to work with considerable skill and precision, developing many of the central elements of the new mathematical analysis while Weierstrass was still in short pants. Far from an unwitting carrier of modern philosophical analysis, Bolzano’s mathematical research was just one of several quite conscious applications of it in his thought.

The two first (unwitting) analytic philosophers Russell mentions, Weierstrass and Cantor, were certainly aware of Bolzano’s mathematics: the 1817 Purely analytic proof, which despite its brevity contains many crucial elements of the rigorous foundations of analysis, was carefully studied by Weierstrass and his circle.2Paradoxes of the Infinite found an equally select audience, which included Dedekind, Cantor, Peirce and, later on, Russell himself. Questions of influence are notoriously vexed, especially in mathematics, where similar ideas are often arrived at independently. But we can still say with some confidence that Bolzano had an important impact on the history of mathematical analysis and thus, at second remove, on philosophy as well. In any case, we will have succeeded in this chapter if we have convinced our readers that Bolzano’s accomplishments in mathematics were at the same time among his most important contributions to philosophy.
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Chapter 10

Aesthetics, the Science of Beauty


1. Introduction

After the death of Anna Hoffmann, having abandoned hope of finishing the Größenlehre, Bolzano began work on another major project, on aesthetics. This decision may seem surprising in light of some remarks in a late essay, in which he strongly disagrees with the recent tendency to regard aesthetics as an essential part of the “philosophical system.”1 To deny aesthetics this place, however, is to deny neither its importance nor the appropriateness of treating it philosophically.2 Indeed, a survey of his exhortations indicates that he had long thought about aesthetical questions. He always insisted, for example, on the importance of the arts, especially of literature, for our cognitive development and education.3 In 1810, in a sermon on the “essential equality of all humans” (one of the slogans of the French Revolution), he urged all future government officials to study the Greek and Latin classics in order to cultivate their feelings as well as to learn how various measures affect the well-being of peoples.4 In a beautiful exhortation on the fourth Sunday after Easter in 1810, after reading a long passage from the Psalms praising the splendour of the creation, he speaks of the beauty of nature, “God’s magnificent temple.” He regrets that some people lack a sense for natural beauty, since it is a special source of pleasure, one that makes our lives more beautiful and also ennobles our hearts.1 The entire sermon is a plea to observe natural beauty, and includes instructions on how to develop an appreciation of it.

In another Exhortation of 1818, “On the Benefits of an Appropriate Development of the Sense for the Beautiful and Sublime,”2 Bolzano comes close to equating beauty with moral goodness. He insists on the importance of cultivating our sense for the beautiful and the sublime because: (1) it adds joys that are beyond the realm of the senses, (2) it contributes to the consolidation of morals and virtue, because most of our moral actions are also beautiful, and (3) it promotes the development of our cognitive faculties. In this context, he offers a definition of the beautiful that is strongly reminiscent of Kant:

We call something beautiful when we are in a position to recognize in it a certain purposiveness [Zweckmässigkeit] without having to distinctly represent the ground it rests on. We call something sublime when we are in a position to recognize that great forces were required to produce it, without distinctly seeing the reason why we think this. As a consequence, each judgement of the beauty of an object is in fact a judgement of its purposiveness.3

Judgments of taste are not grounded in clear and distinct knowledge of the grounds of our pleasure, he says, but rather in what is somewhat misleadingly called feeling: the result of cognitive processes of which we remain unaware, these judgments arise quickly and without great effort yet nevertheless arrive at truth. Moreover, since we get better at making them through practice, encounters with beautiful objects strengthen the mind in addition to giving us pleasure. In his later works on aesthetics, Bolzano would develop these ideas in detail.

A little over a year later, he reminded his public how the growing child develops a sense for regularity, beauty, sublimity and perfection:

What pleasure he discovers in the contemplation of the beautiful, not only in sensible things, but also in thoughts and ideas; what joy he feels when looking at drawings and paintings, how gladly he listens to songs and music, what delight he receives from every beautiful fiction that imagination produces, provided only that it is not beyond his power of comprehension!1

Although references to particular artworks are rare in Bolzano’s aesthetical writings, he certainly had ample opportunity to develop an appreciation of the fine arts, having spent the major part of his life in one of the most beautiful cities in the world. After the Thirty Years War, the gothic city of Prague had been remodelled by Baroque architects, who harmonized the styles of different epochs into a unique conflation of volumes and colours, forming a network of secret transits and correspondences. After the transfer of the Imperial Court to Vienna, it was pervaded by the nostalgic atmosphere of a provincial residential city and preserved against the chaotic growth of the Austrian capital. The medieval Jewish ghetto Josefov, between the Old City square and the Charles Bridge, was still intact—around 1900, nearly everything there except for the synagogues was demolished and replaced by elegant modern buildings. A century earlier, during Bolzano’s youth, this harmonious city reached the apogee of its beauty. Coming out of his house from Celetná Street to the Old City square, Bolzano was surrounded by imposing palaces and majestic churches. He was at home in both, having influential friends among the nobility and giving private lessons to their children. He could admire and study their artworks, walk in their gardens, discuss art. And the churches of Prague, with their splendid decoration, were naturally familiar to him. It also was a city of the performing arts, Mozart’s music being especially well received there.2

Opportunities for engagement with the arts may have been abundant, but there were important limitations. Despite his evident abilities as a writer and orator, Bolzano seems to have had little natural talent for music and the visual arts. As a child, encouraged by his parents, he took drawing and painting lessons, but made little progress on account of his poor eyesight (he would later write to Fesl that he understood next to nothing about painting3 ). Violin lessons were equally fruitless.4 Finally, Bolzano’s strict moralism certainly limited his exposure to and appreciation of certain arts and artworks—we have already seen, for instance, the harsh condemnation of actors and the theatre in his book On the Best State.1

Of all the arts, he seems to have appreciated literature most, and was especially drawn to poetry. In 1849, Robert Zimmermann wrote a moving personal recollection about Bolzano’s relation to poetry.2 In his youth, he tells us, Bolzano composed two Latin poems, one of them to the glory of the mythical Czech ruler Libuše, Poetae patriae illacrumanti Libussa venit obviam, eumque de futuris consolatur.3 In his later years, he composed Latin and German epigrams and in 1837 a German poem celebrating Schiller for a Schiller-Album (never published). He also wrote two religious poems and several prayers in verse for Anna Hoffmann. Up to the age of 16, he wanted to become a poet. Reading Haller’s Alpen or Schiller’s poems brought him to tears. He loved Homer and Tasso, and the poets of his youth: Gellert, and Klopstock with his Odes. Shakespeare was for him “the greatest poet of all time.” Lessing, too, was one of his favourite authors, appreciated for the clarity of his style. Many of his works begin with epigraphs from the verses of great poets: Homer, Lucretius, Goethe.

His attitude towards Goethe was ambiguous.4 He appreciated Iphigenie auf Tauris, but judged Wilhelm Meister most harshly, because “the author lacks the concepts of man’s destiny and values, of God and immortality. Morally obscure, the book contains several dangerous passages, especially for the young.”5 Between Goethe, whom he recognized as one of the greatest poets, and Schiller, he preferred the latter, “der Liebling seines Herzens,” for the ethical component of his poetry,6 and learned many of his poems by heart. Bolzano was especially fond of fables for their didactic content—poetry was for him also a means to an end—and would later commission two German collections of them as well as a Czech translation. In his middle years, his professional duties and interests in logic, mathematics, and science limited his exposure to contemporary literature. He pushed away romantic poetry with its enthusiasms and immersed himself in other kinds of literature: the works of Aristotle, Leibniz, and Kant, as well as Gauss, Lagrange, and Cauchy.


2. Works on Aesthetics

True to his habits, Bolzano developed large-scale, systematic plans for his inquiries. Perhaps made wiser through his experience with the Größenlehre project, however, he chose not to work on another massive treatise, but rather on a series of essays on aesthetics. The first of these was a paper on the concept of the beautiful, the first part of which was read by Exner at the Bohemian Royal Society in early 1842 (Bolzano wasn’t able to attend).1 A second essay, on the sublime, was read at the Royal Society on 12 January 1843.2 Finally, an essay on the concept of aesthetics and the fine arts was read at a series of meetings beginning in 1843 and ending only in 1847.3

Papers preserved in the Památnik náradního písemnictví (Memorial of National Literature), which is located in the Strahov Monastery, indicate that Bolzano planned to write a number of other articles to follow the essay on Beauty, namely:



2. Kinds of Beauty, “which treats beauty pure and mixed, simple and complex, lower and higher, easy and difficult [to appreciate?], sensible and symbolic, natural and artificial, bright (salient) and quiet (discreet); moreover, Bolzano speaks about the splendid (where the beauty comes from many parts, each of them having its own sensible beauty), about the ideal in the beauty of thought and finally about the concept of the highest beauty.”

3. Diverse Concepts belonging to Aesthetics that it has in Common with Other Sciences (unfinished). Here, “Bolzano deals with conceptual dichotomies such as rare and ordinary, new and familiar, big and small, strong and weak, free and forced, light and cumbersome, noble and banal, etc. He also discusses the concepts of decency, custom, manners, fashion, well-behavedness and gracefulness.”

4. The Concepts of Aesthetics and of Individual Arts and Artworks (the subjects of the third paper read at the Royal Society): This essay “is in fact a theory of art. The extant drafts show that he intended to systematically treat poetry (rhyme, metre, figures and tropes, allegory, symbolism, kinds of poetry, lyrical, epic, dramatic, tragedy, ode, elegy, epigram, fable, etc.). Further notes indicate that he also intended to deal with the visual arts and music in greater detail.”

5. Particular Opinions of the Author on Individual Theses of Aesthetics. This manuscript “contains only indications of some particular problems that should be covered in this section (e.g., the definition of manner, humour, etc.).”1



Several of the planned essays were completed, and in the end two were published: “On the Concept of the Beautiful” in 1843, and “On the Classification of the Fine Arts” (an abridged version of no. 4), posthumously, in 1849.2 Drafts of essays no. 2 and 3 have survived, and will be published in the collected works.3 The paper on the sublime appears to have been lost.


3. On Laughter

Bolzano’s notebooks also contain several small passages concerning aesthetics. To begin, we choose one at the frontier between psychology and aesthetics with the title “On the ridiculous.”4 For Bolzano, “everything that puts us in a condition in which a pleasant sensation rapidly alternates with an unpleasant one provokes laughter. An idea that accomplishes this is ridiculous.” This definition seems natural to Bolzano, because: (1) such a rapid alternation of ideas can produce “a shaking and trembling of certain parts of our body (the diaphragm)” and (2) “it encompasses both the physically and the mentally ridiculous: tickling involves an alternation of pleasant and unpleasant sensations and thus provokes physical laughter.” It also explains, he claims, why animals do not laugh, “for one may assume that the rapid alternation of pleasant and unpleasant feelings is never brought about by a physical object, but rather only by ideas.” He thinks, namely, that physical impressions cannot succeed each other rapidly enough to induce a laugh. The case of tickling does not constitute a counterexample to this claim, for, he claims, in addition to the physical stimulation, there is an essential cognitive component, something which is confirmed by the observation that children laugh only after being tickled several times, having learned something through experience.1

It also explains why, he says, “people who are praised readily begin to laugh, for here the agreeable impression is supplanted by the idea that it is unbecoming to dwell on it.” We are even more strongly moved to laugh, he continues, the more the circumstances make laughter inappropriate. This is also the reason why “we generally consider laughter to be immoral or at least something that does not sit easily with the dignity of man.”2

What may we retain from these remarks? The concept of one idea repressing another, reintroduced by Freud as the principal concept of psycho-analysis, gives a hint into Bolzano’s conception of inner psychical life as a dynamic field of conflicts between ideas, especially as a fight of immediate ideas with those induced by reflection or by ethical postulates—recall Bolzano’s own analysis of his choice of profession. Freud’s concepts of ego and super-ego are also on the horizon, which is not surprising when we bear in mind that a good part of a priest’s activities consists in receiving intimate confessions.

Bergman notes that Bolzano’s sketch of a theory of laughter has striking similarities with those of Theodor Lessing (1908) and Ewald Hecker (1873), who finds “the essence of the ridiculous” in “an accelerated contest of emotions, i.e., a rapid alternation between pleasure and displeasure.” We also notice that one finds in Bolzano two of the three fundamental observations of Henri Bergson in his well-known work Le rire (1900): (1) laughter is a specifically human phenomenon, and (2) it is also a social phenomenon—we laugh with other people—and has a social function.


4. The Concept of Aesthetics

At the beginning of the essay on the classification of the fine arts, Bolzano notes that a number of his contemporaries had called Aesthetics the Theory, or Science, of Beauty.1 Taken strictly, Bolzano could not agree with this definition. Aesthetics, he remarks, is not simply a collection of truths that immediately concern beauty, as it also appropriately treats of the sublime, the ridiculous, the humorous, the romantic, the touching, the sentimental, the history of art, the authenticity of certain works, biographies of artists, and so on. Even the definition of the concept of beauty would not belong in such a narrowly defined Science of Beauty, since this definition does not concern beauty itself but rather the concept of this attribute. Bolzano was able to make peace with this definition taken in a looser sense, however, just as he had earlier come to accept the widespread definition of Mathematics as the Science of Quantities. Accordingly, he characterizes Aesthetics as “a scientifically ordered collection of all the truths worth knowing that either immediately concern beauty or else stand in such a connection with these that the former cannot be properly appreciated [eingesehen] and most fruitfully applied without the latter, and conversely.”2

The idea of beauty being the “first and most important concept” of aesthetics, it is understandable that Bolzano makes finding an adequate definition of it his first order of business. The next task is to develop the theory of the fine arts, which is to include not only a classification of the arts, but also instruction on “how to produce artworks of the most varied kinds in the most perfect way possible.”3 Though principally aimed at artists, such instruction is also valuable to others, since they can learn from it how better to appreciate beauty in the arts as well as in nature. Moreover, it includes instruction in a more general art, that of Kalobiotic, the art of living beautifully, the idea of which was introduced by Wilhelm Bronn and spread in Bohemia in the review Ost und West, published in Prague by Rudolf Glaser.4


5. The Concept of the Beautiful


Robert Zimmermann, Bolzano’s favourite student, judged On the Concept of the Beautiful to be one of Bolzano’s most important works; we also find it among his most challenging. It has many of the characteristics of his early mathematical essays: like them, it pursues a precise goal (to furnish an adequate definition of the concept of beauty, and to show its adequacy), but also takes the time to present a critical literature review along with detailed remarks on relevant general points of method. We thus have a discussion of conceptual analysis in general terms along with an example worked out in great detail and, finally, a thorough comparison of Bolzano’s findings with those of other philosophers.

Bolzano’s manner of proceeding and the style of his essay are also noteworthy. As Carole Maigné remarks in her introduction to Bolzano’s Écrits esthétiques, his writing “advances prudently, slowly, dialogically, in a style filled with circumvolutions like a thought unfolded slowly and carefully. The level of objective meaning of truths is combined with a description of our progression towards the concept and the difficulties along the way: we are in a way confronted with a treatise on the method of constructing this kind of concept.”1

(a) Conceptual Analysis

As Bolzano is addressing a public that could not be expected to know much if anything of his logical theories, he reviews some important concepts and theses from the Theory of Science, beginning with the distinction between ideas and propositions in themselves on the one hand and their thought or subjective counterparts on the other. He knows quite well that when we think we often change and transform our ideas, or pass from a judgment to its opposite and sometimes back again. Similarly, it frequently occurs that we associate different ideas with a given word at different stages of our life, something that might quite naturally be described as altering our concept of some particular object or attribute even though, strictly speaking, such alterations usually result in our forming concepts that apply to different entities. But while such changes are common and indeed necessary on the subjective side, nothing of the sort is to be met with in the realm of propositions and ideas in themselves. To speak of the transformation or variation of concepts in themselves can only be a manner of speaking about a multiplicity of related concepts. In the strict sense, he maintains, it is a mistake to speak, as the Hegelians appear to, of a movement or dialectical evolution of concepts or propositions in themselves; this is legitimate only in the case of their subjective correlates.

Bolzano insists that his goal is to analyze a concept in itself, the concept of the beautiful. As we saw above, however, he fully admitted that we have no direct access to concepts or propositions in themselves, and can only learn about them by working with their subjective counterparts and linguistic expressions.1 Things are further complicated by the fact that different people associate different concepts with the word ‘beauty’, and we ourselves have almost certainly done so at different points in our lives. Even among scholars who have written on aesthetics, as his literature review so clearly reveals, there is anything but unanimity concerning this notion.

A further concession should be noted here. In some cases, there may be two interchangeable, i.e., coextensive, concepts, each of which might be offered as a perfectly acceptable definition for a given word—Bolzano gives the example of ‘parallelogram’, which might be defined equally well as either a quadrilateral whose opposite sides are parallel or as a quadrilateral whose opposite sides are equal in length. He appears to allow that the choice in such cases is often arbitrary, at least up to a point. What he does not accept, however, is that both could be used in a single work as definitions of one and the same concept. Rather, one must choose one of them as the definition and then, taking the word in that sense, prove that the other concept is equivalent to it.2 In this connection, Bolzano expresses his disagreement with philosophers who offer multiple definitions of the concept of beauty, whether, like Kant, they claim these to be mutually equivalent or, far worse in his eyes, go so far as to claim the opposite as a virtue.

