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			My dialectical method is not only different from Hegel’s, but is its direct opposite. To Hegel the life process of the human brain, i.e. the process of thinking, which, under the name of “the Idea” he even transforms into an independent subject, is the demiurgos of the real world, and the real world is only the external, phenomenal form of “the Idea.” With me, on the contrary, the ideal is nothing else than the material world reflected by the human mind, and translated into forms of thought. . . . The mystification which dialectics suffers in Hegel’s hands, by no means prevents him from being the 1st to present its general form of working in a comprehensive and conscious manner. With him it is standing on its head. It must be turned right side up again, if you would discover the rational kernel within the mystical shell.

			—K. Marx, Capital, vol. I, p. 20

			 . . . it must be realised that no natural science and no materialism can hold its own in the struggle against the onslaught of bourgeois ideas and the restoration of the bourgeois world outlook unless it stands on solid philosophical ground. In order to hold his own in this struggle and carry it to a victorious finish, the natural scientist must be a modern materialist, a conscious adherent of the materialism represented by Marx, i.e., he must be a dialectical materialist. In order to attain this aim, the contributors to Pod Znamenem Marksizma [Under the Banner of Marxism] must arrange for the systematic study of Hegelian dialectics from a materialist standpoint, i.e., the dialectics which Marx applied practically in his Capital and in his historical and political works. . . . Taking as our basis Marx’s method of applying materialistically conceived Hegelian dialectics, we can and should elaborate this dialectics from all aspects, print in the journal excerpts from Hegel’s principal works, interpret them materialistically and comment on them with the help of examples of the way Marx applied dialectics, as well as of examples of dialectics in the sphere of economic and political relations, which recent history, especially modern imperialist war and revolution, provides in unusual abundance. In my opinion, the editors and contributors of Pod Znamenem Marksizma should be a kind of “Society of Materialist Friends of Hegelian Dialectics” . . . Unless it sets itself such a task and systematically fulfills it, materialism cannot be militant materialism.

			—V. I. Lenin, On the Significance of Militant Materialism, March 1922

			The oppressors oppress the oppressed, while the oppressed need to fight back and seek a way out before they start looking for philosophy. It is only when people took this as their starting-point that there was Marxism-Leninism, and that they discovered philosophy.

			—Mao Tsetung, Talk on Questions of Philosophy, August 18, 1964

			The great basic thought that the world is to be comprehended not as a complex of ready-made things but as a complex of processes, in which apparently stable things no less than the concepts, their mental reflections in our heads, go through an uninterrupted change of coming into being and passing away, in which, through all the seeming contin­gency and in spite of all temporary retrogressions, a progressive development finally asserts itself . . . But it is one thing to acknowledge it in words and another to carry it out in reality in detail in each domain of investigation. If, however, investigation always pro­ceeds from this standpoint, the demand for final solutions and eternal truths ceases once and for all; we are always conscious of the necessarily limited nature of all knowledge gained, of its being conditioned by the circumstance in which it was gained. On the other hand, we no longer permit ourselves to be imposed upon by the antitheses, which are insuperable for the old metaphysics, still all too current, between true and false, good and evil, identical and different, necessary and accidental. We know that these antitheses have only a relative validity; that what is now recognized as true also has its hidden false side which will later manifest itself, just as what is now recognized as false also has its true side, by virtue of which it could previously be regarded as true; that what is maintained to be necessary is composed of sheer contingencies, and that the so-called accidental is the form behind which necessity hides itself. 

			—F. Engels, Ludwig Feuerbach and the End of Classical German Philosophy, p. 41

			[The laws of dialectics] are developed by Hegel in his idealist fashion as mere laws of thought: the first, in the first part of his Logic, in the Doctrine of Being; the second fills the whole of the second and by far the most important part of his Logic, the Doctrine of Essence; finally the third figures as the fundamental law for the construction of the whole system. The mistake lies in the fact that these laws are foisted on nature and history as laws of thought, and not deduced from them. This is the source of the whole forced and often outrageous treatment; the universe, willy-nilly, is made out to be arranged in accordance with a system of thought which itself is only the product of a definite stage of evolution of human thought. If we turn the thing round, then everything becomes simple, and the dialectical laws that look so extremely mysterious in idealist philosophy at once become simple and clear as noonday.

			—F. Engels, The Dialectics of Nature, p. 62
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			Series Editors’ Foreword

			Reclaiming Communism 
as Double Negation

			Tarrying With Generation

			The concept within Marx and Engel’s dialectical materialism—the negation of the negation—is the thread woven throughout the pages of Reclaiming Communist Philosophy. Drawing on examples from the natural sciences, Au not only presents compelling examples of this concept in action, highlighting its revolutionary significance along the way, but he draws attention to the continuity between the social and natural sciences too often ignored within the academy. To introduce how this process of double negation is the motor force driving transformation, we want to turn to one of the central contradictions at the heart of capitalism: labor-power. Turning to a brief explanation of how the negation of the negation functions under capitalism will help the reader prepare for the text that follows this brief Introduction.

			The central contradiction within capitalism resides within the fact that the laborer’s labor-power is the sole source of all new value created, and it is thus the substance of capital’s self-expanding value. Because the sole driving force of capitalism is the expansion of value on a perpetually increasing scale, the laborer is subjected to increasing pressures of exploitation. Methods of increasing the rate of exploitation lead to deepening alienation: Not only is the value of labor-power pushed down to the bare absolute minimum, but the division between mental and manual labor is intensified. The latter fractures and fragments being, while the former threatens their very existence as a being. In this way, capital works to negate the laborer’s existence and the very system of nature itself.

			The opposite drive, of course, emerges from within the laborer’s self-activity: resistance. At the most general level, worker resistance is defined as the collective drive to negate their own negation through the destruction of the negating system. Au takes great pains to demonstrate that this double negation is inevitable. That is, the fundamental contradiction of capital drives capitalism in a definite undeniable direction—the resolution of the contradiction—the negation of the negation—the negation of the condition where the laborer is negated in the quest to perpetually expand or augment value. While the resolution of it is inevitable, the time it takes, the number and degree of setbacks that delays the resolution, and so on are unknown variables. This has been a source of great confusion among communists. Au’s book intervenes to cut through the confusion. Au takes up Marx, Engels, and Lenin and wields them to critique Mao’s philosophical formulations while upholding Mao’s practice. In particular, Au critiques Mao’s rejection of the negation of the negation as a law of dialectics and the confusion of inevitability with determinism that his rejection invites.

			The establishment of communism is the complete negation of the negation, the resolution of the contradictions that drive the processes that maintain capitalism. However, other processes can destroy capitalism: nuclear holocaust, environmental collapse, and species extinction have reared their heads in recent history. These processes are not driven by the fundamental contradiction of capitalism (and hence do not resolve that contradiction) but are processes driven by other contradictions, some of which are biological rather than social in nature. The demise of capitalism (and likely that of human existence) is the negation of the negation of these other contradictions, not the fundamental contradiction of capitalism. Of course, capital’s tendency toward negating itself has been carefully mitigated by another force: the state. The state, in other words, is fundamentally a way in which the contradictions within the capitalist class and between the capitalist class and the exploited classes are managed.

			Lenin’s discussion in The State and Revolution outlines why the state is such a central concern for the proletarian struggle. The displacement and complete elimination of the bourgeois state and its replacement with the proletarian state is a step in the process of the negation of the negation. The workers’ state emerges to repress capital and its agents—to repress, that is, the landlords, merchants, financiers, and so on. At this point the primary contradiction is only partially resolved; the negation hasn’t yet been negated. The bourgeois forces and all counterrevolutionary elements would still need to be defeated to realize the resolution of the essential contradiction. The proletarian state would therefore have to continue to exist to repress attempts to restore capitalism. With the final defeat of the capitalist class and the unification of mental and manual labor, we can begin to see the withering away of the state.

			Au’s book forces this process into the spotlight, asserting its centrality to the proletarian movement just like Lenin did with the state in his short pamphlet, penned hastily just before the October Revolution. By turning to the natural sciences, Au is able to demonstrate not just the operation of double negativity; he is also able to show us that negation is a process of ontological generation and creativity, one that breaks the chains of capitalist alienation, allowing our human capacities, our collective imagination and intelligence, to flourish.

			Curry Stephenson Malott 
Derek R. Ford
Series Editors

		

	
		
			Preface

			As I write this preface in May of 2016, I cannot help but be astounded by the speed at which the global system of imperialism is imploding, despite the fact that I had long anticipated this. As Chris Powell1 famously noted in his 2008 summation of quantitative easing,2 “There are no markets, only interventions.” Well so much for free markets, still the highly touted sine qua non of capitalism.

			I certainly expected the 1% to unleash fascist movements but I did not expect that their movements would so quickly threaten to dominate the European political landscape in the wake of America’s ruthless destabilization of the Middle East, as well as in the United States, in the run-up to the 2016 presidential election. Nor did I expect that Donald Trump would be the one to lead the American version of that movement, though intimations of this could be seen in the amount of free air time that he got from the media early on in his campaign.3

			While I fully expected the heavy worldwide barrage of antisocialist/anticommunist propaganda to eventually wear very thin, even in the United States, I did not expect the Occupy Movement to capture the public imagination so definitively and quickly: We, the 99%, are controlled by our governments, in the interest of the 1%. The garbage about socialism/communism that filled every form of media in the Western Bloc since the end of World War II is no longer working. The Bernie Sanders campaign is riding this sea-change as legions of the young in the United States proclaim their openness to socialism.

			In fact, capitalism in its most highly developed form—imperialism4—is facing the severest crisis in its brief history. Within this system, there is no way out of the horrendous suffering so many are already enduring around the world. The immense destructive forces of capitalism will make life a whole lot worse for the more than 99%. The choice before us is becoming clearer and clearer—to move on to a higher level of society—socialism—or to passively allow capitalism to be restored for another round by not organizing effectively enough to destroy and replace it.

			In 2008, as the most recent crisis began, the unipolar world was more thoroughly dominated by imperialism than ever before, more tightly integrated into one subservient system. The American eagle spread its wings over the entire earth, screeching “Communism is dead!” The global assembly line transformed the life blood of workers from the shantytowns of the megacities into a seemingly unending stream of imperialist super profits. The war machine of the United States, the most massive and formidable the world had ever known, rained death and destruction on Afghanistan and Iraq, with side trips to Pakistan and Syria, and threatened more of the same for many others in its pursuit of total hegemony.

			But as 2008 drew to a close, the world witnessed a seemingly unimaginable spectacle: the unraveling of the projected American Century. In a report issued by the National Intelligence Council at the end of 2008, Global Trends 2025: A Transformed World, it was envisioned that the U.S. would no longer be the king of the global imperialist dung heap:

			The new study . . . projects a “multipolar” global landscape, where the United States is merely “one of a number of actors on the world stage” and where the U.S. dollar will only be “first among equals” in a basket of international currencies.5

			However, by 2013, this estimate of what the global landscape would look like in 2025 seemed overoptimistic about the United States, its European allies with which the U.S. is inextricably entangled, and the dollar:

			Since 2008, the main central banks of the world have printed $9 trillion. On top of that, the US federal debt has increased by almost $8 trillion during that same time period. If we had a temporary crisis in 2008, then money printing should have stopped. But it hasn’t.

			And the printing is continuing at the same rate since 2010. Since 2010, the biggest central banks have printed $5 trillion, and US debt has increased by another $5 trillion . . .

			. . . [T]he European banks . . . are under tremendous pressure. The ECB [European Central Bank] has lent them €1 trillion, and very little of that has been repaid. Most of it falls due in 2014. Both Spain and Italy owe well over $200 billion each. There’s no chance of these countries repaying that money.

			 . . .  Remember, none of the toxic debt that started the problem in 2008 has been dealt with—it’s still there. So we have a European banking system which is fighting for survival.

			And if we look at the banks in the US, why do you think that Goldman Sachs, JP Morgan, and Morgan Stanley are all downgraded? It’s because their balance sheets would have had major deficits if they valued their toxic debt at market value. In addition, US banks have several hundred trillion of derivatives, a big part of which is worthless.6

			The U.S. has been forced to withdraw most of its troops from Iraq, leaving behind a nation wracked by internal dissensions, both political and economic, exacerbated by the years of imperialist occupation. Iraq has hung like an albatross around the neck of the American empire. The U.S. military, the mightiest, and by far the most expensive, that the world has ever known, was ground down, exhausted, unable to suppress a rag-tag, divided Iraqi insurgency. Having no other options, it accepted the humiliation of paying insurgents to stop their attacks, thereby helping the U.S. to maintain a thin façade of dignity as its troops withdrew from active combat:

			The real purpose of the “surge” was to hide another deception. The Bush regime is paying Sunni insurgents $800,000 a day not to attack U.S. forces. That’s right, 80,000 members of an “Awakening group,” the “Sons of Iraq,” a newly formed “U.S.-allied security force” consisting of Sunni insurgents, are being paid $10 a day each not to attack U.S. troops. Allegedly, the Sons of Iraq are now at work fighting al-Qaeda.7 (emphasis in the original)

			
				
					The War on Drugs: Taliban v. CIA

					In 2007, 93% of the opiates on the world market originated in Afghanistan, according to the United Nations Office on Drugs and Crime.43 In 2001, however, prior to the U.S. invasion, “U.N. drug control officers said the Taliban religious militia has nearly wiped out opium production in Afghanistan—once the world’s largest producer—since banning poppy cultivation last summer.”44 In contrast, “Within 2 years of the CIA’s arrival, the Pakistan-Afghanistan borderland became the biggest producer of heroin in the world.”45

				

			

			This is not to say that the defeat of U.S. strategy in Iraq is total—after all, the U.S. now has large quasi-permanent military bases in Iraq that they hope will be useful in controlling the Middle East and securing the Eurasian energy corridor along the southern flank of Russia, key elements in U.S geostrategy.8 After active combat troops were withdrawn, the U.S. has kept a contingent of troops in these established bases.9

			
				
					“Happiness is Multiple Pipelines”

					Elizabeth Jones, the United States ambassador to Kazakhstan from 1995 to 1997, was known to drive around its capital city, Astana, in a car sporting a yellow bumper sticker with this catchy message. This is undoubtedly how those pipelines appear to those who look down at the world from penthouse offices and boardrooms or from the corridors of power in Washington.46 However, from the standpoint of the vast majority of people in the world, the Great Powers’ pursuit of mult­iple pipelines mean war.

				

			

			Much of Afghanistan is still in the hands of warlords, the Taliban (or neo-Taliban), and Al Qaeda elements, while the U.S.-installed central government is essentially confined to the capital, Kabul.10 The U.S. War on Drugs is a cruel joke, given the expansion of the opium trade from its total eradication under the Taliban to Afghanistan’s current dominance of the global opium market.

			Obama succeeded in his vow to “get” Osama Bin Laden. He has launched repeated drone strikes on the tribal areas of Pakistan, with or without the permission of the Pakistani government. The initial plan was to redeploy the troops withdrawn from Iraq to Afghanistan,11 another scheme gone awry as a frustrated U.S. considers leaving Afghanistan. Like any good U.S. politician, Obama omits mention of the importance of Afghanistan to the U.S. project of maintaining control of oil and natural gas pipelines in Eurasia.12

			The Middle East and North Africa were shaken by the “Arab Spring” and continue to be unstable. Prior to the U.S. invasion, China had absolutely no access to Iraqi oil. Following the U.S. retreat, in an ironic twist, China’s presence in Iraq is now spoken of in terms of “dominance of its oil fields.”13 Other competitors also took advantage of the U.S.’s Middle East muddle. In 2013, the U. S. lost face when it first threatened to strike Syria militarily and then backed down in the face of a smooth move by Putin, who quickly brokered a dismantling of Syria’s chemical weapons cache.

			The revelations by Edward Snowden about the extent of domestic, as well as international, spying by the U.S. National Security Agency continue to rock the U.S. bloc.

			Domestically, the U.S. economy is in shambles. The Big Three automakers—General Motors, Ford, and Chrysler, icons of American industry—were on their knees in 2008, begging Congress to use taxpayer money to save them from bankruptcy.14 In 2013, Detroit, once the automobile capital of the world, was utterly insolvent.15 The pillars of Wall Street, the major investment banks—Bear Stearns, Lehman Brothers, JP MorganChase, Morgan Stanley, and Goldman Sachs—no longer exist in their former configurations—they’ve either been dismantled and eaten by others or converted into bank holding companies that are “Too Big To Fail”16—that is, they were bankrupt and had to be bailed out by U.S. citizens, or else a drastic financial calamity would have immediately ensued. In 2008, Ben Bernanke, then Chair of the Federal Reserve, and Henry Paulson, then Treasury Secretary, careened drunkenly from one short-term fix to another in a futile effort to shore up a devastated financial system,17 with no clear plan for how to get out of the crisis except to pledge trillions of dollars in the most massive transfer of wealth in history,18 from society as a whole to the richest 1%—more than $8.5 trillion as of November, 2008.19 Many believe that these “fixes” have in fact exacerbated the crisis instead of ending it.20 In fact, as of November, 2013, “the problem has actually gotten worse.”21

			The triumphal march of imperialism over the ashes of communist revolution now looks very fragile and temporary.