He is nonetheless confident that he can undertake such an analysis, based on the assumption that beauty is a genuine and widespread attribute which people naturally encounter and indeed seek from the moment they have raised themselves above the level of mere survival.3 Just as naturally, he thinks, every person who has reached a certain level of cultivation will have made decent progress towards forming an adequate subjective concept of beauty. Furthermore, these will be, if not perfectly equal in the sense of having one and the same concept in itself as their common matter, at least sufficiently similar to justify an expectation of arriving at a definition that all or almost all reasonable people can regard as satisfactory, even if this does not perfectly coincide with anyone’s previously formed subjective concept.1

In this connection, it is worth noting the normative language in the following passage:

As our present business is to define the concept of the beautiful, not the subjective and admittedly changeable one we may have connected with this word at the different periods of our life, i.e., as children, youths, etc., but rather the unique and unchanging one that is and should be designated by this word in treatises of Aesthetics, we in fact are here engaged in the determination of a concept in the objective sense, albeit one which must also be present in our mind as a phenomenon, i.e., as a subjective concept, if we are to be in a position to judge concerning it.2

By his reckoning, then, things would appear to stand with the concept of beauty much as they do with the concept of God:

[T]here is only one single concept in itself that the word God designates in philosophy, though there are infinitely many, not always equal but rather more or less different, more or less distinctly thought, in part even incorrect concepts and ideas that individual people connect with this word.3

To count as successful, a proposed analysis will have to pass a number of tests. The definition will have to be extensionally adequate. It must not be circular, incorporating the analysandum as one of its parts. Nor should it contain any redundant elements. Finally, a proposed analysis must pass the test of repeated, careful introspection. For, even supposing that a proposed definition has passed all the tests so far,

it has still not been shown that the concept formed according to our instructions is actually the same as the given one, for it might merely be an interchangeable concept. In order to remove this final doubt, we have no other means to convince ourselves apart from attending to our own consciousness when we put the question to it in the appropriate way; to convince our readers, we can only ask that they do the same. The right way to consult our consciousness on such matters, however, is none other than to strive to direct our attention to our inner self as far as possible in order to become aware of what occurs within us when we think this concept, whether in fact we represent nothing other than what the definition before us says. The more often we look inside ourselves in this way, and the more definitely our consciousness testifies that we think precisely that when thinking the concept, the greater the probability with which we may assume that we have found the correct definition.1

These instructions are difficult to square with some of his other remarks—for if it is conceded that the concept defined may well not coincide exactly with anyone’s subjective concept, introspection is unlikely to confirm the correctness of the definition. Clearly, some finesse in the application of his principles is required. But this is not all and he continues:

But looking into our inner self in this way is an activity that not everyone enjoys, and we can generally only become truly skillful at it if we have practiced from our youth, and never permitted ourselves deliberately to conceal anything that occurs within us. Those who have no practice in this kind of attentiveness to oneself, or don’t even have the good will to engage in it, will respond to whatever we say, and indeed in a certain respect truthfully, by saying that they find nothing in their consciousness like what is indicated by our definition.2

He immediately adds a remark noting his regret that our definitions of concepts depend ultimately on such introspective findings. Concepts in themselves may well be entirely independent of us; which of them we think and choose to designate with words, however, understandably involves the subjective activity of many people, and all the messiness that accompanies it.

Having said this, he ends his discussion with another major concession. His goal is not, after all, to analyze the contents of his own thoughts as revealed by introspection, of those of others as revealed though their utterances, but instead to use the information gleaned from such an analysis, along with other systematic considerations, to arrive at a concept worthy of forming a cornerstone of aesthetics and of being designated by the word ‘beauty’ in scholarly treatises.

[I]n most cases when we put forward a concept in a scientific context, it matters little whether the definition we propose for it actually presents in all its parts the concept we have hitherto connected with the word chosen to designate it, provided only that it is an appropriate [zweckmässig] concept, one that merits consideration at the place where we present it, and also to serve as the basis of the theses we are to present concerning its object.1

At the same time, he clearly expects that the extension of this concept will be close to that which common usage attaches to the word, and that at least some of its constituents will indeed be found among the ideas that he and others associate with this word. These seem to us to be reasonable assumptions in light of others he makes concerning the relative uniformity of human cognition and our natural tendency to notice and attempt to form an adequate concept of beauty.

(b) The Beautiful

Bolzano’s analysis begins with some negative determinations: the beautiful is not the same thing as the (morally) good, the pleasant, or the charming (reizend, giving rise to desire)—he does not even bother to rule out the traditional equation of the beautiful and the true. This is clear, he maintains, from the fact that the concepts involved are not even coextensive. Some non-moral beings are beautiful, which shows that an object can be beautiful without being good; many things, e.g., the taste of an apple, are pleasant without being beautiful; and, finally, many things arouse desire which are anything but beautiful.2

At the same time, Bolzano notes that every beautiful object can give rise to pleasure, and that our recognition of this power can also lead us to form desires, e.g., to look at a painting or hear a piece of music. The ability to give pleasure thus appears to be a universal characteristic of beautiful objects. He is not so definitive about the second attribute, however, saying that “all or at any rate most beautiful objects may be declared charming in a certain measure, i.e., we can claim of them that they arouse a certain desire in us.”3

Having found one universal characteristic of the beautiful, the ability to give pleasure, Bolzano progressively adds further conditions to arrive at his definition. His procedure thus conforms to the traditional canon of the reciprocity of the content and extension of concepts: the greater the content, the smaller the extension. He knew full well that this canon was valid only subject to certain conditions,1 but his procedure respects them, as each of his additions is in fact a restriction.

To begin with, he notes that the beautiful is, under suitable conditions, a source of pleasure that results from mere contemplation.2 This restriction does not suffice to define the beautiful, however, because all manner of objects that promise some benefit to us can do the same without being beautiful (Bolzano’s counterexample is a usefully shaped though unbeautiful rock discovered by Robinson Crusoe;3 the pleasure he feels in seeing it is indeed experienced in anticipation of using it, but it nonetheless arises from mere contemplation).4 Further restrictions are thus required.

Rather than addressing his counterexample directly, however, he takes a different tack, saying that we will do well to look for suitable restrictions by considering either the nature of our contemplation or the sort of pleasure involved in our appreciation of beauty. He begins with the former, claiming that when we appreciate beauty, our contemplation involves the formation of sequences of thoughts that occur so fluidly and rapidly that we normally do not become distinctly aware of them:

[T]he sequence of thoughts which pass through our soul when we contemplate the beautiful must be formed with such facility and hurry past so quickly that we usually do not arrive at a distinct awareness of them. For if the opposite were the case, if we intuited the ideas, judgments, and inferences that the contemplation of a beautiful object gives rise to in us, and said to ourselves that we had them, indeed even if this only happened for part of our thoughts, namely, those that generally occur when we contemplate any beautiful object, would we not then all be in a position to indicate without much reflection what we think whenever we find an object beautiful?1

He accordingly refines his definition, stating that a beautiful object is one that “can give us pleasure through a contemplation that we carry out with such facility and rapidity that we need not become distinctly conscious of the thoughts occurring in it.”2

Later, he distinguishes the kind of pleasure characteristic of beauty from the sort one receives from intense intellectual effort, e.g., from following a mathematical demonstration or engaging in genuine philosophical speculation.3 During the latter sort of activity, “we attempt to set out all of our thoughts as distinctly as possible, and to advance from one concept, proposition and inference to another with clear awareness.”4 When, by contrast, we appreciate the beauty of an object, we are not concerned with making our thoughts distinct, but rather are perfectly content with obscure ideas, i.e., we think without forming intuitions of our individual thoughts and without forming the thought that we have them.5 Our success in anticipating further features of the beautiful object “provides a noteworthy example of the human ability to make correct inferences from obscure ideas.”6

Bolzano hastens to point out that the explicit articulation of the thoughts contained in our contemplation in no way destroys the beauty of an object. It is beautiful not because we must contemplate it fluidly and rapidly, but rather because we can.7 For example, a musician, when practising, can take great care to become distinctly aware of the features of a piece which, when experienced in performance, are apprehended by listeners and indeed even by the performer with the fluency and speed that give rise to the pleasure characteristic of beauty. A deliberate and meticulous contemplation of the same object may indeed give rise to other pleasures, but not to this one.

Bolzano has thus found another universal characteristic of beautiful objects. All the same, his concept remains too wide, the Robinson Crusoe counterexample still serving to prove the point.1

The next refinement involves the public character of ascriptions of beauty. When someone calls an object beautiful, he claims, he does not intend to announce a relation that the object bears merely to himself, but rather something far more general. He refers to Kant with approval: “Our judgment concerning beauty lays a certain claim to universality,” noting that the existence of aesthetics as a science depends essentially upon this.2 (This restriction excludes Robinson Crusoe’s rock: the pleasure he feels in contemplating it depends essentially on his particular circumstances, and someone who already has all the tools he needs, for example, would not be similarly pleased.)

He insists upon the word certain, however, noting that the kind of universality Kant speaks of needs to be determined with care. To begin with, he denies that other animals have the ability to appreciate beauty (here, he might have done well to consider birds, who at least appear to be accomplished artists, architects and decorators of their nests, dancers, musicians whose songs charm not only other birds but also humans, etc.). He also notes that the appreciation of beauty in many cases requires exercise and a special kind of education, both of which are lacking in many people, e.g., children and uncultivated adults. Finally, in a move that contemporary readers may well find startling, he cites Schiller stating in a poem (Der Künstler) that art belongs to humans alone,3 and hence not to higher beings (vorgezogene Geister). Bolzano accepts this claim at face value, and takes it to mean not that such higher beings (presumably, angels and the like) lack the ability to perceive the features that make an object beautiful but rather that they do not derive pleasure from such contemplation.4 Taking pleasure in beauty, accordingly, would seem to belong only to a middle state, to beings whose cognitive powers are developed to a certain point, but capable of further growth.

Bolzano then returns to the nature of our contemplation. When we consider a beautiful object, he claims, we ask ourselves: what kind of thing is this? Asking this question amounts to “searching for an idea or rule that permits us to deduce the features and attributes of the object.”1 This idea cannot be a mere intuition, he maintains, since animals and infants have these yet cannot experience beauty. In fact, he claims, all of our cognitive powers must cooperate: not just our ability to form intuitions but also our memory, imagination, understanding, judgment, and even reason. We begin by forming intuitions of the object,2 which are immediately subsumed under concepts, which is to say that we become aware that the object before us has certain attributes. We do not remain passive, however, but instead use our imagination to form ideas of other attributes, so that we may arrive at an idea which allows us to anticipate other, hitherto unobserved, features of the object. Together, understanding and judgment make a judicious selection among the possibilities offered by our imagination. And all of this takes place with such speed and facility that we normally remain unaware of the operations, to the point where we may even take the results to be produced immediately.3

We thus have two further characteristics of beautiful objects: only once our cognitive powers have been developed by exercise to a certain point can we recognize beauty, and this recognition results from an almost instantaneous and unconscious apprehension of the nature of the beautiful object. But these additions still result in a concept that is too wide. Here, he offers the counterexample of a faithful portrait of an historically noteworthy person who happens not to be beautiful in any way:

[F]or if the original has nothing beautiful in itself, we will not be able to recognize anything beautiful in the portrait insofar as it is faithful.4

All the same, as he argues in some detail, our contemplation of such a portrait may well have all the characteristics enumerated so far: merely contemplating can give us pleasure, it may be neither too easy nor too difficult to form the thoughts, so that our contemplation can be fluid and rapid, and, finally, the historical noteworthiness of the person depicted makes it reasonable to assume that this experience will be available to most if not all cultivated individuals. The second counterexample is clearly closely related to the first. Extrinsic factors are once again essential to our taking pleasure in contemplating the object, which, in and of itself, is not beautiful. The difference is that in this case these factors are widely or even universally shared among cultivated people.

Finding his concept still too wide, Bolzano once again does not deal directly with his counterexample. Instead, he returns to the nature of the pleasure we derive from beauty, in particular, the source or ground of this pleasure. Once again, we find ourselves in the conceptual universe of classical metaphysics. Unlike the absolutely perfect and infinite God, he claims, finite beings are endowed with forces or powers (Kräfte) that are always capable of increase. These beings experience any growth of their powers as pleasure, while any diminution is felt as pain. Moreover, the mere recognition that we have a certain power is an increase in our powers, and thus pleasant.

The more noble and important a power is, the more pleasure we feel when it grows, even when we are not conscious of it. And every exercise of our powers that is neither too easy, nor so arduous or prolonged as to result in the weakening or impairment of these or other powers gives us pleasure. Thus in particular any reflection that is not overly arduous brings joy, especially if it engages all of our cognitive powers and the outcome shows that we have judged correctly. Our pleasure is all the greater when we need not become aware of the individual thoughts contained in this reflection, when we proceed with such ease and rapidity that afterwards we are unable to indicate how we did it and yet find that we have produced a correct result.1

Finally, higher but still finite beings, with their more developed cognitive powers, have less room for improvement, and thus fewer occasions to experience the pleasure that derives from their growth.

Bolzano now applies these claims concerning the source of pleasure in finite beings in general to the case of beauty. Our innermost feelings contradict the thought that we find objects beautiful in view of some benefit they might provide us. In addition, there are thousands of objects that we find beautiful, e.g., rainbows, tigers, many plants, which nonetheless promise us no advantage whatsoever. If the ground of our pleasure does not lie in the beautiful object, it must, he thinks, lie in what we ourselves do when we contemplate it, “in the exercise that this provides for our cognitive powers.” Namely, we engage in the sort of fluent cognition that promotes the increase of our cognitive powers, and experience this growth as pleasure. All of our faculties are active when we form concepts of the beautiful object, recognizing certain attributes, then conjecturing and selecting others, and using them to anticipate further ones. All of these operations, which exercise and strengthen our cognitive powers, lead to a unique sort of pleasure.1 Although the ground of this pleasure is not the object but rather our contemplation itself, we naturally take the object to be the source, since without it we would not have engaged in that contemplation.

It is here, perhaps, that the second counterexample (the portrait) is supposed to be ruled out—surprisingly, Bolzano does not speak of it again. For, considered in and of itself, this portrait would not give rise to the appropriate kind of contemplation, and we would accordingly feel no inclination to consider it to be the source of our pleasure. (Could we, however, correctly ascribe beauty to a collection containing the portrait along with the relevant items of historical and other knowledge? Bolzano does not say.)

Bolzano now believes he has all the characteristics he requires, namely:



• The mere contemplation of a beautiful object can give pleasure (§3).

• “The contemplation through which a beautiful object pleases us must proceed with such facility and rapidity that we need not become distinctly aware of the thoughts occurring in it” (§5).

• Our judgments of beauty lay claim to a certain universality, namely, they are valid for all humans whose cognitive powers and taste have been suitably developed through exercise (§6).

• All of our faculties must cooperate for us to appreciate beauty: the ability to form intuitions, memory, imagination, understanding, judgment, and reason (§7).

• The ground of our pleasure lies not in what we recognize in the beautiful object, but rather in the activity of contemplation itself (§10).



Accordingly, he gives the following definition:

The beautiful must be an object, the contemplation of which can give pleasure to any human with appropriately developed cognitive powers, for the reason that, after the apprehension of some of its attributes, it is neither too easy, nor occasions the effort of distinct thought, to form a concept of it which permits one to guess the attributes one apprehends through further contemplation, thereby permitting at least an obscure intuition of the proficiency of one’s cognitive powers.1

The expression ‘obscure intuition’ strikes us as an unfortunate choice, given the technical sense in which he most often takes the word ‘intuition’. Strictly speaking, an obscure intuition would be an intuition that we form without forming a secondary intuition representing it.2 We see no reason, however, to suppose that our awareness of our cognitive competence would have to be of this special kind. It would have been better, it seems to us, to speak more generally of an at least obscure awareness of the proficiency of our cognitive powers, leaving open the question of the logical form this awareness takes.

To confirm the adequacy of his definition, Bolzano asks us to attentively consider several examples, and to observe what occurs within ourselves as we appreciate their beauty. The first is not a work of art in the customary sense, but rather a geometrical object: a logarithmic spiral, or spira mirabilis, which has a number of remarkable properties, among them self-similarity (every figure similar to the spiral is also congruent to it), whence the dictum, eadem mutata resurgo, altered, I emerge the same.3 It is approximated in nature, in the form of certain galaxies, in flowers, the shells of certain molluscs, the trajectory of a falcon pursuing its prey, as well as in architecture and other artworks.

One need only contemplate it for a few moments to find it beautiful, he writes. During this time, we ask ourselves: what sort of object is this? Under which concepts does it stand? We notice immediately that one arm approaches a certain point arbitrarily closely, while the other gets progressively farther from it. We are dimly aware that an adequate concept would require recognition of the law governing the course of the curve, and we hit upon the thought that this could be one of uniformity, i.e., the increase or decrease in distance corresponding to a given rotation of the radius is, if not always the same, at least in a uniform proportion. A glance confirms this conjecture: as the angle of the radius increases in arithmetical progression, the distance from the centre increases in geometrical progression, e.g., doubling with each quarter turn. All of these thoughts, he continues, can occur without our distinct awareness, all the while giving us pleasure.

[image: image]

Two further examples are discussed: a fable and a riddle. In each case, Bolzano describes how, after apprehending some features of the objects, we are able to form a concept that permits us to anticipate others. In all three examples, he clearly considers the appreciation of beauty to be similar to solving a mathematical problem, yet without the strenuous reflection and distinct thought often required by the latter. Understanding why a poet chose these expressions, or evoked those images, accurately grasping why they are fitting without being aware of how we do so, we have the pleasure of hitting upon a solution, and we accordingly call the work beautiful.

Bolzano examines his definition in §§14–15, asking whether it is too narrow or too wide, whether it contains any redundancy and, finally, whether it passes the test of introspection. He finds no redundancy, but concedes that some may think that his concept has a wider extension than common usage attaches to ‘beauty’ (he himself does not). Even if this were the case, he argues, it need not be considered a defect given the importance of the sort of objects it singles out. He stresses in particular the importance of surrounding young people with objects that are beautiful in his sense, to develop their cognitive powers as well as to provide a conduit for important truths.1 Finally, we have a further concession. Though he maintains that his definition is in fact extensionally adequate, he allows that introspection may not reveal to others precisely that concept. Nonetheless, he does claim that the constituents indicated by his definition are not entirely foreign to the common concept of beauty, since “so many sharp-witted thinkers who have attempted to define the beautiful have actually indicated these parts, as shall be shown in the sequel.”1

Having set out his definition, Bolzano seeks further confirmation of its correctness by deriving several consequences from it.2 To begin with, it is now comprehensible why it is so difficult to indicate the reason why we find an object beautiful, to the point where some have taken such judgments to be immediate, irreducible to rules and concepts, or ineffable. Such remarks stem from the fact that we are usually not distinctly aware of the sequence of thoughts stimulated by a beautiful object. They are not inexpressible, rather, they are (usually) merely unexpressed.

The definition, he claims, also explains why only two of the senses, sight and hearing, are generally recognized as conduits for beauty. This is because only these senses provide sufficiently rich material for the sort of cognitive processing required (the sense of touch is allowed to furnish the required complexity in some circumstances, but he thinks that the processing would normally be too slow and laboured for beauty). The culinary arts are excluded, as they were by Diderot, who found culinary taste to be unintelligible (scientific progress since the eighteenth century has, however, conferred a certain intelligibility on taste, so that we can recognize genuine art here even according to Bolzano’s definition).

The definition also makes clear why it is that unfamiliar works of art generally produce a greater impression on us than the familiar ones. For a work that is overly familiar will not usually stimulate the sort of cognitive activity that gives rise to the pleasure of beauty. This remark is, however, qualified by noting that complex works of art can present many aspects to us, so that the required freshness emerges at different levels, with the result that we can appreciate the same artwork repeatedly.

This seems a good place to point out that when Bolzano speaks of beautiful objects, this should not be construed to refer only to complete works of art. An entire piece of music can be beautiful, but so too can its parts: a movement, a melody, a harmony, even a single note. Similar remarks apply to beautiful objects that are not artworks, e.g., in nature.

Moreover, we can see why the appreciation of art depends in many cases upon one’s education and culture, not merely for literary works (which may require mastery of a certain vocabulary, foreign languages, etc.), but quite generally. For only someone who can readily take in the elements of of work of art will be in a position to appreciate their interrelations fluently. From these and other remarks, it becomes clear that for Bolzano an artwork is not the object of disinterested, cold, scientific contemplation, but rather demands our active participation, a subjective response to the thoughts and emotions it provokes.