			The financial and economic crisis that first erupted in the U.S. in 2007 has now wreaked havoc throughout the world. The globalization that took place in the 1990s and 2000s, after the collapse of the Soviet Union, was a leap in the integration of the world’s economy into a single system dominated by the U.S. imperialists. The capitalists of the emerging countries known by the acronym BRICS—Brazil, Russia, India, China, South Africa—temporarily reaped great profits through export-driven booms, opening their economies to enhanced plundering by the imperialists of the G7 nations and exporting their production to satisfy the debt-driven consumption of the United States, Japan, and Europe. China is now converting from being export-driven to production for domestic consumption, using Chinese-made industrial parts, as reported recently. While China was able to build up a substantial middle class through the economic expansion, this article remarks that the automation in the factories poses great obstacles for other BRICS nations to follow the Chinese road.22 But now the BRICS’ economies are being sucked into the whirlpool ravaging the Western Bloc. Whole countries teeter on the verge of bankruptcy.23 What we have experienced so far is just the opening phase of an economic tsunami engulfing the globe.

			In the midst of the drastic disarray in the U.S. empire, the progressive spirit of the 1960s made a ghostly reappearance all over the world, even in the U.S., in the form of the Occupy Movement, which hovered briefly over the global economic wreckage, calling attention to all of the suffering that the crisis brought—and continues to bring—to the vast majority of the world’s people.24 The celebrated economists who have held the reins of U.S. economic policy and who have scoffed at a central conclusion of Marx’s Capital—economic crises are inevitable under capitalism—hope no one will remember their rash claims that capitalism had overcome these problems—that capitalism had permanently triumphed and we had arrived at the “End of History.”25

			
				
					Famous Economists Declare Capitalism’s Boom/Bust Cycle Finally Conquered26

					In talking about “the old notion of a . . . business cycle,” Nobel laureate economist Robert Solow said, “Today’s graduate students have never heard of Kondratieffs [growth cycles averaging 50 years], Juglars [fixed investment cycle of 7 to 11 years] and Kitchins [short investment cycles of about 40 months], and they would find it quaint if they had.” In 1972, Nobel laureate economist Paul Samuelson quipped at a conference on the occasion of the 50th anniversary of the National Bureau of Economic Research that after 50 years of study, the bureau had “worked itself out of one of its jobs, the business cycle.” Kennedy/Johnson economics advisor Arthur Okun claimed that recessions were “‘now preventable, like airplane crashes’ and business fluctuations as a threat to the smooth operation of the modern economy were ‘obsolete.’” Alan Greenspan, when he was chair of the Federal Reserve, “has publicly wondered whether the US economy has not moved ‘beyond history,’ laying to rest the business cycle once and for all.”

				

			

			As 2013 drew to a close, the global crisis in capitalism had only worsened, causing many to express concern over a convulsion in global society of historically unprecedented depth. Moreover, an unprecedented event, totally unexpected in the 20th century, has occurred—a new power, China, has emerged to challenge the American hegemony:

			China is the only country widely seen as a possible threat to U.S. predominance. Indeed, China’s rise has led to fears that the country will soon overwhelm its neighbors and one day supplant the United States as a global hegemon.27

			The status of the U.S. dollar as the world’s reserve currency since the end of World War II is now being threatened by the yuan or renminbi, China’s currency, perhaps together with other currencies.28 During the 20th century, who would have thought that a formerly Third World country could ever displace a First World country as the leading economic power?29 A new road to global dominance has unfolded—an oppressed country can go through a socialist phase before rupturing its socialist shell. China has grown strong enough to challenge the United States economically and politically for world dominance.30 And it is investing heavily in its military. Near the end of October 2013, China brazenly published in all of its major newspapers its ability to “nuke U.S. cities.”31 But China, too, is subject to the economic vortex that is rendering all global players unstable.32

			Scientific analysis of these and other epoch-making events is needed, analysis that must be carried out thoroughly on the basis of a correct understanding of materialist dialectics.

			Today, in 2016, “the 99%” are increasingly disenchanted with capitalist society, some falling under the sway of fascistic demagoguery and others, including many young people, suddenly telling pollsters they are “open to socialism.” But the left, worldwide, has been weakened, thrown into uncertainty and disorganization by the mistakes of the past, especially methodological mistakes such as confusion about scientific method and philosophy, which have limited our ability to cut through the onslaught of anticommunist and antisocialist propaganda (Communism was a misguided totalitarian dream, Mao was a monster, etc.), to learn from our mistakes, and move beyond the monstrosity of capitalism.

			*    *    *

			This study is the result of many years of agonizing over the setbacks in the struggle for communism that took place during the last half of the 20th century. Though these setbacks have wiped out virtually every gain that communist revolutionaries have fought for, these defeats do not mean that communism has been proven to be a pipe dream, as the capitalists and their propagandists claim. Rather, they point to much needed corrections and clarifications among all who find the current imperialist global order intolerable. Engels’ remark about the importance of a scientific understanding of capitalism has a particular resonance today, given these disasters: “The socialism of earlier days certainly criticised the existing capitalistic mode of production and its consequences. But it could not explain them, and, therefore, could not get the mastery of them. It could only simply reject them as bad” (Engels, Anti-Dühring).33

			The restoration of capitalism in the People’s Republic of China after the death of Mao was particularly heartbreaking, especially because the Cultural Revolution, an unprecedented attempt to stave off capitalist restoration under socialism, was unable to stop the new mandarins led by Deng Xiaoping from usurping power.34

			Over the course of the 20th century, much of the international communist movement lost its mooring from its scientific roots, the guiding philosophy of dialectical materialism established by Marx, Engels, Lenin, and Mao, though this hardly means that everything was bad. Communist revolutionaries need to do some house-cleaning on a very fundamental level in order to regroup. Understanding the philosophical roots of many of the errors has helped to fuel my sense of optimism that the next round can be much better, can take us much further down the communist road.

			This study exposes basic, intertwined errors in philosophical formulations that have beset the movement after Lenin: the discarding of negation/sublation and the negation of the negation: a mechanical view of the relation of internal and external or basis/condition of change, together with a mechanical view of the transformation of opposites into each other. These conceptual errors are related to others, such as the distortion of the concepts of the monism of materialist dialectics, of synthesis, and of spiral development. Everything projected about the future society by our teachers Marx, Engels, Lenin and Mao, about the goal of classless society, is rooted in a scientific assessment obtained through an understanding of the negation of the negation, whether consciously or unconsciously.

			Explanation of the basic terms and concepts of materialist dialectics, their meaning and significance, is central to this study, in the spirit of Engels’s Dialectics of Nature:

			[M]y recapitulation of mathematics and the natural sciences was undertaken in order to convince myself in detail—of which in general I was not in doubt—that amid the welter of innumerable changes taking place in nature, the same dialectical laws of motion are in operation as those which in history govern the apparent fortuitousness of events; the same laws as those which similarly form the thread running through the history of the development of human thought and gradually rise to consciousness in the mind of man; the laws which Hegel first developed in all-embracing but mystical form, and which we made it our aim to strip of this mystical form and to bring clearly before the mind in their complete simplicity and universality. (Engels, The Dialectics of Nature)35

			The physical sciences are an inexhaustible source of material that can be brought to bear on Engels’ sketchy attempt at illustrating materialist dialectics at work in the physical world. It is notable that the basic philosophical tenets underlying the communist outlook or ideology are all supported by the natural sciences, a strength that deserves emphasis, especially since this fact is totally ignored by the Academy. This book has the unusual and unique feature of expounding basic communist philosophy and ideology utilizing the natural sciences to explain and illustrate key concepts. It is important at this point in history to use the explosion in the physical sciences since Engels’ time to reaffirm the validity of materialist dialectics—a tiny fraction of this material will be utilized here to do just that.36 This is necessary, not only because of the defeat of socialism globally, but also because of the dominance of various forms of subjective idealism that reemerged during the 20th century, bolstered by subjectivist interpretations of quantum theory and relativity. Furthermore, certain refinements in the view of materialist dialectics promulgated by Marx, Engels, and Lenin are discussed in this study which, I believe, strengthen materialist dialectics along scientific lines.

			The physical sciences, while possessing a great deal of complexity, are far less complicated than any of the soft sciences in that reliable, simplified, testable approximations exist. Relatively simple models of physical phenomena can provide examples of materialist dialectics that are sufficiently rich so that major features can be highlighted but yet not get us immediately embroiled in the complications inherent in historical, social, political, or economic examples. I believe the examples from the physical sciences provide the simplest way to grasp the essence of materialist dialectics. We need to learn how to wield this powerful philosophical tool to analyze—and change—the world and society.

			Notwithstanding the old joke that Marxists have predicted seven of the last three crises, the current gigantic crisis that we are caught in is not surprising within Marx’s dialectical materialist framework. This is a crisis that so many of the expert bourgeois economists did not see coming, even when it was slapping them in their faces during its initial phase. However, the complexities of social science forbid precise prediction of when a particular crisis will erupt or the particular path of the collapse of the system. Nonetheless, the underlying contradictions that produce capitalist crises and why they are inevitable can be understood on the basis of Marx’s methodology and his opus magnum, Capital.

			When things are not taken up scientifically, what remains is either explicitly religious belief or quasi-religious faith in the vision of a leader, a cult of personality. In either case, there is no basis for arguing out why—or whether—a particular position is correct. The acolytes must always wait for the word to come down from above. Everything they do must be judged in accordance with whether or not it conforms to the pronouncements of a maximum leader or guru or pope. Where he got his lines from is hidden in the shade. Did they emerge from his intrinsic genius? Direct communication with a deity? Lucky guess? Whatever the case may be, his positions are not to be challenged. Nor can he possibly make a major mistake. There is no perceived need—and therefore no desire or ability—to train others in being scientific. Deviations from the scientific road lead to the formation of cults of one kind or another and opportunism in the political realm. In this way, philosophical errors are directly tied to theoretical, political and organizational errors. “The 99%” must take up science, especially Marxism, in order to eliminate class exploitation and oppression and be masters of their own fate. It is the business of communists to take up science themselves and continually arm others in this method.

			This is not merely an academic question. Over the years when this book took shape, the contemporary relevance of Maoism was illustrated most prominently by the emergence of armed revolutionary movements in Peru, Nepal, and India, led respectively by the Communist Party of Peru (more popularly known as the Sendero Luminoso), the Communist Party of Nepal (Maoist), the Communist Party of India (Maoist), and Naxalbari, the Communist Party of India (Marxist-Leninist), all of whom claimed Maoism as the backbone of their ideology. Some allegedly Maoist parties—fortunately not all—showed a marked tendency towards the formation of a cult around leaders: Chairman Gonzalo of the Communist Party of Peru, the self-proclaimed “guarantor of the revolution” who has, since his capture, declared that the Peruvian revolution was impossible “for now”37 (because its “guarantor” was captured?) and Bob Avakian, Chairman of the Revolutionary Communist Party, U.S. (hereafter abbreviated RCP), whose organization launched a campaign in 2004 that was an open call for a cult of personality around him.38 Many members of the Revolutionary Internationalist Movement (RIM),39 a formation that proclaims Marxism-Leninism-Maoism as its guiding ideology, have condemned both the deviations of the Nepalese party40 and the cult of personality built around Chairman Prachanda of the Communist Party of Nepal (Maoist) and others. I agree with the Communist Party of India (Maoist) which argued that Prachanda Path, the strategy of the Nepalese Party for liberation, peace and prosperity is actually a form of bourgeois democracy. The revisionist parties have forgotten Marx’s remark:

			[S]uch was my aversion to the personality cult that at the time of the International, when plagued by numerous moves—originating from various countries—to accord me public honour, I never allowed one of these to enter the domain of publicity, nor did I ever reply to them, save with an occasional snub. When Engels and I first joined the secret communist society, we did so only on the condition that anything conducive to a superstitious belief in authority be eliminated from the Rules. (Marx)41

			Maoism represents a continuation and leap in Marxism-Leninism,42 despite weaknesses in Mao’s philosophical formulations that, when taken at face value, actually run counter to classical materialist dialectics. My study sheds light on how the utilization of weaknesses in Mao’s philosophical formulations could be (and have been) used to justify deviations from scientific methodology and to promote opportunism—in opposition to Maoism itself. An egregious example of such behavior is described in Appendix C. Hence the criticism of Mao’s formulations is to be distinguished from the criticism of the philosophical revisionism of some current leaders of allegedly Maoist parties who exploit Mao’s philosophical weaknesses to push forward an antiproletarian agenda.

			When this book began to circulate globally as a manuscript among a select audience of political activists who were primarily Maoists, it was titled The Dialectics of Nature Revisited: Reclaiming Our Heritage, written under the nom de plume, Alejandro R. Matigari. Because of the composition of that audience, there was no need to spell out explicitly what the manuscript was about. The name Matigari was chosen to evoke the image of the need internationally for revolutionaries to do serious re-examination of our theory and practice. Now that the manuscript has become a book issued under my given name and available to a more general audience, its title has been changed to reflect what is between its covers more clearly.

			Why the Name Matigari

			Many people in the U.S. changed their names in the wake of the Civil Rights movement—Malcolm Little became known as Malcolm X, Lew Alcindor as Kareem Abdul-Jabbar, Cassius Clay as Muhammad Ali, Leroi Jones as Amiri Baraka. I too had chosen another name—Matigari—the name of a fictional revolutionary and of the novel in which he lives, a modern fable written in Gikuyu by the great Kenyan writer Ngugi wa Thiong’o. This short work, which has now been translated into many languages, tells the story of an old freedom fighter from an unnamed country who emerges from the forest, years after the official victory, to find the descendants of his old enemies—the colonists and their Black collaborators—still riding around the country in Mercedes Benzes while poor children sleep in abandoned cars; still raising cash crops for export while the people go hungry; still living in big houses that others built with their own hands; still appropriating the profits from factory goods that others labor to produce; and still enforcing these familiar social arrangements with the same brutal repression, judicial trickery, and public double-talk employed by their fathers in support of the colonial regime. With a few changes, this could be a description of China today.

			As the story begins, Matigari emerges from the forest, buries his weapons beneath a tree, “girds himself with a belt of peace,” and sets out to find the women and children he has left behind. When he has gathered them together, he plans to go home, to claim the house he had built with his own hands, which had been usurped by Settler Williams. But when he descends to the city, he finds hungry children living in junked cars, daughters of revolutionaries prostituting themselves to survive . . . and the house he built in the hands of the son of his old enemy.

			Searching vainly for the justice for which he’d given years of battle, he wanders through the land asking the questions that his supposedly victorious compatriots are too fearful and downhearted to ask. As the authorities attempt to silence him—along with striking workers and students—the contagion of his bold questioning spreads. In the end, with a new mood of rebellion taking hold among the people, he finds that his “belt of peace” is insufficient to reclaim the hijacked, betrayed revolution.

			Although the name Matigari wa Njiruungi is a Kikuyu phrase meaning “the patriots who survive the bullets,” Ngugi has deliberately set the story in an unnamed country. Nevertheless, the story fits Kenya, the country in which the author had been imprisoned and from which he was eventually exiled. The fit is so good that the Kenyan authorities, alarmed by the subversive whispering about Matigari, actually issued an arrest warrant for the fictional character. When they discovered their mistake, they raided bookshops to confiscate all copies of the book.

			I have borrowed the name Matigari to sign my own manuscript not for its literal translation—in no sense am I a patriot, though that term has some justification in Matigari’s case—but because Matigari’s quest and the society he finds himself in as he emerges from the forest is not only Kenyan, not only African, but is in fact the global society we find ourselves living in at the start of the 21st century. If Matigari were to wander the entire earth—as in a sense, he is doing, now that he has found translation into many languages—he would find the same essential situation and would raise the same battle cry:

			I will not produce food
For him-who-reaps-where-he-never-sowed to feed on it
I will not build a house
For him-who-reaps-where-he-never-sowed to sleep in it
While I sleep in the open!

			Now that the great socialist societies of the last century have been usurped, hollowed out, reversed, neutralized . . . what remains for those of us who have survived the 20th century’s revolutions, failed attempts at revolution and successful counter-revolutions? What remains for all of us who find ourselves disgusted by the heightened oppression and suffering throughout the world? What remains is the need to return, like Matigari, to the tree where our weapons are buried, to dig them up, dust them off, sharpen them, and prepare for the next round of battle. The tree in question is the great tree of our history—the history of the worldwide struggle to defeat all forms of class society and the exploitation and oppression on which they depend. The weapons that are buried beneath that tree are those forged by Marx, Engels, Lenin, and Mao. Let’s dig them up again, sharpen whatever needs sharpening, and, in the words of Lenin,

			Cast away illusions—
Prepare for struggle!

			I have found my own philosophical odyssey to be useful. My feeling of optimism grew stronger as my understanding of these questions of philosophy and science progressed. I hope you will find my musings useful: scientifically, philosophically, psychologically and politically. Paraphrasing Mao Tsetung,

			The 21st century can be glorious,
if we dare to scale the heights!
“The road is tortuous, the future is bright!”

			Wilson W. S. Au
Updated May 5, 2016
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			No Surrender

			1.1    The Importance of Philosophy to Communist Revolution

			In the 20th century, communists wrenched great victories out of the horror of each world war: the Bolshevik revolution in the aftermath of World War I, the Chinese revolution through the course of World War II, along with Yugoslavia, Romania, Albania, North Korea, and North Vietnam, followed later by Laos and Cuba. By the closing years of the 1960s, the world seemed to brim with the possibility of imperialism’s defeat and the victory of socialism, if not throughout the world, then at least in many regions beyond the borders of the communist bloc. But these hopes turned out to be naïve. What happened instead was the reversal of socialism wherever it had sprouted roots, despite the insistence of Western politicos and apologists for capitalism, as well as some socialists, that these countries are still socialist or even communist.1

			The Communist Manifesto 2 opens with “A spectre is haunting Europe—the spectre of communism.” However, this time around it’s the whole world that is being haunted, despite the complete reversal of socialism that has taken place. Of course, revolutionaries must ask and answer many questions: How could this reversal have happened? Wasn’t communism’s triumph over capitalism supposed to be inevitable? Is anything inevitable—except maybe death? What makes anything inevitable—including death? Is the dream of ending the imperialist night an impossible one? Is this really—as the capitalists would have us believe—the essential lesson of the 20th century? Where are the proletarian masses, the “gravediggers of capitalism”? Why are they not busy with their shovels? Why do many who suffer from U.S. imperialism fall under the influence of fundamentalist—and capitalist—Islam, ready to die as suicide bombers, rather than raise the banner of proletarian revolution? Why have socialist experiments spawned ponderous, top-heavy bureaucracies that have made a mockery of the proletarian transformation of society? Why were the revisionists3 able to restore capitalism in the Soviet bloc after Stalin’s death and in the People’s Republic of China (PRC) after Mao’s death, despite the Great Proletarian Cultural Revolution?4 In these reversals, how should we understand the roles of the external condition, the internal basis of change and the interpenetration of the internal and external? Mao’s summation that the main danger of capitalist restoration resides in the upper echelons of the party raises important questions about democratic centralism. Have Maoists done better on this question than communists of the past, or have they not? This list of questions is but the proverbial tip of an iceberg.

			In the face of all of this, should we cling to the doctrine of the inevitability of communism like Catholics clutching rosaries? If communism is not inevitable, is communist struggle merely a subjective matter of refusing to give in—of holding our heads high to serve as examples to future generations as we chase the holy grail of classless society? This once cherished belief of revolutionaries the world over has now been thrown into doubt by the ability of capitalism to regenerate itself despite repeated crises. If communism is indeed inevitable, why do we have to do anything? Communism exists—if at all—as a distant, utopian dream for those who were once ready to lay down their lives to hasten the achievement of that goal. What replaced it was a sense of the inevitability of capitalism’s recovery from its recurring crises, often accompanied by the remark, Revolution? Not in my lifetime! Few now care to talk about it, but it must be confronted. Obviously, communism is not inevitable if human society is destroyed. However, is there a scientific meaning of the term inevitability of communism? How is it arrived at? Is its scientific meaning different from the naïve view that capitalism, or its incarnation as imperialism, will simply topple over by its sheer weight—through imperialist overstretch—that all we really need to do is wait? Is there some kind of predetermined path to communism? In fact, what are the defining characteristics of communism—are these linked to the concept of inevitability?

			Or, are the terms scientific inevitability or science merely a totalizing claim of Western or White hegemony—as various nationalists, Third Worldists, post-Marxists, post-Modernists, and religious people might claim?5

			So many interrelated questions confront us in the 21st century. These questions are urgent, for even as the United States bullies the world with seeming impunity, the possibility of its empire unraveling through an economic and political meltdown of unprecedented global proportions shimmers tantalizingly on the horizon.

			What are the strengths and weaknesses of imperialism today? What is our understanding of the current developments of imperialism in relation to the possibilities of communist revolution; that is, in philosophical terms, what is our analysis of the nature of contradictions in the world today and their status? If the imperialist process continues to integrate the world into a single political economy (similar to what occurred in the formation of modern nations out of smaller kingdoms, principalities, and tribal lands), is it possible for imperialist contention to eventually become primarily non-military, as in the contention between imperialists within a single nation? Imperialists will undoubtedly continue to wage wars of suppression and give birth to more rebellions and revolutionary wars. But is world war between imperialists unlikely in the nuclear age? Is it possible to have world war without the use of nukes? Why did the Soviet imperialists capitulate to the U.S. instead of holding out until either they or the U.S. launched World War III? The profound global events that volcanically shook the 20th century raise these and many other difficult questions for revolutionaries today.

			In order to seriously address these questions, a reexamination of communist methodology is required. This is the task of the present study, the underlying theme of which is that throughout the 20th century after Lenin’s death, much has gone wrong in the understanding of communist philosophy—materialist dialectics—within movements upholding the goal of communism.

			As Marxists of many different trends have so often said (even if they themselves did not follow through in practice), no political movement, regardless of its intentions, can transform the world in a way that shatters the chains of class society and clears the road to communism without the philosophy needed to understand the dynamics of society. The scientific nature of Marxism was accepted axiomatically within the communist movement through much of the 20th century. It has been one of the very few things that the various groups claiming to be Marxist, Marxist-Leninist, or Marxist-Leninist-Maoist could agree on. But what does this mean? Is it true? Is Marxism’s scientific character an inevitable part of the development of the fundamental contradiction of capitalism? Or is it simply a matter of choice? Of one’s class stand? This issue needs to be re-examined. The revolutionary advances we have achieved—and they have been great achievements, however temporary and however flawed by errors—have only been gained through our grasp of materialist dialectics (however intuitive or incomplete), in combat against all forms of bourgeois philosophy. Minimizing the philosophical struggle or denying its importance altogether, implicitly or explicitly, is one form in which pragmatism—the philosophical view of U.S. imperialism6—has infected the communist movement through the course of the 20th century. How often have we succumbed to shortcuts that promise more practical, realistic, immediately achievable goals7 and given up on our long-term goal of communism? With such an orientation, how will the proletariat ever get out from under the rock of bourgeois domination and master every sphere of society? The communist movement has often lost its mooring to the science of Marxism, at times floating off almost imperceptibly, treating communism as a religion—clutching some of its major tenets fervently, like cherished dogma—but then, when confronted with urgent problems, throwing principle overboard in pragmatic pursuit of whatever, in a given situation, seems to work. We must therefore rethink our understanding of materialist dialectics in order to grasp and correct the errors in our theory and our practice, regroup and prepare for a new wave of advance towards communism in the 21st century.

			This is not to say that the first or only thing we need to do is to fix our philosophical understanding in order for revolution to proceed. But it is an important step. The political ferment is clearly continuing to grow on every continent since 2007, even in the industrialized world where it has proved incredibly difficult to maintain sustained revolutionary movements led by proletarian parties. Imperialism is caught in the grip of a global financial crisis as every fiat currency threatens to become completely worthless—the U.S. dollar has declined by more than 2000% since the founding of the Federal Reserve in 1913, a decline that accelerated wildly in recent years.8 The rapidly rising tide of political struggle demands that revolutionaries rise to the occasion. We need to sum up our past mistakes, criticize ourselves, join in and lead this developing tsunami in a direction that will ultimately do away with class exploitation and oppression.

			Defeats induce pessimism in some, but in others, they fuel a determination to forge better weapons. After the defeat of the Parisian workers’ insurrection in July 1850, the last of the workers’ revolutionary outbreaks throughout Europe during the 1848–1850 period, Marx set out to restudy political economy, from the beginning, in order to lay the groundwork for revolutionary theory. Marx forged materialist dialectics out of the idealistic philosophy of Hegel through careful, detailed study of a crucial sphere—the economic underpinnings of capitalism. Undoubtedly, Marx was being ridiculed by many in the cafes of Europe at the time for being so impractical, spending so much time in the British Museum delving into arcane subjects such as political economy and Hegelian philosophy.

			In the autumn of 1901 through the early winter months of 1902, Lenin wrote his essential work, What Is To Be Done?,9 which continues to provide critical guidance for us today. This work was written in a period of intense turmoil, growing revolutionary activity accompanied by massive setbacks: revolutionaries jailed, exiled, or killed; the suppression of their fledgling newspapers, and the rise of “Legal Marxists” and other anti-Tsarist trends with fundamentally wrong lines that, if followed, would have meant defeat for the Russian revolution. Following the suppression of the 1905 uprising in Russia, Lenin’s philosophical work of 1908, Materialism and Empirio-Criticism,10 sharpened the dialectical materialist outlook in opposition to the turn towards positivism11 within the ranks of the revolution. At the end of 1915, Lenin wrote The Collapse of the Second International,12 an exposure of the betrayal of the working class by the social democratic leadership throughout Europe, especially Karl Kautsky, leader of the German Party, the largest and most influential Party at that time. In this historic defeat, which cost millions of workers their lives, these mis-leaders led the proletarians of each country to aid their national bourgeoisie in fighting World War I, instead of working for the overthrow of capital everywhere, especially in their own country. In the spring of 1916, Lenin finished Imperialism, the Highest Stage of Capitalism, his classic analysis of the leap in the development of capitalism that had occurred during the last quarter of the 19th century. This work was central to understanding why World War I broke out. In the midst of that war, concurrently with these and other directly political and economic analyses, Lenin analyzed the ponderous, philosophically idealistic works of Hegel to glean their rational, materialist kernel,13 providing, along with Marx, yet another example of a revolutionary leader who thought the importance of materialist dialectics was so great that he had better struggle through some dense works of Hegel to really understand dialectics.

			Mao, too, felt the need to rethink materialist dialectics during the Yenan period after the devastating defeat that led to the Long March (an inspiring example of turning a defeat into a victory).14 His two major philosophical essays, On Practice and On Contradiction, emerged in that period. We will delve into his philosophical formulations in some detail in the following chapters.

			Today, in the wake of the worldwide defeat of communist revolution during the last half of the 20th century, we must sharpen our understanding of materialist dialectics, in opposition to the turn towards pragmatism. For a brief characterization of materialist dialectics, we can use Lenin’s summation, which admirably captures the laws of dialectics and a sense of their interconnectedness:

			Nowadays, the idea of development, of evolution, has penetrated the social consciousness almost in its entirety, but by different ways, not by way of the Hegelian philosophy. But as formulated by Marx and Engels on the basis of Hegel, this idea is far more comprehensive, far richer in content than the current idea of evolution. A development that seemingly repeats the stages already passed, but repeats them otherwise, on a higher basis (‘negation of the negation’), a development, so to speak, in spirals, not in a straight line;—a development by leaps, catastrophes, revolution;—‘breaks in continuity’; the transformation of quantity into quality;—the inner impulses to development, imparted by the contradiction and conflict of the various forces and tendencies acting on a given body, or within a given phenomenon, or within society;—the interdependence and the closest, indissoluble connection of all sides of every phenomenon (while history constantly discloses ever new sides), a connection that provides a uniform, law-governed, universal process of motion—such are some of the features of dialectics as a richer (than the ordinary) doctrine of development. (Lenin)15

			This statement by Lenin contains an abbreviated description of the law of the negation of the negation—that mysterious sounding Hegelian law whose explication will occupy much of our attention in the chapters to follow—processes unfold in such a way that “[a] development that seemingly repeats the stages already passed, but repeats them otherwise, on a higher basis (‘negation of the negation’), a development, so to speak, in spirals.”16 It succinctly summarizes the concept of spiral development, emphasized by Hegel and Marx through examples drawn from a range of phenomena. Though correct as it stands, it requires much greater elaboration to be understood and applied.

			
				
					Marx on Communism as the Negation of the Negation of the Class Contradiction

					“ . . . .Communism is the [act of positing] as the negation of the negation, and is hence the actual phase, necessary for the next period of historical development, in the process of human emancipation and rehabilitation.”50 While it is true that Marx had not thoroughly broken with Hegel’s idealism in the Manuscripts, he already had a beginning grasp of the fundamental contradiction of capitalism and of the class struggle as the motive force in the historical transformation of society. In particular, by the time of the writing of the Manuscripts, Marx could already discern what the destructive side of the contradiction of class society would require for the completion of its task—Communism—the negation of the negation, though a thorough understanding had to await the completion of Capital. In the German Ideology, written shortly after the Manuscripts, Marx and Engels developed a qualitatively deeper—more thoroughly materialist—grasp of the points broached in the Manuscripts. As Engels later explained in Ludwig Feuerbach, the German Ideology was rooted in the Manuscripts, with the issue of getting rid of its idealism—and hence breaking with Hegel—explicitly in mind.

				

			

			Within the communist movement, the turn towards pragmatism was strengthened significantly when Stalin, after 1938, quietly dropped the law of the negation of the negation.17 The official version of On Contradiction, originally written in 1937 for classes in Marxist philosophy that Mao conducted in Yenan, excised all former references to the negation of the negation when it was revised by Mao in April, 1965.18 There was no examination of the implications of this omission.19 However, even in the pre-1949 versions, there is no discussion of the fact that negation is the engine of change and that the negation of the negation is the expression of necessity within materialist dialectics and is, therefore, also the basis of the claim of the inevitability of communism—under certain conditions.20 The claim of inevitability, however, was not dropped by the Third International but the method by which Marx drew the conclusion was forgotten. That Marx linked the emergence of communism to the negation of the negation seems to have had little impact among communists after Lenin.21 The abandonment of this law of materialist dialectics effectively reduced the inevitability of communism from the level of a scientific statement to that of a utopian dream. Science—who needs it? But this issue requires 
a great deal of discussion, not just because of gross mischaracterizations of the negation of the negation that have become popular among some avowed Maoists in the wake of Mao’s open repudiation of that law, but also the confusion of the scientific concept of inevitability in the working out of a single contradiction (providing the contradiction is not destroyed from without) with a common or colloquial usage of inevitability as something absolute and unconditional.

			Here is a small taste of what will receive more complete treatment of inevitability in the chapters to follow. If all factors except the gravitational attraction of the Earth are negligible, then an object released near the surface of the Earth will inevitably fall with an acceleration of 9.8 m/s2 (or 32 ft/s2). Scientific laws are conditional, taking the form, if . . . , then . . . . What is inevitable is the part that follows the “then,” provided the “if” part is satisfied. This is different from the colloquial use of the term, for which conditions are often not considered at all. Is communism inevitable under any arbitrary conditions? No, obviously—and trivially.

			1.2    The Need for Re-examination of Communist Philosophy

			Once again, we need to wage a battle similar to that waged by Lenin in 1908 against positivism, only now under even more difficult conditions—revolutionary communism is mainly in retreat; the U.S., as the sole superpower, strives vigorously to extend and consolidate its global empire (despite its dire straits); and a rapidly ascending Chinese imperialism is seeking to usurp the throne. This task is of heightened importance because of the seldom recognized conflict between the view of dialectical materialism described by Mao in his 1965 version of On Contradiction and the view of Marx, Engels, and Lenin.22 In discussing Mao’s formulations throughout our present study, we confine our attention to this version since it is the version that Mao was best known for worldwide—except perhaps for a relatively small group of academics specializing in the study of Mao.23 To understand the issues involved, we must fight our way out of the labyrinth of blind alleys and dead-ends we unwittingly traveled during the 20th century; reclaim the scientific heritage bequeathed to us by Marx, Engels, Lenin, and Mao; and build on it.

			In order to reclaim our philosophical heritage and move forward, it is necessary to subject On Contradiction to close scrutiny. Our setbacks make it especially necessary. Imperialism means vicious exploitation, multifaceted oppression, and endless degradation for the vast majority of people all over the world. It still needs to be overthrown. Our defeats and reversals have not proven—as the bourgeoisie contends—that moving beyond class society to communism is impossible. We are capable of correcting our errors and renewing our assault.

			It must be emphasized that Mao did not represent some kind of maverick or Chinese strain of Marxism. Considerable evidence has now been unearthed indicating that Mao’s philosophical formulations were within the orthodoxy defined by the philosophers promoted by the Soviet Communist Party after 1931, though containing Mao’s own gloss. This is evident in copies of Soviet texts annotated by Mao during the Yenan period,24 when he lectured extensively on dialectical materialism. These essays became the cornerstones of Marxist philosophy in China after 1949. Thus, criticism of Mao’s philosophical formulations is, to some extent, also criticism of the philosophical orthodoxy that existed in the Comintern during the mid-1930s, particularly that of the Soviet Communist Party and Stalin. Mao’s formulations deserve special attention because Mao Tsetung thought has been a powerful beacon guiding revolutionaries worldwide, especially in the period following the death of Stalin in 1953 as it became increasingly clear that capitalism was being restored in the USSR in the form of state capitalism.25

			The restoration of capitalism out of a socialist formation is a very important and complex issue over which we will have ongoing debate and political struggle26—as we have seen in the Cultural Revolution. How else can we advance to communism? One of the key points made in this study is that until the negation of the negation of the class contradiction comes into being, the struggle is not over and setbacks are possible.