This is not all. Bolzano maintains that it also follows from his definition that only two sorts of sensible objects stimulate pleasure in beauty that is pure, i.e., unmixed with other sensations; namely, drawings (spatial relations) and sequences of tones of differing duration (temporal relations). These are apprehended through the two “higher” senses (again, he might also have thought here of sculpture, which can also be apprehended through touch). This affirmation expresses the autonomy of art. Other objects offer pleasures beyond that of beauty, which might be grounded in their sensible qualities, or in their purpose, utility or moral worth. A song, for example, may have mixed beauty, the pure beauty of the composition combined with the sensory pleasure we experience in hearing a fine voice. Similarly with paintings or poems, where other ideas stimulated by the subject may give rise to other feelings, pleasant or unpleasant, in addition to the pleasure of beauty.

At this point, we are introduced to a related concept, that of the ugly (garstig, also hässlich).

An object is ugly which causes us annoyance in that every concept that we form after apprehending some of its attributes, in the hope that the object will conform to it, betrays us, in that we hit upon something that contradicts it; all of this occurring at least insofar as we do not have recourse to distinct thought.1

Ugliness provokes disgust, repulsion. We encounter it, Bolzano says, in a poem where the rhyme scheme is violated or in a building where symmetry is broken. As with beauty, there are mixed forms of ugliness. And beautiful works may well essentially contain ugly parts, in which case these parts may be called relatively beautiful.

Bolzano’s examples merit further discussion. We think that they serve to illustrate his concept in cases where the violations are evidently the result of a lack of skill, where the author or architect visibly aimed at following a rule but failed to do so, and this in a clumsy way that has no redeeming features. But not all departures from rhyme schemes or symmetry are of this sort, and some are indeed beautiful. We shall see presently that Bolzano made room for these.

Next, some possible objections are considered. The definition presupposes, for example, that only complex objects can be beautiful, but why can’t a single colour or tone be beautiful?1 In reply, Bolzano sets aside the option of declaring these objects merely sensibly pleasant rather than beautiful, and remarks that they are in fact anything but simple: they have a large number of parts and features that stand in manifold interrelations, embodying sufficient complexity to be found beautiful by the right sort of contemplation.2

As noted by Herbert Read, Plato had already formulated a theory of abstract art in the Philebus (51b):3

Socrates: True pleasures are those which are given by beauty of colour and form, and most of those which arise from smells; those of sound, again, and in general those of which the want is painless and unconscious, and of which the fruition is palpable to sense and pleasant and unalloyed with pain.

Protarchus: Once more, Socrates, I must ask what you mean.

Socrates: My meaning is certainly not obvious, and I will endeavour to be plainer. I do not mean by beauty of form such beauty as that of animals or pictures, which the many would suppose to be my meaning; but, says the argument, understand me to mean straight lines and circles, and the plane or solid figures which are formed out of them by turning-lathes and rulers and measurers of angles; for these I affirm to be not only relatively beautiful, like other things, but they are eternally and absolutely beautiful, and they have peculiar pleasures, quite unlike the pleasures of scratching. And there are colours which are of the same character, and have similar pleasures; now do you understand my meaning?

Protarchus: I am trying to understand, Socrates, and I hope that you will try to make your meaning clearer.

Socrates: When sounds are smooth and clear, and have a single pure tone, then I mean to say that they are not relatively but absolutely beautiful, and have natural pleasures associated with them.1

Cézanne, too, wanted to “treat nature by the cylinder, the sphere, the cone,” as the cubists did a bit later. Such thoughts run counter to Aristotle’s dictum that art imitates nature (Physics, 194a21) and to mimetic theories generally. Similarly, speaking about painting and music, Bolzano conceives works consisting of elementary units: a simple line, a simple coloured surface, a simple tone. Bolzano might well have enjoyed Piet Mondrian’s works along with his declaration: “I wish to approach truth as closely as is possible, and therefore I abstract everything until I arrive at the fundamental quality of objects.” One also thinks of works like Malevich’s White on White, František Kupka’s Peinture abstraite (1930), or the seventh étude from Elliott Carter’s Eight Etudes and a Fantasy for Woodwind Quartet, which contains only one note. The limit case would be a non-work like John Cage’s [image: image].

Other objection: the definition requires that our appreciation of beauty involve fluent cognitive operations, but in many cases prolonged effort is required before we can enjoy a work.2 Bolzano agrees, but replies that this is preliminary to the appreciation of beauty: we must work to put ourselves in a position to enjoy some works, but the enjoyment comes of fluent thought. Again, we see the crucial role of education and the cultivation of taste in the appreciation of beauty: just as accomplished athletic performance requires training and exercise, so too with cognitive performance, including the contemplation of beautiful objects. And here too we can see why objects that are considered beautiful by some may be deemed ugly by others who have not yet acquired the culture required to appreciate them.

Other objections concern the requirement that beautiful objects conform to certain rules. Here, Bolzano’s responses serve to clarify the nature of these rules and of this conformity. They cannot, to begin with, be too simple and rigid, for, in that case, we would find it too easy to hit upon them. Our cognitive faculties, being barely engaged, would not be given the sort of exercise that brings pleasure. The violation of certain rules is perfectly compatible with following others—here, we are reminded of the description of neoclassical music as “Haydn with wrong notes (but you have to pick the right ones).” There is a distant anticipation here, perhaps, of the “principle of defamiliarization” of the Russian formalists, notably Victor Shklovskij, which consists in the deliberate breaking of rules. Nor, he remarks, is the definition in conflict with the claim that artworks result from the free activity of artists. For the way an object was produced, even though it does partly determine whether it should be considered a work of art, has nothing to do with the question of its beauty. Finally, the regularity of an object in no way rules out surprises—for example, in writing a novel or a play, one can also follow a rule according to which the audience is continually left in uncertainty concerning various matters.

A final objection: how can it be that a concept as widespread as that of beauty is composed of so many parts, so artfully combined, as presented in his definition?1

The shortcomings of previous definitions and the lack of agreement among them, he maintains, show that the analysis of concepts is not an easy matter. It is the same with most of our ordinary concepts which (to borrow from the title of one of his geometrical essays) “we know and do not know.” Even the most primitive peoples can tell the difference between the beautiful and the ugly, and children learn this distinction from a tender age. But this does not entail that they can accurately say how they do this.

Bolzano’s explanation is of considerable importance for his logic and epistemology in general; nowhere else in his writings do we find these issues presented as clearly and distinctly and in such detail. How is it, in general, that we come to form concepts that are, while common, also highly complex, without being aware of their parts? That we do so, he claims, cannot be seriously disputed: concepts such as those of a horse, a cat, a dog, a bird, a fish, a tree, fruit, flowers, etc., are the common property of mankind, but easily picked up by every child.

It is no mystery how this occurs. As soon as several objects that have common attributes have drawn our attention and become important to us, we seek a concept that will represent them exclusively, composing it of the ideas of those common attributes, if not in some simpler way. We do this gradually, in that now this, now that constituent (of an attribute we have perceived in objects of this sort) is added to our concept, or perhaps (if we find that the attribute is not completely general) removed from it—all of this occurring without our distinct awareness, i.e., without us saying it to ourselves, or even being able to do so.2

Every human being, he continues, once he has raised himself above the level of raw animality, will develop a concept of beauty. For it lies within our nature that, once our basic needs have been met, our minds are constantly active, seeking to find adequate concepts for all the objects we encounter. If we succeed in finding such a concept for a given object, and are capable, “after perceiving some of its attributes, of anticipating, without the effort of distinct thought, others which by no means follow from these, it is understandable that we feel a special pleasure.” We also encounter objects that repel us, and the difference between the two kinds leads us to form concepts of the beautiful and ugly:

The formation of these concepts thus lies in the nature of the human mind, and it should not astonish us when we find them everywhere that humans exist, developed with more or less distinctness.1

(c) Other Definitions

Bolzano ends his essay with a literature review that is both thorough and wide-ranging, referring to dozens of authors (over seventy, by our reckoning) and constituting more than half of the essay. It is interesting for several reasons, among them: it acquaints us with Bolzano’s sources and also his goal—recall that his paper aimed to provide a definition for the concept of beauty as it is (or should be) used in treatises of aesthetics; it also contains detailed remarks on the Critique of Judgment, completing Bolzano’s criticism of Kant’s system; and it marshals further evidence in support of his polemical claim that German philosophy had lost its way after Kant.

He begins with an examination of the thinkers most congenial to his own point of view, those of the Leibniz–Wolff school.2 Baumgarten, to begin with, had defined beauty as “Sensibly cognized perfection.” Though Bolzano deems this definition incorrect, he nonetheless thinks that Baumgarten was pointed in the right direction. For, he explains, Baumgarten had taken sensory cognition to be simply ordinary cognition which is confused or indistinct, and by ‘perfection’ he meant a kind of unity in variety (die Übereinstimmung des Mannigfaltigen zu einer Einheit, the agreement of the diverse in a unity). He could thus be taken to mean that the apprehension of beauty involves indistinct cognition of an ordered, or rule-governed, complex, which by Bolzano’s lights is correct as far as it goes, though still too broad.

In addition, he notes that others of that school had remarked that beautiful objects stimulate a free and easy play of our mental powers, which, though Bolzano does not think the word ‘play’ to be the right choice, again agrees at least in part with his own findings.

Some critical remarks focus on the vagueness of the words ‘unity’ and ‘variety’ in the above definition of perfection. Since any given object, even the simplest, has infinitely many attributes, one can truly say that it embodies unity (it is one thing) in variety (the attributes inhering in it).1 The same could be said of any given collection, e.g., a heap of stones, since it too is one thing in which many are united. Accordingly, every object would have to be called beautiful, contrary to accepted usage.

A different route is explored in §30, where Bolzano considers a narrower characterization of perfection as the agreement of the parts and features of a thing with a certain purpose.2 Bolzano forcefully rejects this: the concept of a purpose, he writes, is “entirely foreign” to the concept of beauty. Anticipating a criticism developed later in his discussion of Kant, he claims that we do not apprehend a purpose in every beautiful object.

Other criticisms are aimed at the claim that the appreciation of beauty necessarily involves sensory cognition (an assumption encoded in the name ‘Aesthetics’ for the Science of Beauty). Not so, he replies: there are supersensible beauties and, as we shall see later, entire arts that produce mere thoughts and propositions, the “Arts of Pure Thought”.

The views of Kant also receive extended consideration. True to his system of categories, the Königsberg philosopher offers not one definition of beauty, but four, one for each of the moments of Quality, Quantity, Relation, and Modality:

Beautiful is what pleases without interest (Moment of Quality); beautiful is what pleases universally, though without a concept (Moment of Quantity); beautiful is what appears to us as purposive, without having an idea of its purpose (Moment of Relation); beautiful is what appears as an object of necessary pleasure though without a concept (Moment of Modality).3

Bolzano tries to find some common ground on the first definition, noting that when we find an object beautiful, we do not normally expect any benefit from the object itself other than that of giving rise to a certain, pleasant kind of contemplation. If this is what Kant meant by ‘without interest’, Bolzano could agree, even if it involves doing some violence to common usage (for, as he remarks, “everyone deems objects that are beautiful to be interesting, i.e., worthy of our attention, for this very reason.”1 ). Bolzano is frankly puzzled, moreover, by Kant’s assertion that we are indifferent to the existence of beautiful objects.2 On the contrary, he takes it as obvious that if an object is beautiful, we naturally wish to preserve it, since otherwise no one could experience its beauty.3

Concerning the second definition, we have already noted that Bolzano agrees with Kant as regards the universality of aesthetic judgments under the condition that Kant’s “everyone” is restricted to humans of a certain degree of cultivation. But he cannot agree that the second definition follows from the first: Kant’s proof, which nowhere appeals to this condition, proves too much, and thus proves nothing. Moreover, his assertion that a judgment of taste is formed without concepts is questionable:

If this only said that one need not always become distinctly conscious of the concepts upon which it is based, or even perhaps that one never needs to become conscious of them with complete clarity, there would be no objection; for this has been long recognized and taught. But concepts of which one is not conscious can nonetheless be present, and must be present whenever a judgment is to be formed.4

This, he thinks, is conceded at least implicitly by Kant himself, since he maintains that our pleasure in beauty involves the free play of our faculties, including understanding—but are not concepts the typical product of the latter?5

Bolzano deems Kant’s justification of the third definition to be even more confused that the preceding. A judgment of taste, he takes Kant to argue, cannot be founded on the purpose of the object deemed beautiful. If the grounding purpose were subjective, we should find the pleasure not in the representation of the object, but in its existence, which means that the object would be pleasant, but not beautiful. If the purpose were objective, the judgment would be determined by the concept, which Kant had also denied. Thus the object must have a perceptible form of purposiveness, i.e., we must represent it as ordered according to a certain purpose without being able to indicate what it is.

In reply, Bolzano remarks that the cause of the production of a purposive object cannot consist in a concept, but only in a resolution of a will. Additionally, Kant’s proofs are founded on two false presuppositions, namely, that “the feeling of beauty must be a pleasure in the idea only, and not in the existence of an object, and it may not arise from any concept of that object.” As regards the “form of purposiveness”, Bolzano finds that Kant has broadened the concept of a purpose to such an extent that the concept of a rule could replace it.

For Kant, a tulip is beautiful because our judgment indicates a purposiveness for which we cannot find a purpose, but Bolzano thinks that in such cases our incapacity would instead induce a sentiment of annoyance because we were unable to solve this puzzle. If the purposiveness were only apparent, we would want to destroy the false appearance generated by what Bolzano calls “a kind of perversity within our own understanding.” What we need to apprehend to enjoy beautiful thing are not purposes, but only rules and concepts. Looking at a rose, we notice its rounded form, the ovals formed by its petals, their regular distribution and diminishing shape, etc. Our pleasure comes from fluently working with ideas and concepts of these properties, be they more or less obscure. Kant himself had perhaps felt this when he wrote of a “purposiveness without purpose” which is “nothing other than a subjective purposiveness of ideas that it stimulates in the mind of the one who intuits, a certain purposiveness of the representational state in the subject, which indicates the ease with which the imagination can grasp a given form.”1 But how, Bolzano asks, is this compatible with a later aphorism of Kant, according to which “One of these two must be incorrect: either the judgment of critics who ascribe beauty to the geometrically regular or us, who deem purposiveness without a concept necessary for beauty.” If this purposiveness is only subjective, anybody should have the right to qualify certain regularities as beautiful, even if a forced regularity can diminish beauty. All this is well explained by my concept of the beautiful, says Bolzano.

The key notions of Kant’s fourth definitions are pleasing without a concept, which figures already in his second definition, and being an object of necessary pleasure. Kant calls the necessity in question exemplary, i.e., “the necessity of determining all to make a judgment that is regarded as an example of a universal rule that cannot be indicated.”1 This necessity is subjective and conditioned: we want to induce others to agree with us because we have a common ground with them and are sure that the case was correctly subsumed under the rule of consent. For Kant, this subjective necessity “presupposes a common sense that is represented as objective,” even if our judgment is based on (common or universal) feelings rather than on concepts. We are entitled to it because “all cognition and all judgment, along with the conviction that accompanies it, must be generally communicable; for otherwise they would have no agreement with the object.”2 As a consequence, the “state of mind, i.e., the attunement of all cognitive powers with a cognition as such,” must be communicable. Again, this attunement can be determined only by feeling, not by concepts. The feeling must accordingly be communicable, “there must be a common sense,” which is “an ideal standard” that fixes as a rule that everyone shall find an object pleasant. Though the principle is merely subjective, it is universally subjective, and thus, “being equal to an objective one, can require universal agreement.”3

Bolzano asks what the obscure expression “a general rule that one cannot indicate” is supposed to mean. If it is only an impossibility proper to one or several persons, we cannot speak about universal validity. If it refers to an absolute impossibility for all thinking beings or at least for all humans, it must be proven that it will never be indicated. Further, contrary to Kant’s idea, not all judgments are generally communicable. How, for example, can I force somebody to be convinced that I am feeling a pain at this very moment? Judgments of taste are communicable only under certain conditions related to the interlocutor’s education and attention. From the impossibility of convincing someone about the truth of my judgments of taste, Kant infers their lack of agreement with the object, i.e., their lack of truth, but these assertions are independent. Even if there were just one person or even no one on earth, “the beautiful would remain beautiful, and the ugly ugly.” Furthermore, why exclude concepts from the appreciation of the beautiful, relying only on feeling? “And what indeed is feeling when it is taken, as here by Kant, to mean a cognitive capacity? Here, feeling can only mean: to know something by means of ideas and premises that are obscure, of which we do not become aware. But, through intense concentration and repeated reflection it is entirely possible for us to become conscious of that which lies obscurely in our souls.”1

Bolzano states that, in spite of the defects of Kant’s definitions, they, along with his other innovations, produced a considerable change in the study of the beautiful. Whether this was a wholesome change, he remarks, remains to be seen. But he does venture to say that things did not look good so far, that the definitions of beauty that had appeared since Kant’s book and which were influenced by it suffer in comparison with those given previously: at best they merely repeat previous definitions in new vocabulary; at worst, they are more imprecise and incorrect.

In the review of Kant’s followers and critics, he first mentions Salomon Maimon, who restored the rights of concepts, and Hemsterhuis, for whom “beauty in every art must stimulate the greatest number of ideas in the smallest possible time.”2 For Bolzano, though, Schiller is more important and original. Like Kant, Schiller insisted on the notion of play in our experience of beauty: “man can and should only play with beauty.”3 In his reply, Bolzano develops his own, very narrow-minded, account of play, according to which “play is an activity of our powers which we begin and continue merely in order to dispel the anguish caused by idleness, i.e., the lack of change in our ideas, in other words, boredom.” Perhaps we see here the residue of his strict upbringing: rational people, he writes, rarely or never play, since, always having worthwhile things to do, they never grow bored.4

Bolzano apparently did not know the books Schola Ludus (School by Play, Amsterdam 1630) and Janua linguarum reserata (The Gate of Tongues unlocked, Leszno 1631), by the founder of modern pedagogy, the Czech protestant theologian and philosopher Jan Amos Comenius (Komenský), who was driven into exile after the battle at the White Mountain (1620). Our philosopher might nevertheless have reflected on the role of games in the intellectual and physical development of children (and also of animals), as well as their importance for establishing social relations.

We mention in passing Bolzano’s criticism of Schelling, for whom beauty is “that productivity of the artistic principle which presents the infinite as contained in the finite, so that the opposition between subjective and objective is thereby abolished.”1 Such expressions are for Bolzano too indeterminate: one cannot apply them to a beautiful ellipse or to a beautiful cadenza. Our critic, however, recognizes that something in Schelling’s remarks about the manifestation of spirit remains true when applied to the higher beauties, e.g., that of a beautiful human nature.