			It would be erroneous to construe this study as an attack on Maoism itself. Undoubtedly, there will be those who would eagerly misrepresent its intent and its actual content, so it is important that this point be addressed explicitly. Mao was the greatest revolutionary of our time. Mao left us a rich legacy of concrete lessons, as well as his example of revolutionary dynamism. His stand on the side of the masses of people of the world against all oppression is a model that will shine throughout history. His words will continue to inspire us as we carry out his revolutionary legacy.27

			But despite his practice, which has been of such great importance for us, his successors, not all of Mao’s pronouncements were correct. Many of his philosophical statements point in the wrong direction, contradict his own practice, and must be taken to task for their inadequacies—in the spirit of Mao himself, who dared to make the Party an object of mass criticism during the Great Proletarian Cultural Revolution:

			People may ask, since Marxism is accepted as the guiding ideology by the majority of the people in our country, can it be criticized? Certainly it can. Marxism is scientific truth and fears no criticism. If it did, and if it could be overthrown by criticism, it would be worthless.28 (Mao)

			Some of Mao’s formulations implicitly, though unintentionally, deny the methodology Marx used in Capital to correctly analyze capitalism. It is necessary to uphold the spirit and the invaluable scientific legacy of Marx, Engels and Lenin—as well as Mao—for only the clearest and most scientific orientation towards the laws of nature and society will allow us to achieve Communism—a most bitter lesson we have had to learn and re-learn, repeatedly, from the Paris Commune to the restoration of capitalism in China after Mao’s death.

			The attitude expressed here, upholding Mao’s practice and exposing the faults in his philosophical formulations, agrees with Lenin’s famous remark, “Practice is higher than (theoretical) knowledge, for it has not only the dignity of universality, but also of immediate actuality.”29

			Furthermore, this is not to say that the reversals of socialism in the Soviet Union and the PRC were due primarily to our errors. As Mao correctly noted,

			In social struggle, the forces representing the advanced class sometimes suffer defeat not because their ideas are incorrect but because, in the balance of forces engaged in the struggle, they are not as powerful for the time being as the forces of reaction; they are therefore temporarily defeated, but they are bound to triumph sooner or later.30

			Neglecting this all too easily forgotten point leads to despair and defeatism. Important and correct as it is to point to the influence of the relative strength of imperialism in the 20th century on these reversals, however, this cannot and should not be used to turn away from examining weaknesses in our thoughts and actions.

			Mao walked the walk, but in significant ways, despite his inspiring remarks and good guidance, he didn’t always talk the talk. On the one hand, Mao’s actions were based on a strong practical grasp of reality and of materialist dialectics which takes the existence of necessity and causal behavior for granted, implicitly:

			Marxists hold that in human society activity in production develops step by step from a lower to a higher level and that consequently man’s knowledge, whether of nature or of society, also develops step by step from a lower to a higher level, that is, from the shallower to the deeper, from the one-sided to the many-sided. For a very long period in history, men were necessarily confined to a one-sided understanding of the history of society because, for one thing, the bias of the exploiting classes always distorted history and, for another, the small scale of production limited man’s outlook. It was not until the modern proletariat emerged along with immense forces of production (large-scale industry) that man was able to acquire a comprehensive, historical understanding of the development of society and turn this knowledge into a science, the science of Marxism.31

			Yet, on the other hand, his philosophical summation consistently veers away from an adequate, explicit discussion of necessity, of causal behavior, though there is no doubt that he recognized necessity and causality in the sense that any practical person usually takes these things for granted. However, clarity on this issue must be an important thread running through this book since the denial of necessity is the central underpinning of pragmatism.

			The following remark made by Louis Althusser is quite appropriate to my view of Mao on the importance of Mao’s practice in assessing his philosophy:

			Lenin said himself: I am not a philosopher, I am badly prepared in this domain (Letter to Gorky, 7 February 1908). Lenin said: I know that my formulations and definitions are vague, unpolished; I know that philosophers are going to accuse my materialism of being ‘metaphysical’. But he adds: that is not the question. Not only do I not ‘philosophize’ with their philosophy, I do not ‘philosophize’ like them at all. Their way of ‘philosophizing’ is to expend fortunes of intelligence and subtlety for no other purpose than to ruminate in philosophy. Whereas I treat philosophy differently, I practise it, as Marx intended, in obedience to what it is. That is why I believe I am a ‘dialectical materialist’.32

			If Mao’s philosophical formulations are indeed erroneous and yet his practice is indeed guided by materialist dialectics, doesn’t this say that a conscious grasp of materialist dialectics is unnecessary to proletarian revolution? No, it does not. True, despite flaws in his formulations, Mao, with his intuitive, practical grasp of materialist dialectics, was able to take revolution to a new level—the Great Proletarian Cultural Revolution is a new benchmark along the road to communism, after the Paris Commune and the Bolshevik Revolution. The Western media—and later, the Chinese capitalist media—spared no effort in bemoaning the disruption of life in Chinese society during the Cultural Revolution,33 but it must be remembered that the Cultural Revolution was an attempt to fight a civil war without military battles and the death and destruction that would entail. It was a fight over the direction of society—forward toward a classless society or backward to capitalist exploitation—by rallying the masses to “Bombard the headquarters,”34 limiting the target to those in the top ranks of the Party seeking to restore capitalism. The defeat of the Cultural Revolution by the current rulers of China does not take away from its historical significance.

			Through the 20th century, our enemies were able to sow confusion among communists worldwide and with that, defeat for the masses of the oppressed. The power and influence of the enemy we now face globally demands much greater, more scientific consciousness on our part. We need clearer, sharper, more explicit understanding of how things actually work and not beat a retreat “into the neighboring marsh.”35

			Understanding reality is not an all-or-nothing proposition—either we understand something completely—which could happen only if some nonexistent deity were to hand the truth to us on stone tablets—or we understand nothing at all. Materialist dialectics teaches that we never understand anything completely, once and for all, for all times:

			[T]he limits of approximation of our knowledge to objective, absolute truth are historically conditional . . . and the fact that we are approaching nearer to it is also unconditional . . . .You will say that this distinction between relative and absolute truth is indefinite . . . yes, it is sufficiently ‘indefinite’ to prevent science from becoming a dogma . . . , from becoming something dead, frozen, ossified; but it is at the same time sufficiently ‘definite’ to enable us to dissociate ourselves in the most emphatic and irrevocable manner from fideism and agnosticism, from philosophical idealism and the sophistry of the followers of Hume and Kant. (Lenin)36

			Throughout history, we have encountered barriers that require sharpening our understanding of the world before we can overcome them. Materialist dialectics teaches us to expect such barriers—merely quantitative change, beyond a certain point, is transformed into qualitative change.

			My criticism of Mao, beginning in Chapter 2, also includes some of Mao’s views.37 Mao’s practical understanding and intuitive grasp of dialectics was brilliantly shown in his applications of Marxism to the waging of revolution in China. He led us in achieving great gains that provided crucial testing, verification, and further development of Marxism. Fortunately, his actions did not follow his own erroneous formulation of the resolution or synthesis of a contradiction and his own theoretical rejection of the negation of the negation.

			1.3    A Comment on Theory and Practice

			In an overall sense, experiment—practice—is the primary aspect in the development of the sciences; theory is secondary. However, it is also true that there are moments when theory becomes primary, setting the basis for a new level of experiment—in the physical sciences as well as in the science of revolution.

			For millennia, humanity has stumbled along with far less science than we have today. Our partial understandings, first gained empirically and then developed into theories that can be applied to further transform the world, have allowed us to develop throughout history. It would be very foolish for us to discard truths gained through practice on the grounds that we do not yet have sufficient theoretical understanding of them. For example, acupuncture is a valuable form of medicine. Its own explanations for the effectiveness of its treatments omit an obviously important feature—the biochemical basis of the human body. It would be wrong to throw out such a valuable part of our medical heritage because of this theoretical gap.38 Likewise, Maoism is a treasure to be cherished, especially its spirit of revolutionary daring and its sharpened understanding of and creative assault on the bourgeoisie under socialism—even if some of Mao’s philosophical explanations were not fully scientific. Instead, we need to correct his errors and build on his advances.

			The development of the Maxwell-Faraday theory of electromagnetism is a good example of the relationship between empirical truth or intuitive knowledge, on the one hand, and theoretical knowledge on the other hand.

			Michael Faraday began his scientific career as a lab technician assisting one of the great scientists of the day, Sir Humphrey Davy, the head of the Royal Institution, a research center in London. Born in 1791 of a poor working class family, Faraday was self-educated. Despite his lack of a formal education, his phenomenal physical insight and extraordinary dedication made him a giant among scientists. He later succeeded Davy as the head of the Royal Institution. Faraday lifted the concepts of electric and magnetic fields out of the shadowy realm of speculation, thereby effecting a profound shift in scientific conception that has pervaded all of physics since the mid-19th century. Physics in the 21st century is inconceivable without the field concept. The conceptual scheme he used to guide his landmark experiments was brilliant. He cast the results in a form that could lead to theoretical progress and to fruitful new experiments.

			However, today, to most who have any acquaintance with the subject, the theory of electromagnetism is known only as the Maxwell theory, even though Maxwell was very clear on Faraday’s fundamental, path-breaking contributions—Maxwell openly acknowledged that “all I did” was to cast Faraday’s ideas into mathematical form, a statement that captures a great deal of truth, even if it understates Maxwell’s formidable contribution to the theory:

			As I proceeded with the study of Faraday, I perceived that his method of conceiving [electromagnetism] was also a mathematical one, though not exhibited in the conventional form of mathematical symbols. I also found that these methods were capable of being expressed in the ordinary mathematical forms, and thus compared with those of the professed mathematicians.39

			Faraday’s lack of mathematical training did not stop him from making great contributions to science, and he is deeply honored in electromagnetism, thermodynamics and electrochemistry, where various laws and ideas are named for him. It did, however, block him from taking theory and practice to the next level in electromagnetism, a task completed by Maxwell.40 In a sense, the challenges that we face in the 21st century require that we collectively strive to be Maxwell in relation to Mao’s Faraday.

			1.4    Descent into Pragmatism

			As will be discussed in Chapter 2, denying the law of the negation of the negation is tantamount to denying necessity within the framework of materialist dialectics. In the 1965 revision of On Contradiction, Mao left suspended in mid-air the centrality of necessity to materialist dialectics by his omission of all discussion of the negation of the negation. This was a tilt towards agnosticism,41 though not yet a plunge into it. But Mao was not alone in this. As mentioned above, the materialist dialectical concept of the negation of the negation was dropped after 1938 in the Soviet Union with no explanation. This was quite mysterious; it had been considered a cornerstone of Marxist philosophy, ever since Engels’s Anti-Dühring, which first appeared in 1877 as a series of articles in the Leipzig Vorwärts. The negation of the negation was revived—at least nominally—in the Soviet Union only following Stalin’s death, but again, without examination of why it was dropped, the consequences of it being dropped, and the significance of its revival.42

			How this entire episode could be passed over without extensive discussion within the international communist movement, given the importance of the negation of the negation, from Hegel to Lenin, boggles the mind. Prior to the mid-1930s, the negation of the negation played a major role in communist thought, particularly in the claim of the inevitable triumph of communism over capitalism. On the basis of a correct understanding of the negation of the negation, these conclusions follow very naturally, providing that the underlying contradictions driving the development of society are not themselves destroyed. Dropping the negation of the negation then forced communists after 1938 to slide inevitability into their discussions without any indication of its scientific basis, thereby reducing it to the level of religious faith—which made it easily discardable. The potential impact of Mao’s repudiation of the negation of the negation is heightened by his influence among revolutionaries around the world. Maoist organizations are the only forces that have waged revolutionary armed struggle under the banner of communism since the restoration of capitalism in China following the death of Mao.43 For this reason, it is important to single out Mao’s formulations for close scrutiny.

			Since the end of World War II, the United States has dominated the imperialist world, not just economically and politically but also philosophically. Its outlook of pragmatism has had a great hold on the world ideologically, even on revolutionaries. Recovery from our defeats cannot be based on the pragmatic outlook of U.S. imperialism. Pragmatism’s emphasis on concrete actions to achieve a goal is very seductive to communists striving to uphold Lenin’s characterization of Marxism, the “concrete analysis of concrete conditions.” The systematic crimes committed daily against the peoples of the world by imperialism must be eliminated—yesterday would not have been soon enough! But communist revolution cannot ultimately succeed on a pragmatic basis, for a very simple reason—the goal of communism is the conscious mastery of all society by the masses of people, thus eliminating a class of masters over us, not quick fixes of whatever problem is in front of our noses. It is consequently of great importance that we expose and root out tendencies towards this outlook.

			To combat pragmatism effectively, we must examine what it means to be scientific. The word science is too often bandied about as though its meaning is obvious. Furthermore, repeated attempts to give mystical twists to science and to cram it into idealist shoes abound. For these reasons, it is important to discuss the concept of scientific models and their relation to reality from the standpoint of materialist dialectics. These topics are taken up in Chapter 3 where we discuss how, by their very nature, scientific models are quiescent simplifications of a reality that is inherently complex and turbulent. On this basis alone, it can be concluded that scientific laws about any finite portion of matter are always tendential—express tendencies and not absolute behavior. The interplay of necessity and chance arises from the interaction of different processes. This leads us to introduce a notion from chaos theory, which, though mechanical in nature, nonetheless sheds light from another perspective on why scientific laws must be tendential laws.

			Uniting against the common enemy demands that we engage in worldwide wrangling over revolutionary communist philosophy as part of the overall struggle. Such wrangling is even more urgently needed today, given the global paroxysms of imperialism and the revolutionary opportunities they contain. My ta-tzu pao44 on this subject should not, therefore, be left to the “gnawing criticism of the mice.”45

			1.5    Reclaiming the Scientific Road—“Defeated armies learn well!”

			In the 20th century, we achieved great advances and suffered setbacks that are consequently just as great now that capitalism has been restored everywhere.46 We must learn from these important events. This study is intended to help forge stronger weapons for this task.

			In the 21st century, our theory and practice must reach higher levels than they have so far if we are to make good on the slogan of the Union of Iranian Communists from the 1980s, “Defeated armies learn well!” Upholding this slogan requires careful examination of points whose relevance might not be immediately apparent. Major differences of understanding, most decisively on the issue of whether or not one is actually staying on the scientific road, often turn on seeming minutiae. It is sobering, though, to recall that the miniscule genetic difference between humans and our closest relatives, chimpanzees and bonobos—about one to five percent in the DNA sequences, depending on the method of analysis used—has given rise to dramatically different lines of development.

			In his preface to the first edition of Capital, Volume II, Engels addresses this last point about how seemingly minute differences at one stage of growth can generate dramatically different lines of development at a later stage. He points out that Marx was very well aware of the advances forged by Adam Smith and David Ricardo in political economy: “[E]ven Adam Smith knew “the source of the surplus-value of the capitalist,” and furthermore also of that of the landlord.”47

			Ricardo developed Smith’s insight into a theory of value which recognized that labor is the measure of value, a correct understanding that Marx then developed even further. However, Ricardo and his followers foundered on the question, Since workers are paid for their labor, what is the value of labor?

			The Ricardian school suffered shipwreck about the year 1830 on the rock of surplus-value. . . . Labour is the measure of value. However, . . . [w]ages, the value of a definite quantity of living labour, are always less than the value of the product begotten by this same quantity of living labour. . . . The question is indeed insoluble, if put in this form. It has been correctly formulated by Marx . . . It is not labour which has a value. As an activity which creates values it can no more have any special value than gravity can have any special weight, heat any special temperature, electricity any special strength of current. It is not labour which is bought and sold as a commodity, but labour-power. As soon as labour-power becomes a commodity, its value is determined by the labour embodied in this commodity as a social product. This value is equal to the labour socially necessary for the production and reproduction of this commodity. Hence the purchase and sale of labour-power on the basis of its value thus defined does not at all contradict the economic law of value. [Emphases added]48

			With this seemingly minute change—labor power has value, not labor itself—Marx was able to develop political economy along scientific lines, in contrast and opposition to Ricardo and bourgeois economists who came after him.49

			Chapter 2, “Introduction to Materialist Dialectics,” describes the basic ideas of materialist dialectics along the lines of Marx, Engels, and Lenin, in contrast with the formulations of Mao. Chapter 3, “The Physical Sciences and Marxism,” confronts and corrects common misconceptions about the character of science and laws of nature. Marxism as a science is rooted in the drivenness of the destructive side of the fundamental contradiction.

			The purpose of this study is to lay out an initial clarification of how things went wrong in our understanding of dialectical materialism during the past century. After the arduous climb to the summits of these early chapters, the remaining chapters are not difficult at all, being merely extended illustrations of the central concepts encountered previously, or, in the final chapter, a summation of my reformulation of the basic laws of dialectics.
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			2

			Introduction to Materialist Dialectics

			2.1    An Initial Characterization of the Materialist Dialectical World View

			2.1.1    Dialectics Versus Metaphysics

			In a dialectical view of the world, everything is changing incessantly, developing in some manner or other, whether it is an object of nature, of society or of the mind:

			[I]t is true, that everything finite (such as existence) is subject to change. Such changeableness in existence is to the superficial eye a mere possibility, the realization of which is not a consequence of its own nature. But the fact is, mutability lies in the notion of existence, and change is only the manifestation of what it implicitly is. (Hegel)1

			Moreover, any finite thing contains the seeds of its own termination, a feature that is intrinsic to it and does not occur merely because of external circumstances. Its existence becomes its opposite, nonexistence, by means of some temporal process:

			[T]he limitations of the finite do not merely come from without; that its own nature is the cause of its abrogation and that by its own act it passes into its counterpart. We say, for instance, that man is mortal, and seem to think that the ground of his death is in external circumstances only . . . But the true view of the matter is that life, as life, involves the germ of death, and that the finite, being radically self-contradictory, involves its own self-suppression.