We close this review of philosophers between Kant and Hegel with Karl Solger, for Bolzano one of the more independently minded writers on aesthetics. Solger’s ways of speaking already foreshadow the Hegelian jargon. Let us quote just one of them:

…higher cognition can embrace the elements of cognition, the universal and the particular, as one. This higher self-consciousness, in which universal and particular are interfused, is called Idea. And the beautiful is one of the revelations of the Idea. In the beautiful, namely, the Idea reveals itself in existence; thus existence is interfused with the Idea….2

Like Kant, Hegel is given extended consideration, including detailed commentary on long extracts from the Lectures on Aesthetics.3 After the last section (§718) of the Theory of Science, where Bolzano severely criticizes the dialectical method, we can hardly expect a warm reception for Hegel. Even more often than with Kant, he asks what Hegel might have meant by his unusual expressions, rarely finding an answer that satisfies him.

Let us consider a typical example of the source and the commentary. Hegel begins his discussion of the concept of the beautiful with these remarks:

We called the beautiful the Idea of the beautiful. This means that the beautiful itself must be grasped as Idea, in particular as Idea in a determinate form, i.e., as Ideal. Now the Idea as such is nothing but the Concept, the real existence of the Concept, and the unity of the two. […] Yet this unity ought not to be represented, as might be supposed, as a mere neutralization of Concept and Reality, as if both lost their peculiar and specific qualities…. On the contrary, in this unity the Concept is predominant. […] Now, as regards the nature of the Concept as such, it is not in itself an abstract unity at all over against the difference of reality; as Concept it is already the unity of specific differences and therefore a concrete totality.1

Bolzano comments: “the first statement contains an error that we encounter on every page of Hegel’s writings and which is so to speak the πρω~τον ψεũδος of this philosophy, consisting in a confusion of the concept of a thing with the thing itself.” The beautiful is an object (this rose, this painting), but for Hegel it is an Idea, a sort of concept. Yet he also calls it an Ideal, i.e., an object that conforms to its Idea. It makes no sense to say that an Idea “is nothing but the Concept, the real existence of the Concept, and the unity of the two.” Could we say that the idea of humanity is simultaneously all of the following: the concept of humanity, the entire human race, and the unity of the two? Even Schelling judged that we can neither think nor imagine but only say such things.

We shall not further pursue this exercise where Bolzano measures Hegel’s mysterious deliverances according to the canons of strict logic. The gulf separating the two manners of speaking appears unbridgeable: while Bolzano revives the Aristotelian–Leibnizian methods in philosophy which grew from both ordinary and scientific languages and works with distinct, well-defined concepts, Hegel takes us elsewhere, into a language game of his own, in which one is allowed to play with affinities of words and their poetical colours, but in which the communicative and referential functions of ordinary language have been impaired if not entirely suspended.

After several pages of hard and exasperated slogging which bring to mind Carnap’s polemic against Heidegger, he concludes with this harsh assessment:

Let us survey once again what Hegel has said in the most ponderous way in the entire section “On the Concept of the Beautiful”: we find much that is peculiar to him, which we must however reject as false, much that has been taken from others without emendation, and, finally, some correct remarks that are novel only on account of their obscure expression and not their content, which, however, in no case suffices for a precise determination of this concept.2

Some post-Hegelian developments are surveyed in the final sections of the essay. Perhaps the most remarkable are his comments on Johann Georg Dursch, who wrote a work entitled Aesthetics from the Christian Point of View.1 Dursch, he writes, is unmistakably a good man and an estimable thinker, yet it is clear that he has taken on board many of the faults of the new way of philosophizing. Here is a typical passage:

Being is truth or, as Schelling says, the eternal concept, which stands before every thing, and is designed in the infinite understanding. Being is is accordingly the Idea, as other aestheticians call the essence of beauty. Now if by being we understand the eternal Ideas or concepts, it is obvious what meaning the expression ‘being’ has in the definition of the beautiful. One can accordingly only call those forms or appearances beautiful which make sensible an Idea or eternal concept….2

More in sorrow than in anger, Bolzano appears to conclude that it never occurred to Dursch that philosophy should be written in a way that facilitates understanding. He also notes that at least one French author (Lammenais) has adopted the German manner of philosophizing, and ends on this note:

But enough already of these obscure definitions of the beautiful, which meet none of the requirements sound human understanding sets for definitions, and may thus be called paragons of ugliness.3


6. On the Classification of the Fine Arts


We now turn to a brief consideration of Bolzano’s second published essay. After some preliminaries delimiting the field of aesthetics (see above, Section 4), it develops definitions of the concepts of an artist and an artwork, as well as that of a fine (schön, beautiful) art. The first of these is someone who “possesses the ability to produce through free and intentional activity certain objects that stand under the concept of beauty, in such a way that the beautiful attributes of these objects are the result of having proceeded in precisely this way with this aim in view.”4 The objects are called works of fine art. The essential features of the definition are the requirement that a procedure be followed by the artist and that it be followed intentionally. The production of artworks thus always follows certain rules (not necessarily the same ones we apprehend when contemplating them). Even if we are not always conscious of these rules, we can bring them to distinct concepts and it is the task of the theory of an art to discover and present them.

“One cannot teach art,” it may be objected. Bolzano agrees up to a point: without talent, the mere knowledge of rules and instruction are not sufficient to produce a work of art. But instruction can help even the most accomplished artists, and is certainly of great use to beginners. The following points are mentioned: (1) besides the pleasure of beauty, a work of art usually has secondary effects that are sometimes more important than the beauty itself. The artist must recognize and coordinate these different aims. (2) All arts have a technical part which must be learned. (3) A great deal of preliminary work is often required of artists: exercises of various sorts, studies, and mental preparation, which usually involves forming a detailed idea to guide one’s labour. (4) The history of art reveals that even the greatest geniuses require instruction, examples to study, etc., from which they develop their own theories of art. The theory of art, properly executed, can thus serve both as a leading light and a firm foundation for artists as well as judges and critics.1

The value of the theory of art should not be exaggerated, however. Some have gone so far as to claim that it or, more precisely, Kalobiotic (the art of living beautifully) should guide all of our actions. Bolzano disagrees, and notes with approval that Wilhelm Bronn, who wrote extensively on Kalobiotic, also deemed this a mistake. Even though we all too often wrongly neglect opportunities to make the world we live in more beautiful, it is possible to go too far in the other direction. We needn’t, for example, stop to consider the most beautiful way to jump into a river to save a drowning person before acting. Not to mention that being overly fussy about certain matters (our dress, movements, speech, etc.) can cause us to lose all naturalness and in the end make us repugnant.2 The correct place for considerations of beauty is

where we can take the time to produce an object that we can be assured will endure and be communicable to others, and which we may expect many people will sooner or later contemplate with even greater pleasure and benefit, the more beautiful features we have endowed it with.3

Here, we note that Bolzano takes into account the possible misunderstanding of a work in the time of its creation, hoping for a better reception in the future.

(a) The Division of the Arts

Because of the intimate connection between the theory of art and aesthetics, one of the most important tasks of the latter is to provide an overview of all fine arts, those that are actually practised as well as those that are merely possible. He aims to develop a molecular theory of the arts, seeking to identify the simple arts, so that the others can be defined as certain combinations of the former.

The first basis of his classification is thus simplicity vs. complexity. A complex art is easy enough to define in terms of a simple one; but what, he asks, should count as a simple art?

[I] declare an art to be simple only if it prescribes actions that are so intimately connected that they are reasonably carried out by a single person, and instructions concerning them must be imparted in a continuous training, since otherwise it could not be appropriately understood or usefully applied.1

If either of these characteristics is lacking, the art (or its product) is complex. For example, declamation, the art of reciting a speech, is indisputably a self-standing (and simple) art, distinct from the art of composing such a speech, which is itself a complex art, as it can be divided into inventio (which produces the thoughts) and elocutio (which chooses the words to express them).2

Bolzano is perhaps overly confident here concerning our ability to separate thoughts from expressions. In defence of his view, he remarks that a translation of a literary work is generally regarded as the same work as the original—to the point where, in many cases, the work of the translator is scarcely acknowledged.3

There are as many simple arts as there are separate, integral, courses of instruction, and as many complex arts as there are instructions to unite simple arts in suitable wholes. To discover the simple arts, Bolzano will first examine the kinds of objects humans can produce through free and intentional activity, then ask which of these can include artworks, and, finally, which of the activities that produce such artworks should be considered simple.1 The classification of the fine arts thus tracks a classification of artworks.

The criterion of simplicity must, he continues, be supplemented in other respects, the most important concerning the purpose of a work of art. Lest his readers should think, like Krug, that an artist can pursue beauty purely for beauty’s sake, Bolzano argues that every artwork must be animated by some purpose in addition to that of producing beauty (as we saw above, he did not think that this was the case for beautiful objects in general). For the mere resolution to produce a beautiful object is not specific enough to motivate any particular artistic activity and, if it were, all such works would have equal grounds and thus all be the same. Any particularities of individual artworks would accordingly have no rational basis and this, he claims, would lead us to deem them failures. As examples, he mentions some of Horace’s Epistles and Odes, which have no discernible aim and accordingly must, he claims, be judged defective.2 One wonders how this severe assertion can be reconciled with the autonomy of art. Clearly, much depends here on just how broadly the notion of a purpose is to be construed. What purpose, for instance, did Bach need to have in mind when he composed a toccata, apart from that of composing a toccata?

Other bases for classification follow: the materials used in the practice of a particular art (e.g., canvas and paints, marble, bronze, musical instruments), and also “the limitations of human nature along with the diversity of bodily as well as mental powers,” which do much to determine which individuals are suited to carry on which arts.3

Bolzano can now reformulate the first problem of the division of the arts: “What, then, are the simplest productions of free human activity that deserve to be called artworks?”4

(b) Arts of Pure Thought

He begins by asking whether any purely mental productions might qualify as artworks. In a brief but epistemologically very important excursus, he reviews his mental ontology, referring his readers to the pertinent general treatment of these matters in the Theory of Science.5 First, we have ideas (which can be pure concepts, pure intuitions, or mixed ideas) and propositions, which are true or false. Both are commonly called thoughts, including those ideas and propositions which are so obscure that they are often mistakenly called feelings. We also have sensations, which can be divided into pleasant, unpleasant, and mixed, wishes (desires or aversions), “which arise from what we feel as effects from their causes,” and, finally, resolutions, or determinations of the will.

Can any of these mental phenomena be qualified as works of art? Our sensations and wishes, to begin with, are not products of our free intentional activity. They often appear against our will and, even if we do have an indirect influence on them, “this influence is so completely determined and fixed by the pronouncements of the moral law that no leeway remains for the rules of beauty.”1 As for the free decisions of our will, their beauty could consist only in their morality, “in which their reasonableness, wisdom and any other perfections one might want to reckon towards increasing their beauty, are already included.” Accordingly, what remains as candidates for beautiful artworks are our thoughts.

Bolzano begins with ideas. Can the production of an idea be called a work of art? Every extramental work of art, he maintains, presupposes an elaborate idea that guides its production. “And precisely here, in the production of this idea, consists, if not the entire, at least a great and sometimes in fact the greatest part of his art. This idea is, as we know, already a work of art.”2 As a consequence, for each art of an external sense there is a corresponding art of pure thought. A century later, in 1943, the French historian of art Henri Focillon would evoke the same idea: “These forms that live in space and matter, do they not first live within the mind? Or rather do they not truly live uniquely in the mind, their external activity being merely a trace of an internal process?”3 One thinks of Mozart, who, it is said, customarily did much of his composing purely mentally.

Poetry, he continues, might seem to be another art of mere ideas—but poetry consists of propositions, “though of the sort that the poet puts before us not with the intention that we shall look upon them as truths, but rather only with the aim that we shall make room in our minds for the feelings, sensations, wishes and resolutions that they may stimulate even when we completely set aside the question of their truth.”4 Thus, though an art of mere thought, (mental) poetry is an art of propositions, not of mere ideas.

There also are arts of pure thought that produce true propositions:



1. Fine conceptual art, which presents purely conceptual truths like those of philosophy and mathematics so that by their beauty they become works of art;

2. the art of beautiful description;

3. the art of beautiful narration;

4. the art of proving empirical truths; and

5. the art of producing definite sensations, wishes, and resolutions by merely adducing certain truths.1



All of these arts can be combined. A speaker can use purely conceptual as well as empirical truths, he can prove what he says and appeal to the sentiments of the audience. Poetry is especially useful for instruction: through it, dry and difficult truths can become vivid and easy to retain and recall. Even though these productions take us out of the domain of arts of pure thought, ideas of these complex artworks would still lie within that realm.

The arts of pure thought have no external existence; even to represent them distinctly and to communicate them to others, one needs to express them in a language. The artist must thus either choose his words from an already existing vocabulary, or else create a new one and fix its system of meanings. This can happen in different ways.

There are many ways in which one and the same thought can be expressed in the same language, and these are not to be regarded as completely equivalent, since one expression may already have a different effect upon us than another on account of the peculiarities of its sounds, or one may be associated with different ideas through usage, and the like.

Moreover, one has to pay attention when combining words: “words may clash …and disagree with each other,” or, by contrast, have a special charm together. Verbal compositions (structured collections, Wortinbegriffe) may possess their own beauty. But if these are not pronounced or written, they remain mere collections of thoughts with no external existence. Artworks of pure thought, they are “essentially distinct from the thoughts whose expression they are.”2

(c) Arts of the External Senses: the Tonal Arts

Artworks of the external senses are divided into two kinds: the enduring and the temporary. The former do not manifest a noticeable essential change when we observe them, e.g., a statue; we perceive the latter as mere changes which manifest different properties during our perception, e.g., a piece of music.

Bolzano crosses this classification with that of the senses. There is no proper fine art relative to the inferior senses, though he makes a special point of saying that this is not intended to deny the importance of the culinary art, which is supposed to instruct us, not how to create beautiful food, but rather how we can “prepare foods that not only taste good but also promote health, in such a way that the smallest amount of useful materials is consumed.”1

The genuine fine artworks can, he maintains, be found only among those which we perceive by our eyes or ears. Even though sight may appear to be more important and nobler than hearing, Bolzano begins with the latter because of the more immediate connection between thoughts and sounds. The primacy of hearing is also confirmed, he claims, by the fact that singing is older than sculpture or drawing.

With Bolzano, we begin by considering simple tonal arts, arts that are not only without words, but also do not evoke thoughts. Are there enduring artworks of this kind? Bolzano considers a case where a single sound or combination of sounds is played continuously without changing, but expresses doubts about the value of such works—ever mindful of costs and benefits, he writes that the thought would almost automatically occur to us that a better effect might have been obtained with the same energy and materials, leading us to deem the work a failure.2

He divides the tonal arts in two kinds: (1) free, those in which no discernible rules govern the pitch or the duration of the tones. We remark that a number of modern and contemporary musical works are of this sort. (2) constrained: if a rule governs the duration of the tones, we have rhythm, if the pitch, melody, and if both, music. He also adopts the standard distinctions between monophonic and polyphonic compositions, and between vocal and instrumental music. Solfège would be an example of a simple vocal art, while a vocal piece with a text is necessarily the result of a complex art.

Another distinction concerns the difference between the composer and the performer and the question of the degree of freedom afforded to the latter. If a performer is called upon to make many choices in playing a piece that affect the beauty of the result, then performance will qualify as a genuine fine art. This is notably the case for vocal performance.1

Bolzano also distinguishes musical works in terms of their intended effects, though he offers us only a very limited palette of these: musical works may, he writes, aim to produce feelings of the sublime, gentle emotions, or joy. The most important of these aims can be reached with a higher degree of perfection if an appropriate text is chosen; the resulting work of art is the product of two arts: a tonal art and one of pure thought.

The complex tonal arts combining music with thoughts are of two species, depending upon whether the connection between the sounds and thoughts is immediate or mediate. The former kind induce thoughts which can be considered as an artwork of thought, without the mediation of even a single comprehensible word. Understanding such works may require a certain level of education or cultural background. When listening, for example, to the first notes of a funeral march, a funeral procession may come to mind; or we may think of conflict and confusion when the rhythm is suddenly disrupted. These accompanying mental artworks would most often count as poetry, but they might also convey truths from all domains of human activity: religion, history, natural science, etc. Thus the listener cooperates to create a work of art of pure thought. The mediated arts, by contrast, employ words to convey thoughts.2 Familiar examples include songs, opera, oratorio, cantatas, etc.

“All great musical compositions,” he maintains, “contain poetical elements to a greater or lesser degree,”3 and they are present in even the simplest melody created by a great master—Bolzano does not give the names, but everybody knows them: Mozart, Beethoven, or Schubert, among many others.

The second kind of tonal arts, those which combine pure thought with words, demands that beautiful tones be accompanied by beautiful words. This need not take the form of rhymed or even metered verse, and the words need not be sung either. He has in mind not just music but also recitation or declamation and even speech accompanied by music or perhaps only varying in tone and elocution. He calls such productions verbal artworks, tonal speech, or works of oratory.

(d) The Visual Arts

As for the tonal arts, there are two kinds of visual art: the enduring and the temporary. A second, intersecting division follows from our ability to independently distinguish shape and colour. Bolzano accordingly recognizes these three kinds of visual works:

(1) (Chromatic) Those in which “only one or more colours are exhibited in such a way as to engender a feeling of beauty in us, simply on account of the nature of the colours themselves, even when we disregard completely how they limit each other; or, indeed, if our entire field of vision is always filled with a single colour, so that it is the same for our senses as if it were unlimited, and we only attend to the impressions made by their succession.”1 In Bolzano’s times, no such work existed, though, among natural phenomena, some displays of the northern and southern lights approximate the kind of objects he had in mind. Again, one thinks of Malevich, Mondrian, Nicolas de Staël, and others.

(2) (Morphic) Those which contain several colours in our field of vision, but which play only the role of delimiting shapes, “which we contemplate with pleasure.” Even the lines which constitute the boundary between two seen colours have a certain form and give shape to both the included and the excluded parts of space (here, one sees Bolzano the geometer at work). The artist can attract our attention either to the dividing line alone or to one of those parts of space.

(3) (Morpho-Chromatic) The artist can combine both aspects so that we derive pleasure from contemplating both colours and shapes.

While deeming Castel’s colour organ a failure,2 Bolzano still considers a kind of chromatic art possible which would merely present alternating colours, without shapes.3 He leaves the door open for future inventions in the visual arts, the feasibility of which is suggested by the “great similarity in the way that sounds and colours are produced and perceived, judged, and distinguished by us.”4 One proposal: he imagines a series of bell glasses (Stürze) of different colours which offer to our view images like the celestial sphere, their succession giving rise to a kind of “optical music”.

If we consider colour irrelevant, we obtain durable forms and the art itself is morphic. These forms can either be produced as solids or on plane surfaces. (1) The former belong to the plastic artworks (which today also include paintings) which surprisingly include not only reliefs, sculpture, and architecture, but also living men and even letters of the alphabet. The living humans apparently belong to the class of tableaux vivants and the letters may be intended for inscriptions on monuments. Some morphic works are coloured, but in a way that does not increase their artistic value. (2) The latter sort include the graphic arts, i.e., drawings, etchings, and the like. Bolzano explains using the laws of optics how the painter works with colours and linear forms in order to obtain the appearance of solid forms or at least their ideas.

Colours may also be essential to the beauty of a plastic artwork. As usual, they may be either enduring or temporary. Bolzano enumerates all sorts of artworks here. Among the enduring, let us mention those representing humans (sculpture and tableaux vivants), forms of animals and plants, buildings of all sorts, furniture, vases, etc., gardens, beautiful landscapes, etc. (Today, we would add installations to this list, provided that they contain no moving parts.) It is surprising that our author completely neglects the sense of touch, so important for the appreciation of plastic artworks, especially sculpture.

The second kind, works “that change before the eyes of the beholder,” contain depictions of varied emotions in people who remain silent; they include mime, processions, dance without music, hunting, riding, gymnastics, water- and fireworks, etc.

The second species of morpho-chromatic graphic arts is painting, whose products are pictures. The enduring sort includes portraits, representations of animals and plants, of architecture, of landscapes, etc. These works can be executed as watercolours, oil paintings, mosaics, etc.

Bolzano is mindful of the temporary artworks that paved the way for film at the end of the nineteenth century. He mentions “cineoramas, phantasmagorias, anamorphoses, dioramas, the autoramas of Daguerre and Janue, among others. The paintings which are painted not on a plane surface but rather on a broken or pleated one, and which present to the viewer two or three completely different objects depending upon his viewpoint, may also belong here.”1 One also thinks here of the famous picture of Hans Holbein the Younger called The Ambassadors. The last quoted lines show how the Prague philosopher and logician touches on a great many possibilities of the future development of the arts: one of them is cubism. Like his logic, his aesthetics sometimes looks far ahead of his age.

What remains to be explored are different combinations of visual arts with those of pure thought or with tonal arts. These combinations are again either immediate or mediated through language.

(1) The immediate variety is by far the most important. Visual arts illustrate ideas even if the thoughts are not formulated in words and only float obscurely in one’s mind. Some ideas cannot be reduced to concepts and communicated otherwise than through the visual arts. Such are manifestations of inner, spiritual virtues or of abhorrent properties which the artist is able to express by the external appearance of a man. The simplest illustrations are the best, the most effective.

The most important task of the immediate arts is to help to develop and to cultivate our most noble forces in such a way, “that even the most uncultivated man gladly looks upon pictures and sculptures, losing himself for hours in their contemplation, to enter into their meaning, in what they have to say to him,” especially if we offer an explanation of the works.1

(2) In order to be communicated and preserved for the future, propositional artworks of pure thought must be expressed in words, written—calligraphy, the art of beautiful handwriting, belongs here, too—and multiplied by printing (thus encompassing the arts of book design, printing, typesetting, etc.). It is a pity, he remarks, that we do not give enough thought to the qualities of written characters: to the simplicity of the signs, their easy discernibility and pleasant forms, etc.

Combining visual and tonal arts requires more than mere simultaneity. Rather, the arts must must cooperate so that each of them intensifies the action of the other, as in dance.

Finally, all three basic categories of art, mental, tonal, and visual, have been combined since the remotest times and even by the most primitive peoples, e.g., dances with song and instrumental music. In spite of their progress so far (“not without the beneficial influence of Christianity,” he adds), one cannot say that humanity has reached the summit of attainable perfection.2

It is interesting to note, by the way, that Bolzano’s earlier opposition to the very existence of the theatre (see above, Chapter 3, Section 1 (B)) seems to have subsided by this time. Indeed, theatre occupies a fairly important place in his panorama of the arts and he now recognizes that acting requires a very high degree of skill.3

(e) Panorama of the Fine Arts

Below, we reproduce the main divisions of Bolzano’s classification of the fine arts from §40.




  I. Arts of inner sense, or arts of pure thought whose products are mere collections of thoughts

A. Arts of mere ideas = those that produce ideas of works of external sense (a different art of pure thought for each kind of art of external sense)

B. Arts that produce collections of propositions

  i. Whose truth is set aside (poetry)

 ii. Which lay claim to truth





II. Arts of external sense, the works of which have external reality

A. Arts for the ear = tonal arts

B. Tonal arts combined with arts of thought

  i. Without the mediation of words

ii. Mediated by words



C. Arts for the Eye = Visual or Optical Arts

1. Pure colours without form = chromatic arts

2. Pure forms = morphic arts (plastic arts, drawings, reliefs)

3. Forms and colours = morpho-chromatic works



D. Visual Arts combined with arts of thought

1. At rest

a. Without the mediation of words

b. Mediated by words (art of beautiful writing)



2. In Movement: all sorts of works mentioned in (C) containing poetical elements, but without song or music



E. Visual arts combined with tonal arts (processions, dances, etc.)

F. All three kinds of art united (solemn declamations, pictures accompanied by music, dances, ballet, theatrical performances)








7. The Reception of Bolzano’s Aesthetics

In her introduction to the aesthetical writings, Carole Maigné places Bolzano within the tradition of nineteenth-century Austrian philosophy, which combined elements drawn from Bolzano and Herbart in often surprising ways.1 The first philosopher to take account of Bolzano was Robert Zimmermann (1824–98), whom we have already encountered. He mentions Bolzano’s aesthetics in the final chapter of his history of aesthetics (1858),2 replying to objections Bolzano had raised against Herbart. Although the Czech specialists Durdík and Hostinský knew Bolzano’s work and combined its impulses with Herbart’s aesthetics, the first study published in Bohemia, by Emil Utitz and written in German, appeared only in 1908. In spite of his criticisms, Utitz praises the living value of Bolzano’s work, especially his continual striving for clarity and distinctness (surprisingly, he does not mention Bolzano in his short history of Aesthetics from 1933).

The first comprehensive study in Czech, by Karel Svoboda, appeared in 1954 (with German translation).3 Svoboda’s contribution was discussed at a session of the Czechoslovak Academy of Sciences and the course of events yields a glimpse into the practice of science in communist countries. Except for the severe persecution of so-called “enemies” and dissidents, ordinary life in these countries was often governed by the following two principles: (1) the master commands the dog and the dog his tail (Pán poručil psovi a pes ocasovi, with a very funny dative ‘ocasovi’, which rhymes with psovi and suggests that the tail has an (indolent) life of its own); (2) arrange things so that the wolf eats the goat yet the goat remains intact. This second principle was applied to Svoboda’s article: it was condemned on account of its “objectivist character,” but nevertheless recommended for publication because it “presents Bolzano’s views correctly and can serve future researchers” (Mirko Novák). The first principle was in action already in the Austrian Empire during the “Bolzano trial”, with the Emperor’s fiery commands often resulting in damp squibs in Prague.

Other noteworthy publications in the second half of the twentieth century include a new edition, with commentary, of Bolzano’s aesthetical works by Dietfried Gerhardus (1972), a critical edition of Über den Begriff des Schönen for the collected works by Matthias Gatzemeier (1989), and the first study of Bolzano’s aesthetics in English, by Peter McCormick (1981).

Recent years have witnessed more intense interest in Bolzano’s aesthetics, including complete French (2017) and partial English (2015) translations of the published works, and notable critical contributions by Kurt Blaukopf, Matthias Gatzemeier, Christoph Landerer, Paisley Livingston, Helena Lorenzová, Carole Maigné, Otto Neumaier, and Peter Stachel, among others (see the Bibliography for details).


8. Critical Remarks and Conclusion

It seems fair to us to say that the principal aim of Bolzano’s first essay was to provide what Carnap later called an explication of the notion of beauty as used in philosophical aesthetics.1 We think he made quite a good job of this, at least as concerns the aesthetics of philosophers up to Kant, especially those of the Leibniz–Wolff school. (There are fewer points of contact with the views of more recent German-speaking philosophers, but this divergence is thoroughly justified in his critical review of the literature.) For his definition respects a number of the basic insights of those philosophers, namely, that the appreciation of beauty is pleasant and involves the apprehension of order or regularity (perfection, unity in diversity, etc.), that it involves a free and easy exercise, or “play”, of our cognitive faculties, that it is a cognitive process and not merely feeling, and that it involves obscure and confused (or indistinct) cognition. At the same time, he corrects a number of confusions of that school, including the confusion of ideas with their objects, of parts of ideas with the attributes of their objects (a special case of the former), and of sensations with confused or indistinct representations. As with his contributions to epistemology, we may well find the resulting theory deficient in various respects, but we now have a much better understanding of what it is, and can locate and articulate our disagreements more precisely.

On the Concept of the Beautiful is in many ways a model of good philosophical exposition and method: Bolzano’s concern for clarity and precision is evident throughout, his various attempted definitions are tested and revised in light of probing questions and carefully chosen counterexamples, plausible objections are considered, and his work is informed by a thorough literature review. An obvious deficiency, however, is the paucity of data for his investigations. He considers only a handful of examples of the simplest kind: a spiral, a fable, a tulip, etc. In this respect, Hegel is far ahead of Bolzano. His Lectures on Aesthetics, especially the third section on the system of particular arts, is an exceptional encyclopedia of the history of arts from the early beginnings to Mozart, Rossini, the German classics Goethe and Schiller, and the romanticism of the nineteenth century with Novalis and Schlegel. The richness and pertinence of his observations on particular works of art help us to forget the extravagant linguistico-philosophical exercises of the theoretical parts of his lectures.

Bolzano’s definition is open to criticism on a number of fronts. In assigning no essential role to the emotions, it can be accused of being overly intellectual. Bolzano might have replied that when emotions are prominent, we are dealing with cases of mixed beauty, but it is by no means clear that this accords with accepted usage. (Another, perhaps more promising, line of response would be to affirm the cognitive character of emotions, as suggested by several of his remarks stating that what is called feeling is often obscure cognition.) Again, by insisting on the formation of concepts, judgments, and inferences in our contemplation of art, Bolzano would make aesthetic appreciation propositional in character, but it is far from obvious that this is in fact the nature of our reception of, e.g., music and the visual arts. Can’t there be something akin to the apprehension of regularities that does not involve the formation of quasi-linguistic thoughts, subjects and predicates, etc.? Here, he may well have placed too much confidence in his limited mental ontology.

Bolzano’s remarks on the relations between ethics and aesthetics also raise a number of questions. While he says that he will not affirm that everything that is morally good is also beautiful, he does venture to say that we cannot ascribe “true, perfect beauty” to anything that is morally evil precisely for the reason that it is evil.1 It is not entirely clear what is meant by this, nor how far it is supposed to apply. If he means merely to say that, when we contemplate a beautiful object while recognizing that it somehow embodies evil, we may experience beauty mixed with moral revulsion, we would see no difficulty with this (Edward Burtynsky’s stunningly beautiful photographs of environmentally degraded landscapes, for example, can produce just this kind of uneasy combination). But it seems clear from the start that objects that somehow embody evil can be of the kind that give rise to the sort of fluid cognition that produces an experience of beauty. Given this, why could it not happen that we have a pure experience of this beauty without at the same time becoming aware of the moral character of the object? Similarly, as regards morally good objects, it seems equally obvious to us that some are not beautiful, e.g., because we find it too easy to perceive their goodness, or because we can only do so through distinct thought. Yet a number of remarks suggest that Bolzano thought moral goodness, or the depiction of moral goodness, almost invariably to add to the beauty of artworks, a view that fits well with his strong didactic streak.1 It seems to us, however, that this claim is independent of his account of beauty. Needless to say, perhaps, we count this as a point in favour of the latter.

Despite its flaws, Bolzano’s theory does support explanations of a number of important aesthetic phenomena, for example, the role of culture and education in the appreciation of beauty, variations in cultural canons of taste, and the “fractal” character of certain artworks, in which beauty manifests itself on a number of different levels. Finally, and perhaps most importantly, it is a very general notion of beauty, one which naturally gives rise to the very open and broad notion of art we encounter in On the Classification of the Fine Arts.

Although Bolzano’s second essay strikes us as far less polished than the first, it is nonetheless full of interesting thoughts. As we have seen, two essential characters mark the appreciation of a work of art: it is carried out fluently, without distinct awareness, and it demands the cooperation of all of our cognitive forces. In his second memoir, Bolzano considers art from the side of creation, unveiling the hidden origins from which the artist grubs out matter for the work of art and gives it a definite form. Here too, we find that fluid and indistinct thought occupies centre stage: to be successful, an artist must, he writes, possess a great number of insights, which have become so deeply ingrained that his action can be guided by them even when he is not distinctly aware of them.2

Most striking, perhaps, is the emphasis on the fundamental layer of all arts: the arts of pure thought. All art begins as private art, existing as pure thought only in the consciousness of the artist. Such “works” have an existence of their own in the mind of the artist, and the proper task of the artist is to draw them from the deep interior of the self, to bring them to the light of day and present them as external objects, a poem, a musical composition, a performance, a statue, a painting or a piece of architecture.

The strategy and details of his classification are not without their problems. To mention a few: why proceed more or less a priori, without first surveying which arts are in fact recognized as simple? And why assume that no simple art will produce objects of different kinds, e.g., words and thoughts together? Why consider only some features of sound (pitch, duration), and not others? And why, if considering features of sound, not do the same for colour (saturation, hue, etc.)?

For all its deficiencies, the classification nonetheless gives Bolzano a remarkably open view of the possibilities of art. There is no purchase here for mimetic theories, or similar restrictions on artistic creativity. In contrast to both Kant and Hegel, Bolzano defends the autonomy of the beautiful. Nature is not to be superseded by art, nor are the arts merely an adolescent stage of the evolution of humanity which will be overcome by more mature forms of creation, namely, by (Hegel’s) philosophy. There is also clearly a place in his conceptions for experimentation in the arts. On the one hand, he anticipates the Russian formalists, on the other, abstract art and other currents of twentieth-century art—we have seen how easily several of his statements can be illustrated by the works of contemporary art. We find this openness especially remarkable in light of Bolzano’s rigid moralism and didactic tendencies, and the (partly self-imposed) limitations of his own exposure to art.

Finally, contrary to most if not all theoreticians of art, he also recognizes mathematical objects as artworks, not only regular geometrical forms, but also proofs. He knows that a theorem can often be proven in several ways, some of them cumbersome, while others are elegant, transparent, and, yes, beautiful. Similarly, even presentations of different sciences can become works of art. Bolzano’s aesthetics is pure theory with very few examples, but one can see how many masterworks of science—those of Euclid, Archimedes, Copernicus, Galileo, Kepler, Descartes, Newton, Gauss, Einstein, et al.—can at the same time be or contain great works of art. Naturally, many philosophical works would belong in the same category.
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Afterword


Having finished my licence ès lettres (philosophy) at the Sorbonne in 1960, I began thinking about a subject for the doctorate. At that time, Madame Tonnelat was giving lectures about the history of physics at the Institute for the History and Philosophy of Science at 13, rue du Four. I also followed Alexandre Koyré’s fascinating lectures on Kepler at the École Pratique des Hautes Etudes (then situated at the Sorbonne) and I hoped to find a subject from the history of science of the seventeenth century, which seemed to me a not completely explored field. I asked my friends, two or three professors that I knew, among them Georges Canguilhem. He told me that his friend Jean Cavaillès, who had been executed by the Nazis for resistance activities in 1944, had spoken about two authors that would merit a doctoral dissertation: Johann Heinrich Lambert and Bernard Bolzano.

I was very much surprised by this proposal: some seven years previously, I found myself with other colleagues in the philosophical seminar of the Comenius University in Bratislava, where I was in the third year of philosophy. We were looking at a number of books and I took one of the four volumes of Bolzano’s Wissenschaftslehre and leafed through it. Four volumes! It seemed to me just another dull, pedantic, massive, and unreadable German book, nothing for me. And now, Canguilhem, transmitting the message of Cavaillès, proposes that I study a philosopher who had lived in my country and about whom I have only the vaguest of ideas. Canguilhem said that it should not be too difficult: I would have to study the Rein analytischer Beweis (which I translated into French in 1964), then a bit of the Wissenschaftslehre and finally Paradoxes of the Infinite.

Well, I told him that I shall look at it. I began to read the first volume of the Wissenschaftslehre and, step by step, I felt the irresistible attraction of Bolzano’s style: in no author except Leibniz had I found such precision, such clarity, such effort to explore a problem or somebody’s statements into the smallest details. The contrast was sharp already with Kant and much more with Hegel. My decision was easy: I enrolled for the dissertation Logique et mathématique chez Bernard Bolzano. Canguilhem agreed to be my provisional supervisor until somebody more knowledgeable about the history and philosophy of the exact sciences came to Paris. When Suzanne Bachelard, the daughter of Gaston, became professor at our Institute, she took me under her wing until my defence in 1974.

Another story from my Bratislava days—In 1955 or thereabouts, I worked as assistant in the Slovak Academy of Science. One day a visitor came from East Berlin: Eduard Winter, who wanted to see the Tatra Mountains. I was chosen to accompany him for three or four days. We had plenty of time to speak. He explained to me Bolzano’s vision of the peaceful coexistence of Czechs and Germans in the Czech lands, now ruined forever by Hitler. At that time I was preparing a Slovak translation of some of Leibniz’s works on mathematics and physics and discussed with Winter the importance of Leibniz’s scientific work for his metaphysics.

In 1966, I found that it would be useful to go to Vienna to explore Bolzano’s mathematical manuscripts at the Austrian National Library. On 26 August, I took the train to Vienna. When I entered the reading room on the next day, I signed a large book and I saw that several lines above was the name ‘Dr. Jan Berg’. I asked the supervisor to show me Professor Berg, and he pointed out a slim, tall man in a white working coat. I introduced myself and we went out to make acquaintance and to speak about our work. I already knew his Bolzano’s Logic (1962), which became my guide to the Wissenschaftslehre and which I still consult whenever I have a doubt, or a difficulty appears in Bolzano’s text. I always looked on him as my elder brother. During these Viennese days we met several times for dinner and decided to exchange our papers and keep in touch. Since that time, we met many times at Bolzano conferences, beginning with the legendary conference in Florence in 1987 (where I also met the Czech historian of logic Karel Berka).