			 . . . .We are aware that everything finite, instead of being stable and ultimate, is rather changeable and transient; and this is exactly what we mean by that Dialectic of the finite, by which the finite, as implicitly other than what it is, is forced beyond its own immediate or natural being to turn suddenly into its opposite. (Hegel)2

			Furthermore, all things are connected, related to each other and determined by each other—not always directly, but ultimately—through chains of relations that are often of staggering complexity. Nothing exists entirely independent of other things.

			When we reflect on nature or the history of mankind or our own intellectual activity, at first we see the picture of an endless maze of connections and interactions, in which nothing remains what, where, and as it was, but everything moves, changes, comes into being and passes away. (At first . . . we see the picture as a whole, with its individual parts still more or less kept in the background; we observe the movements, transitions, connections, rather than the things that move, change and are connected.) This primitive, naïve but intrinsically correct conception of the world is that of Greek philosophy, and was first clearly formulated by Heraclitus: everything is and is not, for everything is in flux, is constantly changing, constantly coming into being and passing away. (Engels)3

			In the diametrical opposite of a dialectical view, a metaphysical view, some things are seen as being eternally fixed, static, existing in splendid isolation from all other things, sufficient unto themselves, having characteristics that are independent of all other things. The prime example of the metaphysical view in our initial discussion is that of mechanical materialism. Ultimately, though, as will be seen, any form of idealism is inherently metaphysical. However, there is a historically based reason to begin here.

			Mechanical materialism is the particular form of the metaphysical view that arose as an important adjunct of capitalism as it gained ascendance in 17th century Britain. It is closely associated with the emergence of modern science. The principal developers of this view were4

			
					Francis Bacon (1561–1626), who popularized the basic principles of what is now known as the scientific method

					Thomas Hobbes (1588–1679), who systematized Bacon’s views and clothed them in openly atheistic, antireligious garb

					John Locke (1632–1704), who supplied the forceful and, at that time, convincing arguments for Bacon’s basic principle that all knowledge is derived from our sense impressions.Karl Marx on the Origins of Modern Materialism146
Materialism is the naturalborn son of Great Britain. Already the British schoolman, Duns Scotus, asked, “whether it was impossible for matter to think?”
In order to effect this miracle, he took refuge in God’s omnipotence, i.e., he made theology preach materialism. Moreover, he was a nominalist. Nominalism, the first form of materialism, is chiefly found among the English schoolmen.
The real progenitor of English materialism is Bacon. To him natural philosophy is the only true philosophy, and physics based upon the experience of the senses is the chiefest part of natural philosophy . . . According to him the senses are infallible and the source of all knowledge. All science is based on experience, and consists in subjecting the data furnished by the senses to a rational method of investigation. Induction, analysis, comparison, observation, experiment, are the principal forms of such a rational method. Among the qualities inherent in matter, motion is the first and foremost, not only in the form of mechanical and mathematical motion, but chiefly in the form of an impulse, a vital spirit, a tension . . . of matter.
In Bacon, its first creator, materialism still occludes within itself the germs of a manysided development. On the one hand, matter, surrounded by a sensuous, poetic glamour, seems to attract man’s whole entity by winning smiles. On the other, the aphoristically formulated doctrine pullulates with inconsistencies imported from theology.
In its further evolution, materialism becomes onesided. Hobbes is the man who systematises Baconian materialism. Knowledge based upon the senses loses its poetic blossom, it passes into the abstract experience of the mathematician; geometry proclaimed as the queen of sciences. Materialism takes to misanthropy. If it is to overcome its opponent, misanthropic, fleshless spiritualism, and that on the latter’s own ground, materialism has to chastise its own flesh and turn ascetic. Thus, from sensual, it passes into an intellectual, entity; but thus, too, it evolves all the consistency, regardless of consequences, characteristic of the intellect.
Hobbes, as Bacon’s continuator, argues thus: if all human knowledge is furnished by the senses, then our concepts and ideas are but the phantoms, divested of their sensual forms, of the real world. Philosophy can but give names to these phantoms. One name may be applied to more than one of them. There may even be names of names. It would imply a contradiction if, on the one hand, we maintained that all ideas had their origin in the world of sensation, and, on the other, that a word was more than a word; that besides the beings known to us by our senses, beings which are one and all individuals, there existed also beings of a general, not individual, nature. An unbodily substance is the same absurdity as an unbodily body. Body, being, substance, are but different terms for the same reality. It is impossible to separate thought from matter that thinks. This matter is the substratum of all changes going on in the world. The word infinite is meaningless, unless it states that our mind is capable of performing an endless process of addition. Only material things being perceptible to us, we cannot know anything about the existence of God. My own existence alone is certain. Every human passion is a mechanical movement which has a beginning and an end. The objects of impulse are what we call good. Man is subject to the same laws as nature. Power and freedom are identical. Hobbes had systematised Bacon, without, however, furnishing a proof for Bacon’s fundamental principle, the origin of all human knowledge from the world of sensation. It was Locke who, in his Essay on the Human Understanding, supplied this proof.
Hobbes had shattered the theistic prejudices of Baconian materialism; Collins, Dodwell, Coward, Hartley, Priestley, similarly shattered the last theological bars that still hemmed in Locke’s sensationalism. At all events, for practical materialists, deism is but an easygoing way of getting rid of religion.



			

			The experience and knowledge of a vast army of peasants, workers, artisans, “Miners, Midwives, and ‘Low Mechanicks’,”5 and so on, through their transformation of the materials of the natural world, laid the foundations for these British philosophers and scientists to make significant contributions to the intellectual climate of 17th century England, a climate that culminated in the discoveries of Isaac Newton, after whom the basic laws of mechanical motion are named. These discoveries constituted an unprecedented revolution in humanity’s understanding of nature. Newton’s status as the greatest of all physicists was not seriously challenged until the arrival of the next giant in physics, Albert Einstein, who jolted science with his contributions to quantum theory and his two theories of relativity in the 20th century.

			
				
					Newton’s Mechanical Materialist View147

					All things being considered, it seems probable to me that God in the Beginning formed Matter in solid, massy, hard, impenetrable, movable Particles, of such Sizes and Figures, and with such other Properties, and in such Proportion to space, as most conduced to the end for which He formed them and as these primitive Particles being Solids, are incomparably harder than any porous Bodies compounded of them; even so very hard as never to wear or break in pieces; no ordinary Power being able to divide what God Himself made one in the first Creation . . . And therefore that Nature may be lasting; the Changes of corporeal Things are to be placed only in the various Separations and new Associations, and Motions of these permanent Particles, compound Bodies being apt to break, not in the midst of solid Particles, but where those Particles are laid together.

				

			

			Newton, like his mechanical materialist predecessors and contemporaries, thought that the world perceived by our senses had an underlying structure consisting of immutable, eternal, impenetrable particles. These atoms (literally, uncutables) had a few fixed properties, such as mass, that were independent of any condition or circumstance that the particles might be immersed in. All of the other qualities that we perceive—color, smell, sound, and so on—were understood to be products of certain arrangements and motions of these indestructible, impervious, rigid atoms of matter acting on our senses. As was typical of the mechanical materialists of his day, Newton saw these atoms as the true reality and the qualities we perceive in the world as, in some sense, illusory.

			Newtonian mechanics and the calculus that was developed to give it mathematical expression draw heavily on the mechanical materialist view for their inspiration. The motion of a body is treated in Newtonian mechanics by mentally decomposing the body into infinitesimally tiny particles and its motion into infinitesimally tiny steps. The results for the infinitesimals are then summed up—integrated—to obtain a picture of the whole body and its motion. The basic techniques of calculus involve the correct way to carry out these decompositions and integrations. The successful application of Newtonian mechanics in field after field made mechanical materialism a sine qua non in physics. Newton’s laws of mechanical motion and the calculus continue to play a fundamental role in science and engineering today and will continue to do so in the foreseeable future, even though special relativity provides more correct descriptions in the realm of extremely high speeds, general relativity in the realm of strong gravitational forces and quantum theory in the microscopic realm.

			In contrast to mechanical materialism, dialectical materialism denies the existence of absolutely fundamental entities having properties independent of everything else in the universe and out of which everything else is constructed. However, while it denies the existence of the immutable, impenetrable particles of the Newtonian worldview, materialist dialectics recognizes that within certain limits, some objects may be treated as fundamental relative to certain classes of objects. The limits depend on the specific context under examination which are determined empirically and are not given a priori. Atoms are fundamental relative to molecules and all objects composed of molecules. These atoms are, in turn, composed of electrons and nuclei. While nuclei and electrons are fundamental relative to atoms and all things composed of atoms, nuclei are composite relative to protons and neutrons. In the final third of the 20th century, we learned that neutrons and protons are composed of quarks, and many physicists suspect that some of the data already in our possession point to another level beneath that of quarks and electrons. The history of the physical sciences has been marked by the discovery of ever deeper levels of compositeness.

			Furthermore, many surprising levels of terrestrial and astronomical integration and organization have been discovered in the 20th century. As the 21st century unfolds, the picture that has emerged is of a universe that is dynamic, turbulent, full of dramatic qualitative shifts, where there are no fixed things, no absolute stability. There is only temporary stability, even if on the seemingly grand scale of billions of years for some phenomena. This conclusion is strongly supported by the evolutionary paradigm (providing we are allowed a broader and looser use of the term evolution than its usual meaning in biology) which, since the mid-1960s, completed its embrace of every aspect of the physical sciences. This paradigm links the development of the most microscopic levels that we know of—the level of quarks and leptons—with the development of the largest macroscopic levels discovered so far—the known universe, its galaxies and stars. Developments on the microscopic and macroscopic levels are interdependent, intertwined. Quarks, leptons, photons, nuclei, atoms, molecules come into being in the known universe only under specific macroscopic conditions and in turn maintain and participate in the further development of those conditions. Today, it is generally recognized that the Newtonian worldview with its immutable, eternal particles and sharp boundaries between things often serves as a useful first approximation of reality.

			Because the universe is always in flux and all things are interrelated, a dialectical view is ultimately necessary. Dialectics is not merely an optional point of view or a convenient way of looking at reality, a point we will return to later. A metaphysical view cannot thoroughly grasp the world in its changingness because in metaphysics, there is a fundamental level of matter that is unchanging and unchangeable. If we are to grasp the universe in its rich unfolding, we must not cling to fixed ideas, as in a metaphysical view. In fact, much of the view of the evolution of the known universe, according to Big Bang theory, which has taken hold since the mid-1960s, is implicitly dialectical. One aspect of this, the topic of nucleosynthesis, is discussed in a beginning way in Chapter 6, where the materialist dialectical concept of spiral development is examined through some examples.

			In sum, metaphysics and dialectics are mutually opposed to each other. The meaning of one is most fully grasped in relation and contrast to the other. However, as the success of Newtonian mechanics shows, grasping reality is not simply a matter of throwing out metaphysics to adopt a dialectical view of the world. What is needed instead is an exploration of the relationship between these frameworks (Section 2.4).

			2.1.2    Materialism Versus Idealism

			A metaphysical view is inherently idealist. A line of development such as mechanical materialism that begins with the intention of upholding materialism and opposing idealism ultimately ends up in the camp of idealism because it is fundamentally metaphysical. Furthermore, a consistently dialectical view of the world tends to lead away from idealism towards materialism. At times, even that most famous dialectical idealist, Hegel, could hardly keep himself from slipping into materialism. Historically, only one road has led to a consistently and thoroughly materialist view of the world, the road of materialist dialectics initiated by Marx and Engels. Thus, the further contrast between metaphysics and dialectics leads naturally to a discussion of the opposition between materialism and idealism.

			
				
					Lenin on Hegel’s Materialist “Lapses”148

					Intelligent idealism is closer to intelligent materialism than stupid materialism. . . . It is noteworthy that the whole chapter on the “Absolute Idea” scarcely says a word about God (hardly ever has a “divine” “notion” slipped out accidentally) and apart from that—this N.B.—it contains almost nothing that is specifically idealism, but has for its main subject the dialectical method. The sum-total, the last word and essence of Hegel’s logic is the dialectical method—this is extremely noteworthy. And one thing more: in this most idealistic of Hegel’s work, there is the least idealism and the most materialism. “Contradictory,” but a fact!

				

			

			Engels explains the philosophical meaning of the terms materialism and idealism as follows:

			The great basic question of all philosophy . . . is that concerning the relation of thinking and being . . .

			The answers which the philosophers gave to this question split them into two great camps. Those who asserted the primacy of spirit to nature and, therefore, in the last instance, assumed world creation in some form or other . . . comprised the camp of idealism. The others, who regarded nature as primary, belong to the various schools of materialism.

			These two expressions, idealism and materialism, originally signify nothing else but this . . .

			But the question of the relation of thinking and being has yet another side: in what relation do our thoughts about the world surrounding us stand to this world itself? Is our thinking capable of the cognition of the real world? Are we able in our ideas and notions of the real world to produce a correct reflection of reality? In philosophical language this question is called the question of the identity of thinking and being and the overwhelming majority of philosophers give an affirmative answer to this question. (Engels)6

			In other words, in the materialist view, explanations of the development of things in nature, human society, and thought are to be found in the material processes of this world, not in processes occurring in some realm that stands apart from and outside of this world. It is opposed to any form of objective idealism which, while recognizing a world existing independently of thought, explains processes in terms of spirits, hobgoblins, gods, or abstract principles such as The Force.7 These are inherently metaphysical elements. This does not mean that materialism rejects the reality of mind and the human spirit. On the contrary, it recognizes mind and spirit as highly developed forms of movement that occur in matter that has attained a certain degree of organizational complexity. At the same time, it is also opposed to any form of subjective idealism,8 the view that agnosticism and positivism ultimately result in, which, in one form or another, denies the existence of a world independent of our senses or thought.

			The material, sensuously perceptible world to which we ourselves belong is the only reality; and . . . our consciousness and thinking, however suprasensuous they may seem, are the product of a material, bodily organ, the brain. Matter is not a product of mind, but mind is itself merely the highest product of matter. This is . . . materialism. (Engels)9

			Both mechanical materialism and dialectical materialism are empirical and, initially, seemingly agree in their common opposition to both objective and subjective idealism. However, in the immutable, impenetrable, eternal particles of mechanical materialism, there lurks its unity with objective idealism, for these particles are independent of the processes of this world. Either their properties are determined by something beyond this world, such as a god, or they themselves play the role commonly assigned to a deity, creating the rest of the world. Within the Newtonian philosophical framework, it is tempting to fall into the view of god, commonly attributed to Deists,10 as the master clockmaker who wound up the universe, set it in motion, and allowed it to follow a development determined by rigid laws He established at the moment of creation.11

			The conflict between materialism and idealism has a long history. For example, in the Middle Ages, there was a fierce controversy between the nominalists and realists.12 The nominalists said that concepts are only products of human thought and that real existence is always concrete and individual—like saying that you have no food while holding an apple in your hand. The realists, followers of Plato, asserted that ideas and ideals have a real existence of their own. Plato held that beauty exists in the ideal world from which it descends to dwell in beautiful objects of our material world. This is only fleeting, however, for all beautiful things of this world eventually lose their beauty.13

			In this controversy the dialectical materialist, while opposing the nominalists, would also side with them against Plato, despite the label of realism14 that is attached to the Platonic position on universals. The dialectical materialist view, in opposition to Platonic mysticism, is that form and matter are inseparable but at the same time distinct. The form that matter takes may be the form of beauty. Beauty exists, but never apart from beautiful things. Goodness exists but never apart from good people. Thought exists but not apart from brains. Matter only exists as particular forms of matter. Form is real but is always a form of matter or of ideas rooted in matter. In answering the Platonists in this fashion, the dialectical materialist position is simultaneously distinguished from that of the nominalists, who would deny outright the existence of the universal. The concrete, individual apple in your hand is a form of food.

			The relation of the universal and the individual will be discussed in greater detail in Section 3.6. There, the struggle over this issue is illustrated by the conflict between homeopathic medicine and allopathic medicine, the form of medicine that has dominated medical practice in the United States.15 This conflict has been ongoing for at least a hundred years. Homeopathic doctors tend toward a nominalist view of diseases while allopathic doctors are sometimes accused of Platonic realism.

			Materialist dialectics does not believe in the dualism of soul and body—that the body and the soul exist on separate planes—but it does not therefore deny the existence of mind. Modern psychology, which does not require a soul and therefore rejects both interactionism and parallelism,16 does not reduce mental processes to the physiological, but discovers in the organism at a certain level of brain development a control of behavior in terms of foresight and purpose. It is unnecessary to attribute this new function to the indwelling of a divinely created soul. Granted a sufficiently developed brain, a new pattern of behavior becomes possible and actually appears. An organism that attains a certain level of complexity has new properties that are neither reducible to physiological reflexes nor attributable to the intrusion of some alien or divine element.