In those days, the following people belonged to the Bolzano ideal community: the editors of the Gesamtausgabe: Jan Berg, Friedrich Kambartel, Jaromír Loužil, and Bob van Rootselaar; then Marie Bayerová, Johann van Benthem, Karel Berka, Günter Buhl, Ettore Casari, Carlo Cellucci, Alberto Coffa, Jaromír Daněk, Boris I. Fedorov, Dagfinn Føllesdal, Jaroslav Folta, Rolf George, Rudolf Haller, Zdeněk Kalista, Arnošt Kolman, Lothar Kreiser, Detlef Laugwitz, Jacques Laz, Helena Lorenzová, Jan Milič Lochman, Edgar Morscher, Massimo Mugnai, Luboš Nový, Joëlle Proust, Karel Rychlík, Irena Seidlerová, Hourya Sinaceur, Detlef Spalt, Lubomír Valenta, Petr Vopěnka, me, and several others (Paul came later). These people never all gathered together and many of them did not know about others and some would be surprised to be counted as belonging to it. In fact, the real community included perhaps twenty members who were really active.

Bolzano once gave a sermon devoted to defending the proposition that the intelligent and determined activity of a small group of people is always sufficient to change things for the better. The small band that existed when I first became interested in Bolzano has certainly done that for the study of his thought, through its teaching, its scholarship, and especially the advancement of the Gesamtausgabe. In the acknowledgements, we have listed some of the people belonging to the rather larger group that now exists. It is especially heartening to see the growing number of young scholars who are interested in his work.

In the late 1990s—shortly before the publication of his Bolzano’s Philosophy and the Emergence of Modern Mathematics (2000)—Paul Rusnock came from Canada to Paris to work with me. A mathematician-philosopher and a very good pianist mastering English, French, and German, moreover interested in Bolzano, he had everything to please me and we soon became friends. A year later we decided to write a book on Bolzano’s life and work. We hoped to offer a complete and exhaustive treatment of the subject, but this was simply not possible before the completion of the Gesamtausgabe: there are so many manuscripts that will modify our understanding of Bolzano’s thought, in the first place the Raumwissenschaft, part of the Größenlehre, and unfinished parts of the latter work.

I have appreciated Paul’s acute reasoning, his mathematical ability, and his capacity to disentangle complex problems in Bolzano’s logic. We often disputed. In writing the book, Paul’s merits are much higher than mine. He took care of ethics, religion, and politics as well as much of the chapters on logic, mathematics, and ontology-metaphysics. He also wrote the chapter on Bolzano’s life, partly based on an unpublished chapter of my thesis. Moreover, he put my contributions into literary English. I worked on the theory of knowledge and aesthetics, completing many details of the Czech history and culture, and added here and there to other chapters. To have worked with Paul belongs to the most exalted memories of my life. I am also deeply grateful to my wife Maria Fernanda Jácome de Abreu Coutinho, without whom nothing would be possible.

Jan Šebestík, Paris, January 2018
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9.  “Geschichte der königlichen böhmischen Gesellschaft der Wissenschaften in den Jahren 1824–1826” [History of the Royal Bohemian Society of Sciences for the years 1824–1826] Abh. d. kön. böhm. Ges. d. Wiss., New Series 2 (1827) 5–110. Published anonymously.

10.  “Geschichte der königlichen böhmischen Gesellschaft der Wissenschaften in den Jahren 1827–1830” [History of the Royal Bohemian Society of Sciences for the years 1827–1830] Abh. d. kön. böhm. Ges. d. Wiss., New Series 2 (1830) 5–40. Published anonymously.

11.  “Ein Vorschlag zur Verbesserung einiger Armenanstalten” [A recommendation for the improvement of several institutions for the poor] Allg. Anzeiger u. Nationalzeitung der Deutschen, no. 276 (1831), Col. 3729–36. Published anonymously.

12.  Lehrbuch der Religionswissenschaft. Ein Abdruck der Vorlesungshefte eines ehemaligen Religionslehrers an einer katholischen Universität, von einigen seiner Schüler gesammelt und herausgegeben [Treatise of the science of religion. A printing of the lecture notes of a former professor of religion at a Catholic university, assembled and issued by several of his students], 4 Vols (Sulzbach, 1834). Published anonymously. [= RW]

13.  “O logice” [On logic] Krok 2 (1831) 55–78. Czech translation of “Etwas über Logik” (unpublished MS written between 1812 and 1820; BBGA, Series 2A, Vol. 5, pp. 139–68) by F. Šír. Reprinted in facsimile Prague, 1981.

14.  Ansichten eines freisinnigen katholischen Theologen über das Verhältniß zwischen Kirche und Staat [Views of a liberal Catholic theologian on the relation between church and state] (Sulzbach, 1834). Published anonymously.

15.  Religionsbekenntnisse zweier Vernunftfreunde, nämlich eines protestantischen und eines katholischen Theologen [Religious creeds of two friends of reason, namely, a Protestant and a Catholic theologian], ed. M. Fesl (Sulzbach, 1835). Published anonymously. The Protestant theologian was J. F. Röhr. This book contains Bolzano’s text “Mein Glaube.”

16.  Lebensbeschreibung des Dr. B. Bolzano mit einigen seiner ungedruckten Aufsätze und dem Bildnisse des Verfassers [Biography of Dr. B. Bolzano with several of his unpublished essays and a portrait of the author], ed. M. Fesl (Sulzbach, 1836).

17.  Wissenschaftslehre. Versuch einer ausführlichen und grösstentheils neuen Darstellung der Logik mit steter Rücksicht auf deren bisherige Bearbeiter [Theory of science. Attempt at a detailed and in the main novel exposition of logic, with constant attention to previous authors], 4 Vols. (Sulzbach, 1837). A second edition of the first two volumes prepared by Alois Höfler was published in Leipzig in 1914–15. This edition was completed by Wolfgang Schultz and published in Leipzig in 1929–31. Reprinted in facsimile Aalen, 1970 and 1981. [= WL]

18.  Sendschreiben an Seine Hochwürden Herrn Dr. Joh. Friedr. Röhr, betref-fend die aus seiner kritischen Prediger-Bibliothek (1835 Bd. 16 H. 6) abgedruckte Kritik des Buches “Religionsbekenntnisse zweier Vernunftfreunde u.s.w.” [Epistle to the right honorable Herr Dr. Joh. Fr. Röhr, concerning the criticism of the book Religious creeds of two friends of reason printed in his Critical Preacher’s Library] (Sulzbach, 1837).

19.  Krug und Bolzano, oder Schreiben an den Herrn Professor Krug in Leipzig und Prüfung seines gegen Prof. Bolzano’s Lehrbuch der Religionswissenschaft gerichteten Antidoton [Krug and Bolzano, or epistle to Herr Professor Krug in Leipzig and examination of his Antidoton, aimed against Prof. Bolzano’s Treatise of the Science of Religion] (Sulzbach, 1837).

20.  “Leben Franz Joseph Ritters von Gerstner,” [Life of Franz Josef Ritter von Gerstner] Abh. könig. böhm. Ges. d. Wiss., N.F. 4 (1837) 1–47.

21.  “Über das Recht der Geistlichkeit, ihren Lebensunterhalt von Personen zu beziehen, welche nicht ihres Glaubens sind. Eine Abhandlung nach B. Bolzanos Ansichten von einem seiner Schüler bearbeitet,” [On the right of clergy to draw their livelihood from persons not of their faith. An essay prepared according to the views of B. Bolzano by one of his students] Freimüthige Blätter über Theologie und Kirchenthum (Stuttgart, 1838) Vol. 11, pp. 291–331 and Vol. 12, pp. 5–47. Actually by Bolzano.

22.  Review of the Wissenschaftslehre. Freimüthige Blätter über Theologie und Kirchenthum, New series 11: 331–401.

23.  Dr. Bolzano und seine Gegner. Ein Beitrag zur neuesten Literaturgeschichte [Dr. Bolzano and his opponents. A contribution to the history of contemporary literature] (Sulzbach, 1838). Reprinted in facsimile Amsterdam 1970.

24.  Prüfung des Philosophie des seligen Georg Hermes [Examination of the philosophy of the late Georg Hermes] (Sulzbach, 1840).

25.  Bolzano’s Wissenschaftslehre und Religionswissenschaft in einer beurtheilenden Uebersicht [A critical survey of Bolzano’s theory of science and science of religion] (Sulzbach, 1841).

26.  “Aufsatz, worin eine von Hrn. Exner in seiner Abhandlung: ‘Über den Nominalismus und Realismus’ angeregte logische Frage beantwortet wird” [Essay in which a logical question raised by Professor Exner in his paper “On nominalism and realism” is answered] Abh. könig. böhm. Ges. d. Wiss., 5. Folge, 2, Berichte (1843), pp. 71–8.

27.  Versuch einer objectiven Begründung der Lehre von der Zusammensetzung der Kräfte [Essay of an objective grounding of the theory of the composition of forces] (Prague, 1842). Also published in the Abh. könig. böhm. Ges. d. Wiss., 5. Folge, 2, pp. 425–64.

28.  “Ein Paar Bemerkungen über die neue Theorie in Herrn Professor Chr. Doppler’s Schrift: ‘Ueber das farbige Licht der Doppelsterne und einiger anderer Gestirne des Himmels’” [A couple of remarks on the new theory in Herr Professor Chr. Doppler’s paper: “On the coloured light of double stars and several other celestial bodies’] Annalen der Physik und Chemie 60 (1843) 83–8.

29.  Über den Begriff des Schönen. Eine philosophische Abhandlung [On the concept of the beautiful. A philosophical treatise] (Prague, 1843).

30.  Versuch einer objectiven Begründung der Lehre von den drei Dimensionen des Raumes [Essay of an objective grounding of the theory of the three dimensions of space] (Prague, 1843). Also published in the Abh. könig. böhm. Ges. d. Wiss., 5. Folge, 3 (1845) 201–45.

31.  Ueber die Perfectibilität des Katholicismus. Streitschriften zweier katholischer Theologen; zugleich ein Beitrag zur Aufhellung einiger wichtigen Begriffe aus Bolzano’s Religionswissenschaft [On the perfectibility of Catholicism. Debate between two Catholic theologians; also a contribution to the illumination of several important concepts of Bolzano’s science of religion] (Leipzig, 1845). An exchange of letters with A. Stoppani; published anonymously. [= PK]

32.  “Untersuchungen auf dem Gebiete der allgemeinen Sprachkunde” [Investigations in the field of general linguistics] Abh. könig. böhm. Ges. d. Wiss., 5. Folge, 4, Berichte (1847) 12. Abstract of a lost text.

33.  Dr. Vinzenz Julius Edler v. Krombholz nach seinem Leben und Wirken [Life and works of Dr. Vinzenz Julius Edler von Krombholz] (Prague, 1845). Also published in the Abh. könig. böhm. Ges. d. Wiss., 5. Folge, 4 (1847) 1–51.

34.  “Christ. Doppler’s neueste Leistungen auf dem Gebiete der physikalischen Apparatenlehre, Akustik, Optik und optischen Astronomie” [Christian Doppler’s latest achievements in the fields of the theory of physical instruments, acoustics, optics, and optical astronomy] Annalen der Physik und Chemie, 72 (1847) 530–55.

35.  Über die Wohltätigkeit. Dem Wohle der leidenden Menschheit gewidmet von einem Menschenfreunde [On charity. Dedicated to the well-being of suffering mankind by a friend of mankind] (Prague, 1847).

36.  Vorschläge zur Behebung des unter einem beträchtlichen Theile der Bewohner Prags dermal um sich greifenden Nothstandes [Proposals for alleviating the poverty afflicting a considerable portion of the inhabitants of Prague] beigelegt der Zeitschrift Ost und West, 11, no. 88 (Prague, 1847); also in Czech the same year.






Posthumously Published Works



37.  Was ist Philosophie?, ed. M. J. Fesl (Vienna, 1849). Reprinted Amsterdam 1969.

38.  Über das Verhältnis der beiden Volkstämme in Böhmen [On the relations between the two peoples of Bohemia], ed. M. J. Fesl (Vienna 1849). Reprinted Amsterdam 1969.

39.  Kurzgefaßtes Lehrbuch der katholisch-christlichen Religion, als der wahren göttlichen Offenbarung [Concise treatise of the Catholic-Christian religion, as the true divine revelation], ed. F. Příhonský (Bautzen, 1849).

40.  Über die Eintheilung der schönen Künste. Eine ästhetische Abhandlung [On the classification of the fine arts: an aesthetical treatise] (Prague, 1849). Also published in the Abh. könig. böhm. Ges. d. Wiss., 5. Folge, 6, pp. 133–78.

41.  Erbauungsreden [Edifying discourses], 4 Vols. (Prague, 1849–52).

42.  Was ist Vaterland und Vaterlandsliebe? [What are fatherland and love of fatherland?] (Prague, 1850).

43.  Erbauungsbüchlein für die Gibildeteren unter den katholischen Christen [Little book for the more cultivated among the Catholic Christians], ed. M. J. Fesl (Vienna, 1850).

44.  Drei philosophische Abhandlungen [Three philosophical essays], ed. F. Příhonský (Leipzig, 1851). Inhalt: I. Über Hegel’s berühmten Spruch: Alles Wirkliche ist vernünftig und alles vernünftig ist wirklich; II. Über Hegel’s und seiner Anhänger Begriff von der Geschichte überhaupt und insbesondere von der Geschichte der Philosophie; III. Über den Begriff des Organismus nebst einigen damit verwandten Begriffen; Anhang: Vier akademische Reden über Mißbrauch der Religion. [I. On Hegel’s famous dictum: everything actual is rational and everything rational is actual; II. On the concept of history of Hegel and his followers, especially of the history of philosophy; III. On the concept of an organism and several related concepts; Appendix: Four academic speeches on abuses of religion]

45.  Paradoxien des Unendlichen [Paradoxes of the infinite], ed. F. Příhonský (Leipzig, 1851). There are three later editions with notes by Hans Hahn (Leipzig, 1920), Bob van Rootselaar (Hamburg, 1975), and Christian Tapp (Hamburg, 2012). [= PdU]

46.  Uiber die Standeswahl [On the choice of profession] (Prague, 1853).

47.  Versuch einer sehr einfacher Erklärung der Aberration des Lichtes [Essay of a very simple explanation of the aberration of light] (Prague, 1853).

48.  Gesammelte Schriften, 12 Vols. (Vienna 1882–4). A re-issue of all the works of Bolzano previously published by Seidel in Sulzbach.

49.  Erbauungsreden [Edifying discourses] (Vienna, 1884).

50.  Philosophie der Mathematik (Paderborn, 1926). A new edition of no. 2.

51.  Spisy Bernarda Bolzana–Bernard Bolzano’s Schriften, published by the Royal Bohemian Society of Sciences, 5 Vols. (Prague 1931–48).

I. Functionenlehre [Theory of functions], ed. K. Rychlík (Prague 1931).

II. Zahlentheorie [Theory of numbers], ed. K. Rychlík (Prague 1931).

III. Von dem besten Staate [On the Best State], ed. A. Kowalewski (Prague, 1932).

IV. Der Briefwechsel B. Bolzano’s mit F. Exner Correspondence between Bolzano and Exner], ed. E. Winter (Prague, 1935).

V. Geometrické práce–Geometrische Arbeiten [Geometrical studies], ed. J. Vojtěch (Prague, 1948).



52.  Paradoxien in der Politik, ed. W. Stähler (Münster in Westf., 1934). Another edition of Von dem besten Staate.

53.  E. Winter “Aus der Briefmappe des Priesterphilosophen Bernard Bolzano,” Phil. Jahrbuch des Görres-Gesellschaft 51 (1938) 31–47 and 50–7. Contains correspondence with F. Werner and J. P. Romang.

54.  E. Winter ed., Der Bolzanoprozess. Dokumente zur Geschichte der Prager Karlsuniversität im Vormärz [The Bolzano trial. Documents relating to the history of the Charles University in Prague in the Pre-March period] (Brno, 1944).

55.  Bolzano-Brevier [Bolzano Breviary], ed. E. Winter (Vienna, 1947); contains extracts from the Erbauungsreden, Von dem besten Staate, and various unpublished texts.

56.  K. Svoboda, “Aus Bolzanos Briefen an Zeithammer,” pp. 399–424 in Deutsch-slawische Wechselseitigkeit in sieben Jahrhunderten, Deutsche Akad. d. Wiss., Veröffentlichungen des Instituts für Slawistik, no. 9 (Berlin, 1956). Contains some of Bolzano’s letters to Gregor Zeithammer.

57.  E. Winter, ed., Der Böhmische Vormärz in Briefen B. Bolzanos an F. Příhonský (1824–1848) [The Pre-March period in Bohemia in letters of Bolzano to Příhonský], Deutsche Akad. d. Wiss., Veröffentlichungen des Instituts für Slawistik, no. 11 (Berlin, 1956).

58.  K. Rychlík, Theorie der Reellen Zahlen im Bolzanos handschriftlichen Nachlasse [Theory of real numbers in Bolzano’s posthumous manucripts] (Prague, 1962). Contains Section VII of the Größenlehre, entitled “Unendliche Größenbegriffe.”

59.  Bernard Bolzano’s Grundlegung der Logik (Hamburg, 1963). Abridged edition of the Wissenschaftslehre prepared by F. Kambartel.

60.  “Bolzano’s Begriffe 1821” [Bolzano’s concepts], in E. Winter, ed., “Die historische Bedeutung der Frühbegriffe B. Bolzanos,” Sitzungsberichte d. Deutsche Akad. d. Wiss., Kl. f. Phil., Gesch. (1964), no. 1.

61.  “Anti-Euklid,” ed. K. Večerka, Sborník pro děj. přír. věd 11 (1967) 203–16.

62.  B. van Rootselaar, “Bolzano’s Corrections to his Functionenlehre,” Janus 56 (1969) 1–21.

63.  E. Winter, ed., Der Bolzanokreis 1824–1833 in Briefen von Anna Hoffmann, Michael Josef Fesl, Franz Schneider und Franz Příhonský [The Bolzano Circle 1824–1833 in letters by Anna Hoffmann, Michael Josef Fesl, Franz Schneider and František Příhonský], Sitzungsberichte Öst. Ak. Wiss., phil.-hist. Kl., 266/1 (Vienna, 1970).

64.  Untersuchungen zur Grundlegung der Ästhetik [Investigations in the foundations of aesthetics], ed. D. Gerhardus (Frankfurt a. M., 1972). New editions of nos 29 and 40.

65.  Ausgewählte Schriften [Selected writings], ed. E. Winter (Berlin, 1976).

66.  Early Mathematical Works, Acta hist. rer. nat. necnon tech., special issue 12 (Prague, 1981). Facsimile reprint of nos 1, 2, 4, 5, 6, with an introduction in English by L. Nový and J. Folta.

67.  Von der mathematischen Lehrart [On the mathematical method], ed. J. Berg (Stuttgart-Bad Cannstatt, 1981); also in BBGA 2A.7, pp. 46–97. [= ML]

68.  “Zur allg. Mathesis oder Arithmetik gehörig” [Belonging to universal mathesis or arithmetic] in J. Sebestik, “Premiers paradoxes bolzaniens de l’infini,” Archives de Philosophie 59 (1987) 404–8.

69.  Philosophische Texte, ed. U. Neemann (Stuttgart, 1989).

70.  24 Erbauungsreden, 1808–1820, ed. K. Strasser (Vienna, 2001).






Papers and Talks at the Bohemian Royal Society, 1840–1848



Aphorismen über die Physik [Aphorisms on physics], 31 December 1840 and 28 January 1841.

Versuch einer objectiven Begründung der Lehre von der Zusammensetzung der Kräfte [Essay of an objective grounding of the law of the composition of forces], 16 December 1841.

Eine Übersicht von dem Ideengang in seinem System der reinen Mathematik [An overview of the guiding ideas of his system of pure mathematics], 3 February 1842, 14 April 1842, and 9 June 1842.

Über den Begriff des Schönen [On the Concept of the Beautiful], 10 March 1842, 12 May 1842, 9 March 1843, and 13 May 1843.

Aufsatz, worin eine von Hrn Exner in seiner Abhandlung: “Über den Nominalismus und Realismus” angeregte logische Frage beantwortet wird [Essay in which a logical question raised by Prof. Exner in his paper “On nominalism and realism” is answered], 10 November 1842.

Versuch einer objectiven Begründung der Lehre von den drei Dimensionen des Raumes [Essay of an objective grounding of the thesis of the three-dimensionality of space], 7 December 1842.

Über das Erhabene [On the sublime], 12 January 1843.

Von Haltung, Krümmung und Schörkelung bei Linien sowohl als Flächen, sammt einigen verwandten Begriffe [On the bearing, curvature, and scrolling of lines as well as surfaces, along with several related concepts] 6 April 1843, 12 October 1843, and 11 May 1844.

Über den Begriff der Ästhetik und der schönen Künste [On the concept of aesthetics and the fine arts], 12 November 1843.

Über den Begriff und die Arten der schönen Kunst [On the concept and kinds of fine art], 11 January 1844 and 9 May 1844.

Über den Begriff der Philosophie [On the concept of philosophy], 7 March 1844.

Gedanken über Gegenstände der allgemeinen Sprachenlehre [Thoughts on topics from general linguistics], 28 November 1844, 23 January 1845, and 20 March 1845.

Lösung verschiedener in den mathematischen Wissenschaften vorkommenden Paradoxien [Solution of various paradoxes that arise in mathematics], 9 January 1845, 24 February 1845, and 30 November 1845.

Versuch einer sehr einfachen Erklärung des Phänomens des Aberration des Lichtes [Essay of a very simple explanation of the phenomenon of the aberration of light], 6 February 1845 and 20 February 1845.

Allgemeine Theorie der Functionen [General Theory of Functions], 8 January 1846, 5 February 1846, and 5 November 1846.

Über die Rechnung mit unendlichen Zahlenausdrücken [On calculation with infinite number-expressions], 10 December 1846.

Über den Begriff der Ästhetik und über die Eintheilung der Schönen Künste [On the concept of aesthetics and the classification of the fine arts], 2 December 1847, 30 December 1847, and 11 January 1848.






Bernard Bolzano-Gesamtausgabe

Editors: Eduard Winter, Jan Berg, Friedrich Kambartel, Jaromír Loužil, Edgar Morscher, Bob van Rootselaar. Published by Frommann-Holzboog Verlag, Stuttgart-Bad Cannstatt, 1969–. The pagination of the original editions or manscripts is indicated in the margins.

The Gesamtausgabe is divided into five parts, an introduction and four Series:

E: Einleitung,

I: Schriften

II: Nachlaß

III. Briefwechsel

IV. Dokumente.

We reproduce the plan for the entire edition as it now stands below, indicating editors and dates of publication for the volumes that have already appeared. Note that some volumes are divided into several parts.




Bernard Bolzano-Gesamtausgabe


Einleitung



E 1 Winter, E. Bernard Bolzano. Ein Lebensbild (1969).

E 2/1–2 Bolzano-Bibliographie und Editionsprinzipien der Gesamtausgabe (1972) by Jan Berg and Edgar Morscher; contains a catalogue of manuscripts held at the Österreichische Nationalbibliothek in Vienna.

E 2/1 Supplement I: Ergänzungen und Korrekturen zur Bolzano-Bibliographie (Stand: Ende 1981) by Jan Berg and E. Morscher (1982).

E 2/1 Supplement II: Ergänzungen und Korrekturen zur Bolzano-Bibliographie (Stand: Anfang 1987) by Jan Berg and E. Morscher (1988).

E 2/2 Katalog des Bolzano-Nachlasses im Literaturarchiv des Museums der Nationalen Literatur in Prag. Prepared by Pavel Křivský, Jaromír Loužil, and Marie Pavlíková (2006).

E 2/3 Bolzano-Gesamtbibliographie 1804–1999.By Jan Berg, Edgar Morscher, and Anneliese Müller (2015).

E 3 Bernard Bolzanos System der Philosophie.






I. Schriften



I 1 Mathematischen Schriften 1804–1810. Contains nos 1 and 2 above.

I 2 Erbauungsreden für Akademiker (1813), ed. J. Loužil (1985).

I 3 Mathematischen Schriften 1816–1827. Contains nos 4–6 above, and two book reviews.

I 4 Athanasia oder Gründe für die Unsterblichkeit der Seele (1827), mit Anhang zur zweiten Auflage (1838).

I 5 Vermischte Schriften 1827–1835. Contains nos 8–11 and 14 above.

I 6–8 Lehrbuch der Religionswissenschaft (1834), ed. J. Loužil 1994–2006.

I 9 Religionsbekenntnisse zweier Vernunftfreunde, nämlich eines protestantischen (J. F. Röhr) und eines katholischen Theologen (B. Bolzano).

I 10 Lebensbeschreibung des Dr. B. Bolzano mit einiger seiner ungedruckten Aufsätze und dem Bildnisse des Verfasser.

I 11–14 Wissenschaftslehre, ed. J. Berg (1985–2000).

I 15 Vermischte Schriften 1837–1848. Contains nos 18–21.







Collected Works of Bernard Bolzano


Introduction



E 1 Winter, E. Bernard Bolzano. A Biography. (1969).

E 2/1–2 Bolzano Bibliography and Editing Principles of the Collected Works (1972) by Jan Berg and Edgar Morscher; contains a catalog of manuscripts held at the Österreichische Nationalbibliothek in Vienna.

E 2/1 Supplement I: Additions and Corrections to the Bibliography (to the end of 1981) by Jan Berg and E. Morscher (1982).

E 2/1 Supplement II: Additions and Corrections to the Bibliography (to the beginning of 1987) by Jan Berg and E. Morscher (1988).

E 2/2 Catalogue of Bolzano’s Literary Estate in the Literature Archive of the Museum of National Literature in Prague. Prepared by Pavel Křivský, Jaromír Loužil, and Marie Pavlíková (2006).

E 2/3 Comprehensive Bolzano Bibliography 1804–1999. By Jan Berg, Edgar Morscher, and Anneliese Müller (2015).

E 3 Bernard Bolzano’s System of Philosophy.






I. Writings



I 1 Mathematical Writings 1804–1810. Contains nos 1 and 2 above.

I 2 Exhortations for University Students (1813), ed. J. Loužil (1985).

I 3 Mathematical Writings 1816–1827. Contains nos 4–6 above, and two book reviews.

I 4 Athanasia, or Grounds for the Immortality of the Soul (1827), with the Appendix to the second edition (1838).

I 5 Miscellaneous Writings 1827–1835. Contains nos 8–11 and 14 above.

I 6–8 Treatise of the Science of Religion (1834), ed. J. Loužil 1994–2006.

I 9 Religious professions of two Friends of Reason, namely, of a Protestant (J. F. Röhr) and a Catholic (B. Bolzano) Theologian.

I 10 Autobiography of Dr. B. Bolzano with several unpublished essays and the portrait of the author.

I 11–14 Theory of Science, ed. J. Berg (1985–2000).

I 15 Miscellaneous Writings 1837–1848. Contains nos 18–21.

I 16 Vermischte Schriften 1839–1840, ed. J. Loužil (1989). Contains nos 22 and 23, along with three reviews of the second edition of Athanasia written by Bolzano himself.

I 17 Bolzano’s Wissenschaftslehre und Religionswissenschaft in einer beurtheilenden Uebersicht.

I 18 Mathematisch-Physikalische und Philosophische Schriften 1842–1843, ed. G. Gabriel, M. Gatzemeier and F. Kambartel (1989). Contains nos 25–9.

I 19 Ueber die Perfectibilität des Katholicismus, ed. Z. Kalista (1979).

I 20 Vermischte Schriften 1845–1847. Contains nos 32–6.






II. Nachlass


II A. Nachgelassene Schriften



II A 1 Moralphilosophische und theologische Schriften 1806–1825, I. Contents: (a) Akademische Pflichtenlehre, 1806–1808; (b) Uiber die Standeswahl. Ein Vademecum für austretende Obergymnasiasten, 1818, erstmals veröffentlicht 1853; (c) Vermischte moralphilosophische und theologische Schriften.

II A 2 Moralphilosophische und theologische Schriften 1806–1825, II. Contents: Kurzgefaßtes Lehrbuch der katholisch-christlichen Religion, als der wahren göttlichen Offenbarung. Für Gebildete überhaupt, insbesondere für Zöglinge gelehrter Schulen, 1821, erstmals veröffentlicht 1849.

II A 3 Moralphilosophische und theologische Schriften 1806–1825, III. Contents: Erbauungsbüchlein für die Gebildeteren unter den katholischen Christen, 1820–1825, erstmals veröffentlicht 1850.

II A 4 Moralphilosophische und theologische Schriften 1806–1825, IV. Contents: Auszüge, Referate und Bemerkungen aus verschiedenen philosophischen Schriften.

II A 5 Mathematische und philosophische Schriften 1810–1816, ed. J. Berg (1977). Contents: (a) Allgemeine Mathesis, 1810; (b) Einige Lehrsätze aus der Aetiologie; (c) Aetiologie; (d) Eigentliche Mechanik; (e) Neue Theorie der Parallelen, 1813; (f) Etwas aus der Logik; (g) Über das oberste Sittengesetz; (h) Logische Vorbegriffe; (i) Uiber den Begriff der Größe und die verschiedenen Arten derselben, 1816.

I 16 Miscellaneous Writings 1839–1840, ed. J. Loužil (1989). Contains nos 22 and 23, along with three reviews of the second edition of Athanasia written by Bolzano himself.

I 17 A Critical Survey of Bolzano’s Theory of Science and Science of Religion.

I 18 Writings on Mathematical Physics and Philosophy 1842–1843, ed. G. Gabriel, M. Gatzemeier, and F. Kambartel (1989). Contains nos 25–9.

I 19 On the Perfectibility of Catholicism, ed. Z. Kalista (1979).

I 20 Miscellaneous Writings 1845–1847. Contains nos 32–6.







II. Literary Estate


II A. Writings



II A 1 Ethical and Theological Writings 1806–1825, I. Contents: (a) Theory of the duties of university students, 1806–1808; (b) On the choice of one’s profession. A guide for students graduating from high school, 1818, first published 1853; (c) Miscellaneous ethical and theological writings.

II A 2 Ethical and Theological Writings 1806–1825, II. Contents: Concise treatise of the Catholic religion, as the true divine revelation. Intended for educated people generally, and especially for students of academic schools, 1821, first published 1849.

II A 3 Ethical and Theological Writings 1806–1825, III. Contents: Book of meditations for educated Catholics, 1820–1825, first published 1850.

II A 4 Ethical and Theological Writings 1806–1825, IV. Contents: Selections from, reviews of and comments on various philosophical works.

II A 5 Mathematical und Philosophical Writings 1810–1816, ed. J. Berg (1977). Contents: (a) Universal Mathesis, 1810; (b) Some Theorems of Aetiology; (c) Aetiology; (d) Mechanics proper; (e) New theory of parallels, 1813; (f) A little logic; (g) On the highest moral law; (h) Preliminary concepts of logic; (i) On the concept of quantity and the various kinds of quantity, 1816.

II A 6 Mathematische Schriften 1810–1817. Contents: (a) Elemente der Geometrie; (b) Geometrische Arbeiten und Aufzeichnungen, 1810–1813; (c) Anfangsgründe der Geometrie; (d) Anfangsgründe der Raumwissenschaft; (e) Kurzer Beweis der gewöhnlichsten Formeln der sphärischen Trigonometrie; (f) Die ersten Gründe der Rechnung mit veränderlichen Größen; (g) Zur Lehre von den veränderlichen Größen; (h) Uiber den Sinn und Werth der Analysis des Unendlichen; (i) Die wichtigsten Sätze der Lehre von den Gleichungen; (j) (i) Die Lehre von den Potenzen, 1817; (ii) Von der Wurzelziehung; (iii) Von den Exponentialgrößen; (iv) Von Dezimalbrüchen; (v) Algebra oder Rechnung mit allgemeinen Größenzeichen.

II A 7–10 Größenlehre. Details below.

II A 7 Einleitung in die Größenlehre und erste Begriffe der allgemeinen Größenlehre, ed. J. Berg (1975). Contents: (a) Einleitung; (I) Von dem Begriffe der Mathematik und ihren Theilen; (II) Von der mathematischen Lehrart; (III) Vorkenntnisse; (b) Erste Begriffe der allgemeinen Größenlehre.

II A 8 Größenlehre II: Reine Zahlenlehre, ed. J. Berg (1976). Contents: Reine Zahlenlehre. (I) Von dem Begriffe, den allgemeinsten Beschaffenheiten und der Bezeichnungsart der Zahlen; (II) Summen und Differenzen der Zahlen; (III) Producte und Quotienten der Zahlen; (IV) Rationale Zahlen; (V) Verhältnisse der Höhe zwischen den rationalen Zahlen; (VI) Rationale Zahlen, die ins Unendliche zu- oder abnehmen können; (VII) Unendliche Größenbegriffe.

II A 9 Größenlehre III. Contents: (a) Besondere Verhältnisse zwischen den Zahlen; (I) Potenzen; (II) Verhältniß der Theilbarkeit unter den Zahlen; (III) (a) Verhältnisse unter den einfachen Brüchen; (b) Von den zusammengesetzten Brüchen; (c) Von der Bestimmung der Zahlen durch Gleichungen.

II A 10/1 Größenlehre IV, 1: Functionenlehre; Anhang zur Functionenlehre; Verbesserungen und Zusätze zur Functionenlehre, ed. B. van Rootselaar (2000).

II A 10/2 Größenlehre IV, 2: Raumwissenschaft.

II A 11/1 Vermischte mathematische Schriften 1832–1848 I, ed. J. Berg (2001). Contents: (a) Schreiben an und Gutachten für die Königlich Böhmische Gesellschaft der Wissenschaften, 1832–1848; (b) Mathematische Ge- spräche; (c) Versuch einer Erklärung der Begriffe von Linie, Fläche und Körper; (d) Geometrische Begriffe, die Jeder kennt und nicht kennt, 1843–1844.

II A 6 Mathematical Writings 1810–1817. Contents: (a) Elements of Geometry; (b) Geometrical exercises and notes, 1810–1813; (c) Elements of Geometry; (d) Elements of the Science of Space; (e) Brief demonstrations of the most common formulae of spherical trigonometry; (f) The ultimate grounds of calculating with variable quantities; (g) On the theory of variable quantities; (h) On the sense and value of the analysis of the infinite; (i) The most important theorems of the theory of equations; (j) (i) The theory of powers, 1817; (ii) On root extraction; (iii) On exponential quantities; (iv) On decimal fractions; (v) Algebra or calculation with general quantity-signs.

II A 7–10 Theory of Quantities. Details below.

II A 7 Introduction to the Theory of Quantities and First Concepts of the General Theory of Quantities, ed. J. Berg (1975). Contents: (a) Introduction; (I) On the concept and parts of mathematics; (II) On the mathematical method; (III) Preliminaries; (b) First concepts of the general theory of quantities.

II A 8 Theory of Quantities II: Pure Theory of Numbers, ed. J. Berg (1976). Contents: Pure Theory of Numbers. (I) On the concept, the most general attributes, and the ways of designating numbers; (II) Sums and Differences of numbers; (III) Products and Quotients of numbers; (IV) Rational numbers; (V) Relations of size between rational numbers; (VI) Rational numbers that can either increase or decrease ad infinitum; (VII) Infinite number-concepts.

II A 9 Theory of Quantities III. Contents: (a) Particular relations between numbers; (I) Powers; (II) The relation of divisibility between numbers; (III) (a) Relations among simple fractions; (b) On complex fractions; (c) On the determination of numbers through equations.

II A 10/1 Theory of Quantities IV, 1: Theory of Functions; Appendix; Emendations and additions to the Theory of Functions, ed. B. van Rootselaar (2000).

II A 10/2 Theory of Quantities IV, 2: The Science of Space.

II A 11/1 Miscellaneous mathematical writings 1832–1848 I, ed. J. Berg (2001). Contents: (a) Letters and reports to the Royal Bohemian Society of Sciences, 1832–1848; (b) Mathematical conversations; (c) Attempted definitions of the concepts of a line, a surface, and a solid; (d) Geometrical concepts that everyone knows and does not know, 1843–1844.

II A 11/2 Vermischte mathematische Schriften 1832–1848 II. Contents: (e) Anti-Euklid, erstmals veröffentlicht 1967; (f) Uiber Haltung, Richtung, Krümmung und Schnörkelung bei Linien sowohl als Flächen samt einigen verwandten Begriffen, 1843–1844, erstmals veröffentlicht 1948; (g) Paradoxien des Unendlichen, 1844–1848, erstmals veröffentlicht 1851.

II A 12/1 Vermischte philosophische und physikalische Schriften 1832–1848. Erster Teil, ed. J. Berg and J. Loužil (1977). Contents: (a) Besprechungen von J. P. Romangs “Über Willensfreiheit und Determinismus,” 1835; (b) Anmerkungen zur [geplanten] 2. Auflage [des Lehrbuchs] der “Religionswissenschaft”; (c) Materialien; (d) Zur “Athanasia”; (e) Zur Lebensbeschreibung; (f) Herbarts System; (g) Ein Vorschlag zur Vermeidung vieler Mißverständnisse in der Philosophie; (h) Selbstanzeige der “Wissenschaftslehre,” 1837; (i) Skizze einer Anzeige der Logik für die Freimüthigen Blätter; (j) Uiber Hrn. Dr. und Prof. J. S. v. Drey Apologetik, 1838; (k) Besprechung von J. A. Brünings “Das Daseyn Gottes,” 1838; (l) Einwürfe, die gegen Bolzano’s Lehren bisher zum Vorschein gekommen, 1838; (m) Auseinandersetzung mit Notizen in “Allgemeiner Religions- und Kirchenfreund und Kirchencorrespondent,” 1839–1840; (n) Besprechung von M. Drobischs “Neue Darstellung der Logik”; (o) Selbstanzeige von “Prüfung der Philosophie des seligen Georg Hermes,” 1840; (p) Zur Biographie Stoppani’s, 1848.