			2.1.3    A Brief Overview of Key Points

			This chapter introduces the basic laws of classical17 materialist dialectics, the philosophy of Marx, Engels and Lenin, discussed by Engels in his book, Anti-Dühring. It is clear that Marx upheld the book, as is noted by Engels in the second preface:

			I must note in passing that inasmuch as the mode of outlook expounded in this book was founded and developed in far greater measure by Marx, and only to an insignificant degree by myself, it was self-understood between us that this exposition of mine should not be issued without his knowledge. I read the whole manuscript to him before it was printed, and the tenth chapter of the part on economics (“From Kritische Geschichte”) was written by Marx but unfortunately had to be shortened somewhat by me for purely external reasons. As a matter of fact, we had always been accustomed to help each other out in special subjects. (Engels)18

			It is also clear that Lenin completely upheld Anti-Dühring, a point made in many places and quite explicitly in his 1913 tract, Karl Marx,19 where he laid out the basic laws of dialectics, as expounded by Engels.

			The formulation of the concepts of materialist dialectics presented here often differ sharply from that of Mao, certainly after 1965, and the Maoists who emerged during the 1960s and 1970s internationally, inspired by the Cultural Revolution. However, as was noted in Chapter 1, it should be constantly borne in mind throughout the discussion that Mao’s formulation of Marxist philosophy was mainly within the post-1931 orthodoxy defined by the Soviet Communist Party; it was not maverick or specifically Chinese, though Mao did use examples taken from Chinese experience and related Marxist thought to Chinese proverbs. More importantly, he applied Marxist thought to the specifics of Chinese conditions and in so doing, advanced Marxism to another level.

			The rest of the chapter takes up the following topics:

			
					In an initial discussion of the laws of materialist dialectics, we deepen our understanding of the need for dialectics by further contrasting it with metaphysics. Some of Mao’s formulations clarify and add to the classical view, but some diverge significantly from the classical view. (Section 2.2)

					An examination of the contradiction of mechanical motion or change of place, the simplest form of motion, gives a first glimpse of the fundamental nature of the law of the negation of the negation. (Section 2.3)

					Lenin’s observation of the necessity of dialectics in the discussion of mechanical motion actually has general validity and is used to deepen the understanding of the relation of metaphysics and dialectics. (Section 2.4)

					The concept of synthesis is one of the key notions of dialectics. Mao’s erroneous formulation is intertwined with the repudiation of the law of the negation of the negation. (Section 2.5)

					The concept of inevitability and hence necessity is of great importance in classical materialist dialectics. Mao’s highlighting of the principal aspect of a contradiction as the dominant side of the contradiction, a view common among Soviet philosophers in the mid-1930s, omits a crucial point: A contradiction has a destructive and a conservative side. The negative aspect or destructive side of a contradiction is the ultimate mainspring of necessity in the development of a process. Lenin’s remark that negation is “the kernel of dialectics”20 cannot be overemphasized—understanding the destructive side of a contradiction is the key to seeing what constitutes the negation of the negation that defines the termination of a process when its underlying contradiction is resolved. Mao’s significant difference with Marx and Engels on this point deserves critical examination. (Section 2.6)

					However, Mao raises an important point by highlighting the issue of the principal aspect of a contradiction in contrast to the classical view in which it is de-emphasized: The conservative side is principal after the birth of the process, and the destructive side is principal prior to the termination of the process—if it proceeds to its resolution internally and is not terminated by external means. The nature of a system is changed when the two sides change their position of dominance. However, the nature of the process has not changed. The classical view needs to be modified to incorporate Mao’s insight. (Section 2.5)

					Mao’s formulation of the self-movement of things or equivalently, of the relation of the internal and external causes of change, is wrong and runs counter to his practice. In classical materialist dialectics, contradictions drive the motion of things, the movement of and within things. Contradictions are at the heart of the nature of processes undergone by things rather than the nature of things (except insofar as things are actually complexes of processes). This is the basis of an alternate view of the internal and external causes of change, presented here as a replacement for Mao’s formulation.21 (Section 2.7)

					The identity and struggle of opposites, their transformation into each other, lie at the heart of the concept of contradiction in materialist dialectics. In his discussion of these notions, Mao once again sidesteps discussion of necessity, as he does throughout On Contradiction (1965). His explication of opposites of a contradiction is mechanical, in contrast and opposition to the classical view. Marx’s view of the transformation of opposites into each other in Capital is directly related to the negation of the negation and hence to the question of necessity in dialectics. (Section 2.8)

			

			2.2    The Basic Laws of Materialist Dialectics—A First Look

			Emperor Fu Hsi (c. 3000 bce) is credited as the discoverer of the Yin-Yang principle, the basis of the philosophy of T’ai Chi and the book of divination, the I Ching, in which all things are seen to contain opposites.22 Recent research indicates that the I Ching was fully developed by June 20, 1070 bce and probably much earlier.23

			In the West, Heraclitus (530–470 bce), one of the early Greek dialecticians, grappled with the contradictoriness in things.24 Heraclitus saw contradictions as objective in the world: “The world . . . was created by none of the gods or men, but was, is and will be eternally living fire, regularly becoming ignited and regularly becoming extinguished.” Lenin comments that this remark of Heraclitus is a “very good exposition of the principles of dialectical materialism.”25 Zeno (c. 490–430 bce) an opponent of Heraclitus, famous for his paradoxes about motion, argued that motion was contradictory. On this basis, he concluded that motion was therefore illusory and did so with such acuity that “Aristotle . . . called him the inventor of dialectics.”26

			As opposed to both Heraclitus and Zeno, dialectics in the hands of Plato27 (427–347 bce) was viewed as pertaining to the opposition of abstract universals and not to anything real in the world.

			Hegel’s dialectic fused the views of Heraclitus, Zeno, and Plato into one system. Like Heraclitus, he saw contradiction as objective in the world. He accepted Zeno’s contention that motion is contradictory but instead of Zeno’s claim that motion is therefore illusory, Hegel concluded that reality is contradictory. Like Plato, Hegel attributed fundamental reality to universals, but unlike Plato, he saw them as dynamic—the abstract categories of thought evolve to the Absolute Idea, and the development of the world is the unfolding of the Absolute Spirit. Marx and Engels accepted Hegel’s fusion but rejected Hegel’s idealist cast and analyzed the processes of the world strictly in terms of contradictions in the world.28

			It took perhaps three to five thousand years, from its roots in ancient China to Marx, before clarity was achieved on the summation about motion and development contained in materialist dialectics. However, as is shown by the vast array of movements and groups that have been born since Marx, all claiming the banner of Marxism, Marxism-Leninism, or Marxism-Leninism-Maoism, in opposition to each other, there is still need for debate, discussion, and clarification of various aspects of dialectics, including its very fundamental aspects and its validity. It would be most foolish to think that any of this philosophical discussion is obvious, or that dialectics can be readily dismissed.

			In an unfinished manuscript written in 1879, Engels summarizes the basic laws of materialist dialectics as follows:

			It is . . . from the history of nature and human society that the laws of dialectics are abstracted. For they are nothing but the most general laws of these two aspects of historical development, as well as of thought itself and indeed they can be reduced in the main to three:

			The law of the transformation of quantity into quality and vice versa;

			The law of the interpenetration of opposites;

			The law of the negation of the negation.

			. . . The law of the transformation of quantity into quality and vice versa. For our purpose, we can express this by saying that in nature, in a manner exactly fixed for each individual case, qualitative changes can only occur by the quantitative addition or quantitative subtraction of matter or motion (so-called energy) . . . ( Engels)29

			In other words, materialist dialectics is a framework for understanding the essence of processes—“historical development” in “nature and human society . . . as well as of thought itself, as Engel says.” If a process is to be understood as fully as possible, it is crucial to grasp the contradictions governing its behavior.

			The law of the interpenetration of opposites, also known as the law of contradiction, the identity of opposites, or the unity and struggle of opposites, is central to dialectics. Negation, correctly understood, is key to how it functions. We begin with the following introductory remarks about this law:

			
					Contradiction exists in all processes

					Development is the self-movement of things

					This self-movement is driven by contradictions internal to things

					Under certain conditions, the opposites transform into each other.

			

			All of this requires extensive discussion, especially the last point, which doubtlessly has a very strange ring to modern ears. Mao’s formulation has a major disagreement with the classical materialist dialectical view of the transformation of opposites into each other. This point is discussed at length in Section 2.6 and in Chapter 4.

			As Mao points out, using Engels’s line of argument,30

			Contradiction is the basis of the simple forms of motion (for instance mechanical motion) and still more so of the complex forms of motion.

			Engels explained the universality of contradiction as follows:

			And if simple mechanical change in place contains a contradiction, this is even more true of the higher forms of motion of matter, and especially of organic life and its development . . . life consists just precisely in this—that a living thing is at each moment itself and yet something else. Life is therefore also a contradiction which is present in things and processes themselves, and which constantly asserts and solves itself; and as soon as the contradiction ceases, life too comes to an end, and death steps in.31

			Mao’s assertion, “Contradiction is the basis of the simple forms of motion (for instance mechanical motion),” deserves further discussion and will be taken up in the next section. Engels (following Hegel) continues this passage by emphasizing that dialectics becomes necessary when things are considered not statically but in their motion:

			So long as we consider things as static and lifeless, each one by itself, alongside of and after each other, it is true that we do not run up against contradictions in them. We find certain qualities which are partly common to, partly diverse from, and even contradictory to each other, but which in this case are distributed among different objects and therefore contain no contradiction. With the limits of this sphere of thought we can get along on the basis of the usual metaphysical mode of thought. But the position is quite different as soon as we consider things in their motion, their change, their life, their reciprocal influence on one another. Then we immediately become involved in contradictions. Motion itself is a contradiction; even simple mechanical change in place can only come about through a body at one and the same moment of time being both in one place and in another place, being in one and the same place and also not in it. And the continuous assertion and simultaneous solution of this contradiction is precisely what motion is.32 (Engels)

			Besides clarifying the difference between metaphysical and dialectical thought to some extent, a point we will return to below, this significant passage describes the simplest form of motion, mechanical motion, as a contradiction of “a body at one and the same moment of time being both in one place and in another place,” and more, as “the continuous assertion and simultaneous solution of this contradiction” (Engels). The contradictory character of mechanical motion indicates that every form of motion is based on contradiction, for “if simple mechanical change in place contains a contradiction, this is even more true of the higher forms of motion” (Engels).

			As Mao points out, denial of dialectics necessarily lands one into the camp of metaphysics:

			Throughout the history of human knowledge, there have been two conceptions concerning the law of development, the metaphysical conception and the dialectical conception, which form two opposing world outlooks. Lenin said: “The two basic (or two possible? or two historically observable?) conceptions of development (evolution) are: development as decrease and increase, as repetition, and development as a unity of opposites (the division of a unity into mutually exclusive opposites and their reciprocal relation).”33

			Mao continues with the remark, 

			. . . The metaphysical or vulgar evolutionist world outlook sees things as isolated, static and one-sided. It regards all things in the universe, their forms and their species, as eternally isolated from one another and immutable. Such change as there is can only be an increase or decrease in quantity or a change in place. Moreover, the cause of such an increase or decrease or change of place is not inside things but outside them, that is, motive force is external. Metaphysicians hold that all the different kinds of things in the universe and all their characteristics have been the same ever since they first came into being. All subsequent changes have simply been increase or decrease in quantity. They contend that a thing can only keep on repeating itself as the same kind of thing and cannot change into anything different. In their opinion, capitalist exploitation, capitalist competition, the individualist ideology of capitalist society, and so on, can all be found in ancient slave society, or even in primitive society, and will exist forever unchanged. They ascribe the causes of social development to factors external to society, such as geography and climate.34 They search in an oversimplified way outside a thing for the causes of its development, and they deny the theory of materialist dialectics, which holds that development arises from the contradiction inside a thing. Consequently, they can explain neither the qualitative diversity of things, nor the phenomenon of one quality changing into another.35 (Mao)

			Mao’s description of metaphysics is in basic agreement with the following remark by Engels:

			To the metaphysician, things and their mental images, ideas, are isolated, to be considered one after the other apart from each other, rigid, fixed objects of investigation given once and for all. He thinks in absolutely discontinuous antitheses . . . For him a thing either exists, or it does not exist; it is equally impossible for a thing to be itself and at the same time something else. Positive and negative absolutely exclude one another; cause and effect stand in an equally rigid antithesis one to the other. At first sight this mode of thought seems to us extremely plausible, because it is the mode of thought of so-called common sense. But sound common sense, respectable fellow as he is within the homely precincts of his own four walls, has most wonderful adventures as soon as he ventures out into the wide world of scientific research. Here the metaphysical mode of outlook, justifiable and even necessary as it is in domains whose extent varies according to the nature of the object under investigation, nevertheless sooner or later always reaches a limit beyond which it becomes one-sided, limited, abstract, and loses its way in insoluble contradictions. And this is so because in considering individual things it loses sight of their interconnections; in contemplating their existence it forgets their coming into being and passing away; in looking at them at rest it leaves their motion out of account; because it cannot see the woods for the trees . . . It is just the same with cause and effect; these are conceptions which only have validity in their application to a particular case as such, but when we consider the particular case in its general connection with the world as a whole they merge and dissolve in the conception of universal action and interaction, in which cause and effect are constantly changing places, and what is now or here an effect becomes there or then a cause, and vice versa.36

			Mao’s statement captures the metaphysical causal framework very simply: (1) cause—“motive force is external”; (2) effect—“increase or decrease in quantity or a change in place.” It immediately contrasts this with the dialectical materialist concept of change as self-movement: “development arises from the contradiction inside a thing.” As described by Engels, the metaphysical outlook “sooner or later always reaches a limit beyond which it becomes one-sided, limited, abstract, and loses its way in insoluble contradictions. And this is so because in considering individual things it loses sight of their interconnections; in contemplating their existence it forgets their coming into being and passing away; in looking at them at rest it leaves their motion out of account; because it cannot see the woods for the trees” (Engels). Mao’s remark, “Consequently, [metaphysicians] can explain neither the qualitative diversity of things, nor the phenomenon of one quality changing into another” (Mao), is an apt closure to Engels’s statement; it explains what the one-sidedness, limitation and abstractness consist of and what it generally means when the metaphysical view “loses its way in insoluble contradictions” (Engels). However, in Mao’s statement, there lurks the possibility of a difficulty that will be discussed at length in Sec. 2.7: Is the effect produce by the “external” merely “increase or decrease in quantity or a change in place” or is there more to this story? 

			Four intertwined philosophical threads knit the entire discussion in this chapter into a single whole. The first thread is that dialectics must be treated as an organic whole; that is, a whole whose parts are connected to each other in essential ways. The laws of dialectics are intimately bound up with each other and cannot be properly understood in isolation from each other.37 The transformation of quantity into quality, often treated as a separate law of dialectics or merely an example of contradiction, is treated here instead as an elaboration of the way that contradictions work. While the identity of opposites is the basic law of dialectics, it cannot be fully understood and applied without grasping and applying the other laws that flow out of it and help to clarify it. The most dramatic and characteristic facet of the unity and struggle of opposites of a contradiction is the transformation of these opposites into each other under certain conditions.

			
				
					Necessity and Chance in Orthodox Quantum Theory

					In orthodox quantum theory, there is total randomness and no necessity in the behavior of matter on the microscopic level. For example, when a photon (a particle of light) strikes an atom and the photon has an energy such that a transition to an excited state is possible, quantum theory allows the computation of the probability that the atom will make a transition to that state but does not permit any statement about whether or not the atom actually makes the transition or that anything is causing the transition.

					If a large collection of identical atoms are struck by such photons, there might not be any atoms that make the transition, since only a statement about the probability of a transition for each atom is allowed in the theory. Experimentally, the fraction of the collection found in the excited state turns out to essentially agree with the transition probability, in the sense that if the transition probability is 1/4, say, then 1/4 of the collection will be found in the excited state. Empirical results of this nature are the basis for the wide acceptance of the theory and the claims about its success. A philosophically pragmatic view would dismiss any objection about necessity: As long as I can get the right numbers, who cares what’s causing the atoms to make the transition?

					Some form of necessity is operating in the background of the quantum transition that the theory does not actually confront. In my opinion, this is the underlying reason for remarks such as “I think I can safely say that nobody understands quantum mechanics,”149 “We have always had a great deal of difficulty understanding the world view that quantum mechanics represents. At least I do, because I’m an old enough man that I haven’t got to the point that this stuff is obvious to me. Okay, I still get nervous with it . . . I cannot define the real problem, therefore I suspect there’s no real problem, but I’m not sure there’s no real problem.”150 and “If you are not completely confused by quantum mechanics, you do not understand it.”151 It is for this reason that many scientists and philosophers continue to examine the foundations of quantum theory, despite the enormous and impressive body of its practical successes.

				

			

			The second thread is our persistent focus on necessity or causality—lawfulness in things—in the sense of necessary connection, deterministic behavior, or, viewed subjectively, predictability. This view of lawfulness runs counter to the view of laws in quantum theory, a theory that is fundamentally probabilistic in character.38 In contrast to the orthodox view that continues to hold sway among many quantum physicists, the view of materialist dialectics discussed here insists on the existence of necessity in the universe and that our understanding is missing a vital component if we do not grasp the aspect of necessity in any given phenomenon.39 Mao’s formulation of materialist dialectics bears a bit of resemblance to the orthodox view of quantum theory in that it consistently leaves the question of necessity suspended in mid-air. The existence of necessity is not discussed nor is it explicitly denied, but since necessity actually exists, it is recognized, in fact, but in an ad hoc way. This shows up in many of Mao’s formulations and especially in his statements about the relation of the internal and external causes of change (Section 2.7).

			
				
					Einstein, Schrödinger, and De Broglie: Objections to Orthodox Quantum Theory by Some of Its Founders

					Einstein’s explanation of the photoelectric effect in terms of light quanta (particles of light having energies given by the product of Planck’s constant with the frequency of the light) played a central role in the creation of quantum theory. He also introduced the application of quantum theory to systems involving large numbers of particles, which led to the theory of Bose-Einstein statistics.

					However, Einstein began voicing his objections to quantum theory even prior to its consolidation in 1926. In letters to his close friend Max Born, the inventor of the probability interpretation of the wave function, Einstein often accused Born of positivism and even solipsism because of this interpretation.

					Erwin Schrödinger, after whom the basic equation of quantum dynamics is named, is also famous for his disparaging remark, “I do not like [quantum theory], and I am sorry I ever had anything to do with it.” He considered quantum theory to be incomplete, incapable of presenting a picture of reality, and devised the thought-experiment that we know today as “Schrödinger’s cat,” to make his point:

					A cat is placed in a sealed box. Attached to the box is an apparatus containing a radioactive nucleus and a canister of poison gas. When the nucleus decays, it emits a particle that triggers the apparatus, which opens the canister and kills the cat. According to quantum mechanics, the nucleus is described as a superposition (mixture) of “decayed nucleus” and “undecayed nucleus.” However, when the box is opened the experimenter sees only a “decayed nucleus/dead cat” or an “undecayed nucleus/living cat.”152 The question is: when does the system stop existing as a mixture of states and become one or the other? The purpose of the experiment is to illustrate that quantum mechanics is incomplete without some rules to describe when the wavefunction collapses and the cat becomes dead or alive instead of a mixture of both.152

					Louis De Broglie’s PhD thesis introduced the idea of matter waves, a fundamental concept of quantum theory. His 1927 “pilot wave” theory of quantum phenomena is a deterministic theory, in contrast to the more popular indeterministic orthodox theory. It was ignored for almost three decades but has since enjoyed a revival, following a major development of his viewpoint by David Bohm which transformed it into a viable alternative to the orthodox view.153

				

			

			The third thread is the claim that while the identity of opposites is the basic law of dialectics that governs the development of a process, the negation of the negation—properly understood—is about necessity in its development. The concept of sublation40 is closely related to the concepts of negation and the negation of the negation. It is central in the communist theory of knowledge (epistemology) and plays a key role in Lenin’s Materialism and Empirio-Criticism, Marx’s Capital and (implicitly) in Mao’s On Practice. Mao’s neglect of the dialectical meaning of sublation and negation in On Contradiction already undercuts the negation of the negation as a law of dialectics, even without his explicit rejection of it (Chapter 4). In Section 4.2, the specific meaning of negation in dialectics is discussed at length.

			The fourth thread is the focus on the relevance of the basic laws of dialectics to processes—change, motion or development of things—and not to things themselves apart from their processes of change. This point involves one of those seemingly trivial distinctions that spell the difference between science and nonsense. A process undergone by a thing involves its self-movement. However, the corresponding correct rejection of the mechanical view of external forces has too often blinded communists from properly grasping the role of the external in altering the self-movement of things. The nature of the process that the thing is undergoing is dependent on the external conditions of change. There is no inherent, predetermined way in which anything must change, independent of the conditions to which it is subjected. In this book, this insight of Hegel, upheld in the classical materialist dialectics of Marx, Engels, and Lenin in opposition to the formulation of dialectics by Mao, is formalized as a fourth law of dialectics.41

			There is a parallel here between the relation of this fourth law to the three basic laws of classical materialist dialectics and the relation of epigenetics to genetics. Epigenetics is the study of which genes get turned on or off, so to speak. The science of genetics strives to understand how genes work, what they control, and how they do it. This enabled the discovery of epigenetics, which, in turn, did not fundamentally alter the understanding of how genes work but enriched that understanding.42 Marx and Lenin agree on Engels’s formulation of the basic laws of dialectical materialism as discussed in Anti-Dühring, which was focused on how contradictions work. The addition of the fourth law builds on this, just as epigenetics builds on genetics. This addition hardly affects classical materialist dialectics because classical materialist dialectics never veers from the Hegelian understanding that a contradiction governs a process and different processes involve different contradictions. Marx, Engels, and Lenin and their contemporaries were not concerned about how the different processes were selected.

			There has been a longstanding tendency to use the words process and contradiction as though they were completely interchangeable. But a contradiction is more abstract than the process that it governs. It is often said that a contradiction or any of its aspects develops when what is meant is that the process develops. It is also often said that a process is governed by or contains many interacting contradictions, rather than that a process is a complex of subprocesses, each governed by a single contradiction. Processes interact, not contradictions, as will become clear in the course of the discussion. I will avoid the colloquialism that conflates process and contradiction.

			Applying materialist dialectics means first and foremost applying the law of contradiction, but the basic laws of materialist dialectics form a tightly woven framework around this kernel. The application of the law of contradiction requires recognition of qualitative leaps and spiral development, hence the other laws. Simply put, the law of contradiction cannot be fully understood without the other laws. The other laws are, in turn, dependent on the kernel and cannot be understood without it or without each other. This is a type of monism, but not the monism of Mao that claimed that the law of contradiction was the solitary basic law of dialectics. The unity of the basic laws of materialist dialectics is detailed in Chapter 7, where we weave the threads together. In the legacy of the communist movement, there has been a definite pull to treat materialist dialectics as a heap of principles and not as a closely woven whole. This metaphysical tendency must be corrected.

			On Contradiction opens with a description of what Mao considered necessary for “a fundamental understanding of materialist dialectics”:

			In studying [the law of the unity of opposites], we cannot but touch upon . . . a number of philosophical problems. If we can become clear on all these problems, we shall arrive at a fundamental understanding of materialist dialectics. The problems are: the two world outlooks, the universality of contradiction, the particularity of contradiction, the principal contradiction and the principal aspect of a contradiction, the identity and struggle of the aspects of a contradiction, and the place of antagonism in contradiction.43 (Mao)

			The laws of the negation of the negation44 and the quantity/quality transformation are noticeably absent from the list of topics, despite the fact that they were considered to be basic laws of classical materialist dialectics when Mao was in Yenan (1937). Furthermore, Mao did not feel it necessary to address the meaning and importance of central concepts of materialist dialectics such as negation, sublation, synthesis, and spiral development. Yet he claims that “we shall arrive at a fundamental understanding of materialist dialectics” (Mao) without touching on these concepts. In 1964, prior to the publication of On Contradiction in his Selected Works, Mao repudiated the law of the negation of the negation explicitly and demoted the law of the quantity/quality transformation to the status of an example of the law of contradiction:

			Engels talked about the three categories, but as for me I don’t believe in two of those categories. (The unity of opposites is the most basic law, the transformation of quantity and quality into one another is the unity of the opposites quantity and quality and the negation of the negation does not exist at all.) The juxtaposition on the same level, of the transformation of quantity and quality into one another, the negation of the negation, and the law of the unity of the opposites is “triplism,” not monism. The most basic thing is the unity of the opposites. The transformation of quantity and quality into one another is the unity of the opposites quantity and quality. There is no such thing as the negation of the negation.45 Affirmation, negation, affirmation, negation . . . in the development of things, every link in the chain of events is both affirmation and negation.46 (Mao)

			Further on in this talk, he remarked that

			The life of dialectics is the continuous movement toward opposites. Mankind will also finally meet its doom. When the theologians talk about doomsday, they are pessimistic and terrify people. We say the end of mankind is something which will produce something more advanced than mankind.47 (emphasis added)

			This is consistent with Lenin’s remark, “[a] development that seemingly repeats the stages already passed, but repeats them otherwise, on a higher basis (‘negation of the negation’), a development, so to speak, in spirals.”48 It suggests that Mao upheld the negation of the negation as a basic law of materialist dialectics, despite his more explicit repudiation of it. Later in the article, he interpreted synthesis differently than in classical materialist dialectics49 and in a way that is consistent with his repudiation of the negation of the negation.

			Mao’s discarding of the law of the negation of the negation and treating the law of the quantity/quality transformation as merely an example of a contradiction destroys the organic wholeness of materialist dialectics. However, Mao’s mistaken formulations did not prevent him from embracing materialist dialectics in practice. Recall the example of workers, tradespeople, and peasants actually utilizing Newton’s laws of motion prior to Newton’s formulation of these laws, even if the more educated of them upheld Aristotle’s formulation in words. It is one thing for Mao to verbally repudiate the laws of the negation of the negation and the quantity/quality transformation. His practice, however, shows a strong upholding of the laws of dialectics.50

			For the sake of completeness, we should mention that in a complex model of a system in which two or more processes interact with each other, two contradictions play special roles. The fundamental contradiction determines the nature of the dominant process that the system is undergoing. It may happen that a subsidiary process, governed by a contradiction other than the fundamental contradiction, drives the dominant process and is essential to its existence and development. The contradiction governing this subsidiary process is called the principal contradiction. For example, Engels summarizes the basic insight of historical materialism as follows:

			[T]he economic structure of society always furnishes the real basis, starting from which we can alone work out the ultimate explanation of the whole superstructure of juridical and political institutions as well as of the religious, philosophical, and other ideas of a given historical period.51 (Engels)

			In terms of dialectics, Engels is stating that the contradiction underlying the economic process of a society is fundamental. It may happen, however, that a contradiction governing the superstructure may be principal, such as occurs during a political revolution that lays the foundation for altering the direction of the economic basis of the society.

			Mao describes the principal contradiction as the contradiction “whose existence and development determine or influence the existence and development of the other contradictions.”52 Our characterization of the principal contradiction differs from Mao’s in that we consider processes to be interacting and developing, not the contradictions themselves. The interacting processes, not the contradictions, are, directly, part of each other’s condition.

			In the present work, an example of the concept of the principal contradiction in relation to the fundamental contradiction may be found in the discussion of spiral development given in Chapter 6, especially in the section on nucleosynthesis, the manufacture of the complex chemical elements in stars.53

			2.3    Mechanical Motion: The Negation of the Negation According to Karl Marx54

			Reality undergoes incessant change, motion, and development. Mechanical motion—“mere change of place”—underlies every form of development and as Engels explains, no discussion of dialectics can proceed very far if it does not address this fact:

			Motion in the most general sense, conceived as the mode of existence, the inherent attribute, of matter, comprehends all changes and processes occurring in the universe, from mere change of place right up to thinking. The investigation of the nature of motion has . . . to start from the lowest, simplest forms of this motion and . . . to grasp these before it could achieve anything in the way of explanation of the higher and more complicated forms. Hence, in the historical evolution of the natural sciences, we see how first of all the theory of simplest change of place, the mechanics of the heavenly bodies and terrestrial masses, was developed. . . . All motion is bound up with some change of place. . . .  It in no way exhausts the nature of the motion concerned, but it is inseparable from the motion. It, therefore, has to be investigated before anything else.55 (Engels, emphases added)

			We are fortunate today to have available Marx’s insightful study of calculus which was written towards the end of his life.56 His study is directly related to the discussion of mechanical motion, though Marx did not explicitly note this fact. In his distinctive and creative but little-known mathematical manuscripts, Marx implicitly answered the question of how speed or velocity is related to the contradiction of mechanical motion. In doing so, he essentially advanced to a new level, an understanding of the Arrow, one of the so-called paradoxes of motion posed by Zeno of Elea (c.490–430 bce). Marx did not actually mention this paradox by name in these manuscripts but was quite aware of it from his study of Greek philosophy and of Hegel. This development of the Hegelian point of view was carried out by Marx in his criticism of various formulations of a central concept of differential calculus called the derivative of a function.57 This section recasts Marx’s discussion in a form that makes its relation to the Arrow apparent and emphasizes its importance in relation to dialectics.

			Zeno’s Arrow, the third of his four famous paradoxes,58 reads as follows:

				III.	The Arrow
The flying arrow is at rest since it is at every moment of its flight in one and the same space; therefore it is at rest in every moment of its flight and therefore during the whole time.

			According to Zeno, his paradoxes demonstrate the self-contradictoriness of motion and hence its unreality:59

			If motion, which pervades everything, can be shown to be self-contradictory, and hence unreal, then everything else must assume the same unreal quality. By convincing people of the unreality of motion, I can best teach the doctrine of Parmenides60 and successfully discredit the world of the senses.

			
				
					Other Famous Paradoxes of Zeno

						I.	The Dichotomy
In order to cover a certain distance a body must first traverse the half and before that the half of this half and so on; that is to say it must in a finite time traverse an infinite number of spaces. Thus movement could not make a beginning.

						II.	The Achilles
Achilles can never overtake the tortoise when it has any start on him; since by the time he arrived at the spot A, the tortoise has reached the second spot B; and when he is arrived at B it has gone to C and so on; hence motion could never come to an end.

						IV.	The Stadium
Equal distances must at equal velocity be traversed in the same time. But a moving body passes by a second when this is moving in a contrary direction at the same velocity twice as quickly as when this is at rest.

				

			

			Zeno’s paradoxes have been debated for more than two thousand years in discussions of space, time, and motion61 and were intended by Zeno to be arguments upholding subjective idealism against any affirmation of a real world existing apart from the mind—“the world of the senses.”

			In contrast to all other schools of thought, the dialectical school established by Hegel and his followers agrees with Zeno that motion is contradictory. However, instead of concluding, as Zeno did, that motion is illusory because it is contradictory, the Hegelians view motion as inherent in reality and conclude that reality is contradictory—there is no need to resolve Zeno’s Arrow paradox. As Hegel explains,

			If we speak of motion in general, we say that the body is in one place and then it goes to another; because it moves it is no longer in the first, but yet not in the second; were it in either it would be at rest. If we say it is between both, this is to say nothing at all, for were it between both, it would be in a place, and this presents the same difficulty. But movement means to be in this place and not to be in it; this is the continuity of space and time—and this is what makes motion possible.62 (Hegel)

			Zeno’s Arrow is a paradox only for those who cling to metaphysics, and for them, there is no explanation—it is indeed a paradox—the metaphysical framework is inadequate to the task.

			In examining Zeno’s Arrow from the standpoint of dialectics, we emphasize the role of the negation of the negation63 in the resolution of a contradiction and the emergence of the new from the old. Far from being a paradox and a source of difficulty, as it has been and continues to be for those who insist on ignoring dialectics, the Arrow, in this approach, leads to a mathematical definition of instantaneous velocity.64

			We seek to understand the fundamental relevance of contradiction to mechanical motion (and hence to all motion in general). This cardinal point is intimately bound up with the lawfulness of the negation of the negation. Furthermore, it will help to illuminate the relation of dialectics to metaphysics, as we shall see in the next section. We are also partially motivated by the need to amend a small part of the scientific legacy we have inherited. It has been fashionable in the bourgeois academy since the late 19th century to either ignore Hegelian thought about mathematics and the physical world or, should the subject arise, to heap scorn on it. For example, the philosopher Bertrand Russell blames Hegel for exerting a detrimental influence on philosophers in their view of mathematics:

			In the 18th and early 19th centuries, the infinitesimal calculus, though well developed as a method, was supported, as regards its foundations, by many fallacies and much confused thinking. Hegel and his followers seized upon these fallacies and confusions, to support them in their attempt to prove all mathematics self-contradictory. Thence the Hegelian account of these matters passed into the current thought of philosophers, where it has remained long after the mathematicians have removed all the difficulties upon which the philosophers rely. And so long as the main object of philosophers is to show that nothing can be learned by patience and detailed thinking, but that we ought rather to worship the prejudices of the ignorant under the title of “reason” if we are Hegelians . . . so long philosophers will take care to remain ignorant of what mathematicians have done to remove the errors by which Hegel profited.65 (Russell)

			Russell’s view of Hegel is closely related to his view that Zeno’s Arrow “does not touch the mathematical account of change.”66 He argues that the alleged difficulty posed by the Arrow is an apparition arising from assuming that motion is both continuous and discontinuous:

			Zeno argues that, since the arrow at each moment simply is where it is, therefore the arrow in its flight is always at rest. At first sight, this argument may not appear a very powerful one. Of course, it will be said, the arrow is where it is at one moment, but at another moment it is somewhere else, and this is just what constitutes motion. Certain difficulties, it is true, arise out of the continuity of motion, if we insist upon assuming that motion is also discontinuous. These difficulties, thus obtained, have long been part of the stock-in-trade of philosophers. But if, with the mathematicians, we avoid the assumption that motion is also discontinuous, we shall not fall into the philosopher’s difficulties. A cinematograph in which there are an infinite number of pictures, and in which there is never a next picture because an infinite number come between any two, will perfectly represent a continuous motion. Wherein, then, lies the force of Zeno’s argument?