II A 12/2 Vermischte philosophische und physikalische Schriften 1832–1848. Zweiter Teil, ed. J. Berg (1977). Contents: (a) Fragment eines Manuskripts der “Wissenschaftslehre”; (b) Brief an den Verleger Hoffmann in Weimar; (c) Zusätze oder Verbesserungen zur Logik; (d) Verbesserungen und Zusätze zur Logik; (e) Selbstkritik der “Wissenschaftslehre,” 1848.

II A 12/3 Vermischte philosophische und physikalische Schriften 1832–1848. Dritter Teil, ed. J. Berg and J. Loužil (1978). Contents: (a) Was ist Philosophie?, 1839, erstmals veröffentlicht 1849; (b) Drei philosophische Abhandlungen, welche auch von Nichtphilosophen sehr wohl verstanden werden können, 1839, erstmals veröffentlicht 1851; (c) Aphorismen zur Physik, 1840–1841; (d) Versuch einer sehr einfachen Erklärung der Aberration des Lichtes, 1844–1845, erstmals veröffentlicht 1853.

II A 13 Ästhetische Schriften. Contents: (a) Über die Eintheilung der schönen Künste. Eine ästhetische Abhandlung, 1847, erstmals veröffentlicht 1851; (b) Arten des Schönen; (c) Verschiedene in die Ästhetik angehörige Begriffe, die sie auch mit anderen Wissenschaften gemein hat.

II A 11/2 Miscellaneous mathematical writings 1832–1848 II. Contents: (e) Anti-Euclid, first published 1967; (f) On the bearing, direction, curvature and scrolling of lines as well as surfaces, along with other related concepts, 1843–1844, first published 1948; (g) Paradoxes of the Infinite, 1844–1848, first published 1851.

II A 12/1 Miscellaneous philosophical and physical writings 1832–1848. Part One, ed. J. Berg and J. Loužil (1977). Contents: (a) Review of J. P. Romangs “On free will and determinism,” 1835; (b) Notes on a planned 2nd edition of the Treatise of the Science of Religion; (c) Materials; (d) On Athanasia; (e) Autobiographical; (f) Herbart’s System; (g) A proposal for avoiding many misunderstandings in philosophy; (h) Self-review of the Theory of Science, 1837; (i) Sketch of a review of the Logic for the Freimüthigen Blätter; (j) On the Apologetics of Prof. J. S. v. Drey, 1838; (k) Review of J. A. Brünings “The Existence of God,” 1838; (l) Objections to Bolzano’s theses that have appeared hitherto, 1838; (m) Disputes concerning articles in “Allgemeiner Religions- und Kirchenfreund und Kirchencorrespondent,” 1839–1840; (n) Review of M. Drobisch’s New Presentation of Logic; (o) Self-review of An Examination of the Philosophy of the late Georg Hermes, 1840; (p) For Stoppani’s Biography, 1848.

II A 12/2 Miscellaneous philosophical and physical writings 1832–1848. Part Two, ed. J. Berg (1977). Contents: (a) Fragment of a Manuscript of the Theory of Science; (b) Letter to the publisher Hoffmann in Weimar; (c) Additions or improvements to the Logic; (d) Improvements and additions to the Logic; (e) Author’s appraisal of the Theory of Science, 1848.

II A 12/3 Miscellaneous philosophical and physical writings 1832–1848. Dritter Teil, ed. J. Berg and J. Loužil (1978). Contents: (a) What is Philosophy?, 1839, first published 1849; (b) Three philosophical Essays that can easily be understood by non-philosophers, 1839, first published 1851; (c) Aphorisms on Physics, 1840–1841; (d) Attempt at a very simple explanation of the aberration of light, 1844–1845, first published 1853.

II A 13 Aesthetical Writings. Contents: (a) On the Classification of the Fine Arts, 1847, first published 1851; (b) Kinds of Beauty; (c) Various concepts belonging to aesthetics that it has in common with other sciences.

II A 14 Sozialphilosophische Schriften, ed. J. Berg and J. Loužil (1975). Contents: (a) Das Büchlein vom besten Staate, oder Gedanken eines Menschenfreundes über die zweckmäßigste Einrichtung der bürgerlichen Gesellschaft, 1846, erstmals veröffentlicht 1932; (b) Sozialethische Aufsätze.

II A 15–25 Erbauungsreden, ed. E. Morscher and K. Strasser (2007–17).






II B. Wissenschaftliche Tagebücher



II B 1 Mathematische Tagebücher 1799–1844.

II B 2–13: Miscellanea mathematica, Heft 1–24. Vols 2–12/1 have already appeared (ed. B. van Rootselaar and A. van der Lugt, 1977–2006).

II B 14–18 Philosophische Tagebücher. Vols 14, 15, 16/1, 17, and 18/2 have already appeared (ed. J. Berg, published in 2009, 2009, 1981, 1980, and 1979, respectively).

II B 19 Zur Physik I (1828–1840), ed. J. Berg (1995).

II B 20 Zur Physik II (1841–1847), ed. J. Berg (2003).






III. Briefwechsel



III 1 Briefe an die Familie.

III 2/1–3 Briefwechsel mit Michael Josef Fesl, 2/1, ed. J. Berg (2012). Two parts to follow.

III 3/1–3 Briefwechsel mit František Příhonský, ed. J. Berg (2005).

III 4/1 Briefwechsel mit Franz Exner, ed. E. Morscher (2016).

III 4/2 Briefwechsel mit Johann Baptist Stoppani, Gregor Zeithammer und Johann Peter Romang (1832–1848), ed. J. Berg (2007).

III 5/1 Briefe an Josef Sommer und andere, ed. J. Berg (2006).

III 5/2 Weitere Briefe von und an Bolzano mit verschiedenen Briefpartnern.





II A 14 Writings on Social and Political Philosophy, ed. J. Berg and J. Loužil (1975). Contents: (a) On the Best State, 1846, first published 1932; (b) Social and Ethical Essays.

II A 15–25 Exhortations, ed. E. Morscher and K. Strasser (2007–17).






II B. Scientific Journals

There are three sets of notebooks, one for mathematics, one for philosophy, and one for physics.



II B 1 Mathematical Journals 1799–1844.

II B 2–13: Miscellanea mathematica, Heft 1–24. Vols 2–12/1 have already appeared (ed. B. van Rootselaar and A. van der Lugt, 1977–2006).

II B 14–18 Philosophical Journals. Vols 14, 15, 16/1, 17, and 18/2 have already appeared (ed. J. Berg, published in 2009, 2009, 1981, 1980, and 1979, respectively).

II B 19 On Physics I (1828–1840), ed. J. Berg (1995).

II B 20 On Physics II (1841–1847), ed. J. Berg (2003).






III. Correspondence



III 1 Letters to his Family.

III 2/1–3 Correspondence with Michael Josef Fesl, 2/1, ed. J. Berg (2012). Two parts to follow.

III 3/1–3 Correspondence with František Příhonský, ed. J. Berg (2005).

III 4/1 Correspondence with Franz Exner, ed. E. Morscher (2016).

III 4/2 Correspondence with Johann Baptist Stoppani, Gregor Zeithammer and Johann Peter Romang (1832–1848), ed. J. Berg (2007).

III 5/1 Letters to Josef Sommer and Others, ed. J. Berg (2006).

III 5/2 Further Letters Between Bolzano and Various Correspondents.






IV. Dokumente



IV 1/1 Bildnisse Bolzanos. By L. Sršeň with photographs by D. Landová, tr. J. Jílková and P. Schenkel (1986).

IV 1/2 Dokumente zum Bolzano-Prozeß. 1806–1826.

IV 1/3 Beiträge zu Bolzanos Biographie von Josef Hoffmann und Anton Wißhaupt sowie vier weiteren Zeitzeugen, ed. E. Morscher and A. Müller (2016).

IV 2 Gregor Zeithammer: Bolzano-Biographie, ed. G. Zwerschke (1997).





*************

IV. Documents



IV 1/1 Portraits of Bolzano. By L. Sršeň with photographs by D. Landová, tr. J. Jílková and P. Schenkel (1986).

IV 1/2 Documents related to Bolzano’s Trial. 1806–1826.

IV 1/3 Contributions to Bolzano’s Biography by Josef Hoffmann und Anton Wißhaupt along with four other contemporary witnesses, ed. E. Morscher and A. Müller (2016).

IV 2 Gregor Zeithammer: Biography of Bolzano ed. G. Zwerschke (1997).







Translations: Czech



“O logice,” Krok 2 (1831) 55–78. Cf. no. 13.

Nowá dobrá rada, čili náwrhy, jak by se mohlo pomoci nauzi, která se nyní u nemalé částky Pražského lidu zmáhá (Prague, 1847). Tr. of no. 36.

Stručné sestavení a odůvodnění učení katolického co pravého zjevení božího (Prague, 1850). Abridged translation of no. 39.

O volbě stavu (Prague, 1875). Tr. of no. 46.

“Ryze analytický důkaz poučky, že mezi dvěma hodnotami, jež poskytují opačně označené výsledky, leží nejméně jeden reálný kořen rovnice,” Časopis pro pěstování mathematiky a fysiky 11 (1881–2) 1–38. Tr. of no. 5 by F. Studnička.

Dr. Bernarda Bolzana Řeči vzdělávací akademické mládeži, 4 Vols (Prague, 1882–7). A selection of sermons.

Logika v kratičkém výtahu (Prague, 1883). Another translation of “Etwas aus der Logik” by E. Schmutzrová. Cf. no. 13.

O dobročinnosti (Prague, 1890). Tr. of no. 35 by Vilém Rubicus.

Autobiografie (Prague, 1913). Tr. of no. 16 by Vilém Stoklas.

O nejlepším státě (Prague, 1934; new edn Prague 1949). Tr. of no. 51, III by M. Jašek.

O nejlepším státě (Prague, 1952). Tr. of no. 51, III by V. Bláha (= R. Voříšek). Reprinted Prague, 1982.

O pokroku a dobročinnosti (Prague, 1951). Tr. of no. 35 and another sermon by V. Hořejší.

“Ryze analytický důkaz poučky, že mezi každými dvěma hodnotami, jež dávají výsledky opačných znamének, leží nejméně jeden reálný kořen rovnice,” pp. 167–200 in A. Kolman, Bernard Bolzano (Prague, 1958). Tr. of no. 5. The same volume contains selections from the Functionenlehre.

Paradoxy nekonečna (Prague, 1963). Tr. of no. 45 by O. Zich.

J. Loužil, Bernard Bolzano (Prague, 1978). Contains a number of translations, including two sermons and selections from nos 17, 21, and 68.

Bernard Bolzano. Výbor z filosofických spisů (Prague, 1981). Tr. of no. 37, along with selections from nos 7, 12, 21, and 51, IV, by J. Loužil, with a preface by J. Černý.

O nejlepším státě (Prague, 1981). Tr. of no. 51, III by J. Loužil. Also contains a selection of sermons, and extracts from nos 12 and 21.

Vědosloví. Pokus o zevrubný a převážně nový výklad logiky se stálým zřetelem k dřívějším zpracovatelům (Prague, 1981). Tr. of selections from no. 17 by M. Bayerová and J. Loužil, with a preface by K. Berka.

Vlastní životopis (Prague, 1981). A new translation of no. 16 by M. Pavlíková

“O pojmu krásna. Filosofické pojednání,” Estetika 31 (1994) 113–32. Tr. of selections from no. 29 by J. Loužil.

Exhorty, tr. J. Loužil (Prague, 2006).

O matematické metodě, tr. M. Vlasáková (Prague, 2012).






English



Paradoxes of the Infinite, ed. and tr. D. Steele (London, 1950).

Theory of Science, ed. and tr. R. George (Berkeley, Los Angeles, and Oxford, 1972); abridged edition.

Theory of Science, ed. J. Berg, tr. B. Terrell (Dordrecht and Boston, 1973); abridged edition.

S. B. Russ, “A translation of Bolzano’s paper on the intermediate value theorem,” Historia Mathematica 7 (1980) 156–85.

Ewald, William, From Kant to Hilbert: A Source Book in the Foundations of Mathematics, 2 Vols (Oxford, 1996). Contains translations of nos 2 and 5 by S. B. Russ.

The Mathematical Works of Bernard Bolzano, ed. and tr. S. B. Russ (Oxford, 2004). Contents: nos 1, 2, 4, 5, 6 above; Theory of Quantities (selections), including Theory of Functions (complete) and “Improvements and Additions to the Theory of Functions”; Paradoxes of the Infinite. [= MW]

On the Mathematical Method and Correspondence with Exner, ed. and tr. P. Rusnock and R. George (Amsterdam and New York, 2004); also contains no. 26. [= MM-EX]

Selected Writings on Ethics and Politics, ed. and tr. P. Rusnock and R. George (Amsterdam and New York, 2007). Contents: Selected exhortations; selections from the Treatise of the Science of Religion, including “Natural Morality”; On the Right of the Clergy to obtain their Livelihood from Persons not of their Faith (selections); On the Best State (complete). [= EP]

Theory of Science, ed. and tr. P. Rusnock and R. George (Oxford, 2014). A complete translation of no. 17.

“On the Concept of the Beautiful: A Philosophical Essay,” §§1–25, tr. Adam Bresnahan, Estetika: The Central European Journal of Aesthetics 52 (2015) 229–66. A partial translation of no. 29.






French



“Démonstration purement analytique du théorème: entre deux valeurs quelconques qui donnent deux résultats de signes opposés se trouve au moins une racine réelle de l’équation,” tr. J. Sebestik, Revue d’histoire des sciences 17 (1964) 136–64.

Qu’est-ce que la philosophie?, tr. Denis Macabrey (Québec, 1975).

“De la mathématique universelle ou arithmétique,” Archives de Philosophie 50 (1987) 403–11.

Logique et fondements des mathématiques, ed. F. Rivenc and Ph. de Rouilhan (Paris, 1992), pp. 51–70. Brief selections from the Größenlehre and the Wissenschaftslehre, translated and introduced by J. Sebestik.

Les Paradoxes de l’infini, tr. H. Sinaceur (Paris, 1993).

De la méthode mathématique; correspondance Bolzano-Exner (Paris, 2008); also contains no. 26. Tr. coordinated by C. Maigné and J. Sebestik.

Premiers écrits: philosophie, logique, mathématique (Paris, 2010). Contents: no. 1 above (Preface); no. 2 (complete); Mathesis universelle (BBGA, IIA.5, (a)); “De la logique” (IIA.5, (f)); no. 5 above; Théorie des fonctions (IIA 10/1; selections); “De la mathématique universelle ou arithmétique [l’infini]” (BBGA 2B, Vol. 3/2). Tr. coordinated by C. Maigné and J. Sebestik.

Théorie de la Science, tr. J. English (Paris, 2011); abridged, based on Kambartel’s edition (no. 59).

“Du concept du beau” (selections), tr. C. Maigné and G. Pégny, pp. 57–73 in C. Maigné, ed., Formalisme esthétique : Prague et Vienne au XIXe siècle (Paris, 2012).

Écrits esthéthiques (Paris, 2017). Contents: “Du concept du beau” (no. 29 above), “Sur la division des beaux-arts” (no. 40). Tr. by C. Maigné, N. Rialland and J. Sebestik.






Italian



I paradossi dell’infinito, tr. A. Conte (Milan, 1965; 2nd edn Turin, 2003).

Paradossi dell’infinito, tr. C. Sborgi (Milan, 1965).

Del metodo matematico, tr. L. Giotti (Turin, 1985).

Dottrina findamentale, tr. G. Rigamonti, with notes, introduction and apparatus by L. Fossati (Milan, 2014).






Polish



Paradoksy nieskończoności, tr. Ł. Pakalska and T. CzeŻowski (Warsaw, 1966). With an introduction by T. Kotarbiński






Russian



Paradoksy beskonečnogo (Odessa, 1913).

Čisto analitičeskoe dokazatel’stvo teoremy etc., pp. 170–204 in A. Kolman, Bernard Bolzano (Moscow, 1955). Tr. of no. 5. The same volume contains selections from the Functionenlehre.






Spanish



Las paradojas del infinito, tr. L. F. Segura (Mexico, 1991).






Swedish



Marc-Wogau, Konrad, ed., Filosofin genom tiderna. 1800–talet (Stockholm, 1965). Contains selections from the Wissenschaftslehre translated by K. Segerberg.







Selected Secondary Literature


Publication Series: Beiträge zur Bolzano-Forschung

Published by Academia Verlag, St Augustin. Series editors: Winfried Löffler and Otto Neumaier



1.  Berg, Jan, Ontology Without Ultrafilters and Possible Worlds. An Examination of Bolzano’s Ontology (1992).

2.  Berg, Jan and Edgar Morscher, Bolzano-Forschung 1989–1991 (1992).

3.  Winter, Eduard, Ausgewählte Schriften aus dem Nachlaß. Edited and with an introdution by E. Morscher (1994).

4.  Morscher, Edgar and Otto Neumaier, eds, Bolzanos Kampf gegen Nationalismus und Rassismus (1996).

5.  Krickel, Frank, Teil und Inbegriff. Bernard Bolzanos Mereologie (1995).

6.  Ganthaler, Heinrich and Otto Neumaier, ed., Bolzano und die österreichische Geistesgeschichte (1997).

7.  Siebel, Mark, Der Begriff der Ableitbarkeit bei Bolzano (1996).

8.  Blaukopf, Kurt, Die Ästhetik Bernard Bolzanos. Begriffskritik, Objektivismus, “echte” Spekulation und Ansätze zum Empirismus (1996).

9.  Příhonský, Franz. Neuer Anti-Kant und Atomenlehre des seligen Bolzano. Mit den Editionsmaterialien der von Heinrich Scholz und Walter Dubislav geplanten Ausgabe des Neuen Anti-Kant und einem ausführlichen Vorwort von Edgar Morscher. Edited by E. Morscher and Ch. Thiel (2003).

10.  Berg, Jan and Edgar Morscher, Bolzano-Forschung 1992–1996 (2000).

11.  Morscher, Edgar, ed., Bolzanos geistiges Erbe für das 21. Jahrhundert (2000).

12.  Winfried Löffler, ed., Bernard Bolzanos Religionsphilosophie und Theologie (2002).

13.  Schnieder, Benjamin, Substanz und Adhärenz. Bolzanos Ontologie des Wirklichen (2002).

14.  Berg, Jan and Edgar Morscher, eds, Bernard Bolzanos Bibliothek, Teil I (2002).

15.  Berg, Jan and Edgar Morscher, eds, Bernard Bolzanos Bibliothek, Teil II (2002).

16.  Morscher, Edgar, ed., Bernard Bolzanos Leistungen in Logik, Mathematik und Physik (2004).

17.  Landerer, Christoph, Eduard Hanslick und Bernard Bolzano. Ästhetisches Denken in Österreich in der Mitte des 19. Jahrhunderts (2004).
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