			In fact, his alleged resolution of the paradox does not avoid the “discontinuity” that both mathematicians and philosophers begin with:

			So a motion is made out of what is moving, but not out of motions. It expresses the fact that a thing may be in different places at different times, and that the places may still be different however near together the times may be.66 (Russell, emphasis added)

			This superficial resolution of the Arrow—“[Motion] expresses the fact that a thing may be in different places at different times, and that the places may still be different however near together the times may be”—was not new in Russell’s day and was criticized by Lenin long before Russell’s rehash, as we will see shortly.

			Russell is somewhat unusual in that he actually tries to answer Zeno’s Arrow, however weakly. More typical of the world of mathematics are accounts such as Kramer’s that avoid the Arrow altogether and focus on the other paradoxes.67 Because of their attitude towards Hegel, mathematicians using the limit concept of Cauchy and D’Alembert miss how a certain mystical element in the concept of the derivative that is typically glossed over is removed within the Hegelian framework.68

			In mechanical motion, we abstract away from all aspects of a thing except its position; we treat a thing as a point or particle. It suffices to treat only the simplest case here—motion along a line—the position x of a particle, measured from some arbitrary reference point, is changing at any instant of time. Three dimensional motion involves a simple extension of these ideas. If the particle is at the position x 0 (the particle is at one place) at the time t 0 and at the position x 1 (the particle is at another place) at the time t 1, it has an average velocity vavg given by

			[image: ].

			This definition is the standard one used in physics and mathematics and is quite acceptable to Hegelians and Marxists. If—according to Russell—Zeno and Hegel (and Marx) wrongfully assume motion is both continuous and discontinuous, then so does the world of mathematics.

			Hegel and Engels actually go to the trouble of characterizing mechanical motion, in contrast to modern treatments where the question is customarily avoided altogether, sidestepped, and treated as obvious and not worthy of explanation. For example,

			[M]otion is a change in position of an object with respect to time and its reference point. Motion is typically described in terms of displacement, direction, velocity, acceleration, and time. Motion is observed by attaching a frame of reference to a body and measuring its change in position relative to that frame.69 (Wikipedia)

			This description is much more concerned with how motion is typically described and not much with its characterization, for which it offers the explanation: “[M]otion is a change in position of an object with respect to time and its reference point.” This is simply a succinct way of saying that an object has one position at one time and another position at another time or in mathematical language, the position is a function of time. This merely glosses over the discontinuity Russell objects to. Nor does it get any better than this, no matter how hard you search the literature of mathematics and physics.

			A clarification of the nature of the definition of average velocity and its deficiency is given in Lenin’s trenchant rebuttal of Chernov’s70 objections to the Hegelian description of mechanical motion, a rebuttal that is applicable to the usual description in standard calculus textbooks and to Russell’s discussion:

			Movement is the presence of a body in a definite place at a given moment and in another place at another moment—such is the objection of Chernov . . . in the wake of all the ‘metaphysical’ opponents of Hegel. This objection is incorrect: (1) it describes the results of motion, but not motion itself; (2) it does not show, it does not contain in itself the possibility of motion; (3) it depicts motion as a sum, as a concatenation of states of rest, that is to say, the (dialectical) contradiction is not removed by it, but only concealed, shifted, screened, covered over.71 [Lenin’s emphases]

			Mathematics is totally unconcerned about the contradiction of mechanical motion, leaving it “concealed, shifted, screened, covered over.” It is sufficient in mathematics and quite practical to work in this fashion. After all, while the thought processes of mathematicians obey the laws of materialist dialectics, there is no need for the subject matter of mathematics to be dialectical, since mathematical objects are abstractions and not material things—to count five fingers on a hand is to be focused on their fingerness and be blind to their differences (and their changingness). Similarly, there is no need for the typical motorist to grasp that the relationship between the odometer reading and the instantaneous speed of the car expresses the fundamental theorem of calculus.72 As discussed in Appendix D, Marx aimed to reveal what is “concealed, shifted, screened, covered over” in the typical treatment of calculus because of his concern about dialectics and the conceptualization of motion.73

			Lenin then cites Hegel again, “What makes the difficulty is always thought alone, since it keeps apart the moments of an object which in their separation are really united,” enthusiastically commenting, “correct!” and then makes an important summation:

			We cannot imagine, express, measure, depict movement, without interrupting continuity, without simplifying, coarsening, dismembering, strangling that which is living. The representation of movement by means of thought always makes coarse, kills,—and not only by means of thought, but also sense perception, and not only of movement but every concept. And in that lies the essence of dialectics. And precisely this essence is expressed by the formula: the unity, identity of opposites.71 [emphasis in the original]

			This profound summation actually applies to the description of all change, development, motion in general, not simply mechanical motion, and is at the essence of why dialectics is absolutely necessary, as will be discussed in the next section.

			For now, we simply note that in forming the expression for the average velocity, we have “interrupted continuity, simplified, coarsened, dismembered and strangled that which is living.” Russell and much of the mathematical world, along with Chernov, gloss over the fact that the expression for the average velocity describes “the results of motion,” depicting motion as “a concatenation of states of rest”: the average velocity is constructed from the two states of rest, the position, x 0, at the time t 0, and the position, x 1, at a later time, t 1. Russell’s bald claim about having “removed all the difficulties” does not effectively counter Lenin’s perceptive point, “the contradiction is not removed by it, but only concealed, shifted, screened, covered over.”71 What is needed is to conceptually capture motion itself, which is what Marx focuses on.

			To conceptualize motion itself, we must conceptualize the velocity at a given instant; i.e., the instantaneous velocity. The difficulty is this: in order to conceptualize the velocity at any one instant, the times t 0 and t 1 must be equal to each other.74 But if we simply made the times identical, we would get absolutely no difference of place and hence not describe the contradiction of motion—“movement means to be in this place and not to be in it” (Hegel). This demonstrates the difficulty of expressing the negation of the negation in thought:

			The whole difficulty in understanding the differential operation (as in the negation of the negation generally) lies precisely in seeing how it differs from such a simple procedure and therefore leads to real results.75 [emphasis in the original]

			Overcoming this difficulty is most clearly illustrated by way of an example76 such as Galileo’s description of particle motion near the Earth’s surface, where objects fall with a constant acceleration of a = 9.8 meters/sec/sec (neglecting air resistance).77 In this case, Galileo found that the position x of a particle is given by x = ½ at2.

			Recall that the average velocity is given by

			[image: ],

			so in the Galilean example,

			[image: ].

			Factoring ½a and using

			[image: ]

			we obtain

			[image: ].

			The instantaneous velocity v at the time t 0 is that value of the average velocity obtained by setting t 1 = t 0 on the far right side:

			v = at 0.

			By setting t 1 = t 0, we force x 1 to be equal to [image: ]. Marx characterizes this procedure as the negation of the negation. The first negation is that the particle is not at x 0; it is at x 1. The negation of this first negation is that the particle is not, not at x 0; that is, it is indeed at x 0 (“movement means to be in this place and not to be in it”). Finding the instantaneous velocity requires considering the particle to both be at x 0 and to not be at x 0 and then negating the first negation. The process of the negation of the negation is reflected on the left side in the replacement of the average velocity by the instantaneous velocity.

			What has been done here is to answer the question of “how to express [mechanical motion] in the logic of concepts,”78 and to do so in the most precise manner possible—namely, in mathematical form. For this, the negation of the negation in our analysis is crucial. It leads directly to expressing the contradictory character of mechanical motion quantitatively in terms of the instantaneous velocity. Furthermore, if the negation of the negation is essential to the correct treatment of the contradiction of mechanical motion, “this is even more true of the higher forms of motion of matter.”79

			The analysis of mechanical motion requires a train of thought that involves the negation of the negation. This mental process is a reflection in our minds of the actuality of mechanical motion; i.e., the negation of the negation is not merely in the mind of the beholder but corresponds to something objective in the world. The continuously changing position of the particle constitutes the objective negation of the negation that we reflect in our minds through the concept of instantaneous velocity. The particle passes continuously through a sequence of positions that is none other than a sequence of negations of the negation. As Engels sums up, “Motion itself is a contradiction. . . . [T]he continuous assertion and simultaneous solution of this contradiction is precisely what motion is.”80 Given the presence of the negation of the negation in mechanical motion, Mao’s recommendation that we do away with it as a law of materialist dialectics then requires explaining why and at what level it disappears beyond this level, a formidable—indeed impossible—task.

			2.4    The Relation of Metaphysical and Dialectical Thought: More on Why Dialectics is Necessary

			In his criticism of metaphysics, Engels also brings out a secondary but significant point, not addressed by Mao, that metaphysics is “justifiable and even necessary” within certain limits “whose extent varies according to the nature of the object under investigation”:

			The old method of investigation and thought, which Hegel calls “metaphysical,” which preferred to investigate things as given, as fixed and stable, and the survivals of which still strongly haunt people’s minds, had much historical justification in its day. It was first necessary to examine things before it was possible to examine processes. One had first to know what a particular thing was before one could observe the changes it was undergoing, and such was the case with natural science. The old metaphysics, which accepted things as completed, arose from a natural science which investigated dead and living things as completed ones. But when this investigation had progressed so far that it became possible to take the decisive step forward of transition to the systematic investigation of the changes these things undergo in nature itself, then the last hour of the old metaphysics struck in the realm of philosophy as well. In fact, while natural science up to the end of the last century was predominantly a collecting science, a science of completed things, in our century it is essentially an organizing science, a science of the processes, of the origin and the development of these things and of the interconnections which bind all these natural processes into one great whole.81 (Engels, emphasis in the original)

			Engels discusses the issue from the subjective side—what it has taken humanity to grasp the laws of development of nature scientifically—but his explanation has an objective basis in the laws of the development of matter and is supported by the physical sciences. In all things, processes, and ideas, there is relative identity or stability, notwithstanding the fact that struggle, change, nonidentity, instability are absolute. Things, processes, and ideas exist in particular states over finite time intervals, however long or short these intervals may be. For this reason, dialectical thought must contain a moment that approaches metaphysical thought. Dialectical thought stands in relation to metaphysical thought, much as instantaneous velocity stands in relation to average velocity: Metaphysical thought involves a stringing together of fixed, rigid thoughts, “a concatenation of states of rest.” Dialectical thought grasps things in their development.

			But this is not the only reason. While all things are interconnected, nonetheless, all things can be separated to a certain extent, in thought as well as in concrete fact. Each thing possesses a certain degree of autonomy—relative autonomy, to be sure—but autonomy nonetheless.82 Absolutizing stability and autonomy leads to metaphysics but to grasp real things in their development, some attention must be given to their relative stability and autonomy.83 When we pay attention to these aspects, we do what Lenin points out in regard to mechanical motion: “The representation of movement by means of thought always makes coarse, kills—and not only by means of thought, but also sense perception, and not only of movement but every concept.”71 Hence dialectics becomes necessary if reality is to be grasped in its fullness and dynamism. “And in that lies the essence of dialectics, and precisely this essence is expressed by the formula: the unity, identity of opposites.” (Lenin) Let us examine this further.

			In any approximate model of reality, it is not merely permissible but objectively necessary—scientifically correct—to treat things, initially, in isolation. As vital as the heart is to the human body, the nucleus to the cell, the atomic nucleus to the atom, the proletariat to capitalism, and so on—as bound to their respective wholes as these individual objects are—they objectively have a measure of autonomy and must therefore be dealt with as separate objects in their own right (to an extent that depends on the object under consideration and the level of refinement of the analysis). Even in the tightest of interconnections conceivable, that of a single contradiction, the opposites must each be dealt with to a certain extent as relatively autonomous. Even after the parts are treated first as relatively autonomous objects and then as intertwined objects contained within a whole, there must eventually be a return to thought about reality in which the whole is itself a part of another, more encompassing whole, where we return to our initial mode of approximation but on a higher level (negation of negation in the analysis), if we are to continue to advance along the spiral of knowledge. In this sense, the “metaphysical mode of outlook is justifiable and even necessary.” Here, we clearly have an example of the negation of the negation in a spiral development. During every leg of a cycle, the momentary treatment of the parts as relatively autonomous objects coarsens, kills reality, and eventually makes necessary the explicit recognition of their “life.” “And in that lies the essence of dialectics”84 (Lenin).

			For example, when we begin an analysis of the relation between the proletariat and the bourgeoisie, we momentarily examine each in isolation from the other, as though they were entirely separate entities. But then we negate this beginning by recognizing that they are in fact completely bound up with each other, that one could not exist as it is without the other—its other. This generates new understanding on a higher level, in the sense of casting previous truths about the proletariat and the bourgeoisie within a larger framework and hence retaining what is valid in the simplified analysis with modifications, and delineating the limits of validity of the simplified version. This richer analysis constitutes a negation of the negation.

			Proletariat and bourgeoisie label aspects of the relations of production or economic base in capitalist society. In turn, the economic base is one aspect of another contradiction and has as its opposite, the superstructure of the society, which encompasses its political, legal, ideological, and cultural structures. If we carry out the analysis beyond examination of the relation of the proletariat and the bourgeoisie in the sphere of production and progress in thought to analysis of the society as a whole where the contradiction between the base and superstructure comes into play, we are performing a negation of the negation in another cycle of analysis, on still yet another level than was done previously.

			This same dynamic of deadening reality and then reviving it occurs on another level of abstraction also. Because of the internal dynamics of each thing and also the interconnections between things, each thing comes into being and passes away. Struggle, change, and so on are absolute. Even in this aspect, however, there is some justification and necessity for a moment of almost-metaphysical thought. We are born, mature, grow old, and die. In analyzing our lives, there are phases, such as childhood or puberty, that we momentarily treat as though they were fixed, only to recant this brush with metaphysics by recognizing that we in fact move through these phases. In fact, to grasp the motion from one phase to the next requires that we describe each phase adequately, which requires a moment of freezing it before we achieve the higher synthesis obtained by considering the transition.

			This is completely analogous to what is done in the discussion of mechanical motion. When we form the expression for the average velocity, we see in our mind’s eye a frame of the movie at time t 0 when the particle is at the position x 0 and a frame of the movie at the later time t 1 when the particle is at the position x 1. We then do a negation of the negation to achieve the higher synthesis obtained by considering the transition that, in this case, is the recognition of the instantaneous velocity.

			Beyond the ebb and flow of struggle and change, the process of struggle itself has moments of relative stability. For the slaves or the serfs of the past, the processes of society appeared to mirror those of the seasons in the seemingly endless cycle of their bondage and that of their ancestors and of their descendants. Until the current crisis began to grow exponentially in 2008, many would-be or former revolutionaries thought that imperialism, or at least the U.S. empire, had found the magic formula for endlessly deferring the inevitable crises in capitalism to an indefinite future or even for ending them completely—the Eternal Empire or Thousand Year Reich had been achieved. There are periods in history when the changes are very slow relative to the average lifetime of humans, and the underlying processes can be said to be in a phase of relative stability—when the struggle and change are grinding incessantly—and feel like they will go on forever. A process of change can have relative stability and hence be treated approximately as fixed—in fact, throughout the history of the physical sciences, progress in analyzing and affecting a process depends very often on this useful approximation.85

			Though a process may undergo violent quantitative changes, there are aspects of a system that remain qualitatively fixed throughout the process. Objectively, there is a certain amount of rigidity here, a certain degree of relative identity and stability. Throughout the life of bourgeois society, the contradiction of private appropriation/socialized labor remains fixed, regardless of how diverse and articulated its expression in the actual processes of that society—that is, regardless of the ebbs and flows, twists and turns, forms of expression, manifestations, which side is dominant at a given moment, and so on. Capitalism has certainly changed its form dramatically, from the tiny shops and factories of its childhood to the current gigantic global imperialist system of production and trade. The boundaries of countries have shifted frequently and violently since the industrial revolution. The socialist revolutions of the 20th century have come and gone. Various monetary instruments have arisen—who would have thought of electronic transfers of credits and funds at the beginning of the 20th century? Yet, throughout and despite all of these changes and many, many others, the contradiction of use-value/value remains fixed.86

			Furthermore, everything exists on a level of organization of matter that is a sublevel of a higher level of organization that itself has sublevels. The processes that anything undergoes can leave much of the different levels relatively unchanged throughout the course of a particular process, even if it is capable of changing them under different circumstances. Thus, as we achieve communism, matter on or below the molecular level, or on or above that of the solar system will probably not change drastically or even perceptibly (or if they do, it will not be because of anything having to do with our accomplishments).87 To treat use-value and value as fixed categories is “justifiable and necessary” within the bounds of discussions and thoughts about society, bourgeois or socialist, so long as commodities exist. In any process, some levels of matter are well approximated as being rigid, fixed.

			However, true as it is that the metaphysical outlook is to some extent “justifiable and necessary,” this does not mean that we should therefore adopt the attitude that it is “good enough,” even within the bounds where it gives an excellent approximation; our thrust must be to grasp the underlying development of processes and why they are presently being manifested in such a way as to justify the approximation. It is not a given that the solar system pursues its present familiar course, that atomic nuclei are confined to less than 10–12 cm, that genes evolve outside of human society—which they increasingly do not, both because of radiation as well as drugs and genetic engineering. In the turbulent dynamics of the universe, it is not a given that what we are familiar with at any point in time is all that happens. Newton’s laws are not to be accepted as absolute even within the domain where they work very, very well. Important conceptual aspects of special relativity, absent in the Newtonian approximation, can be useful even when we are primarily applying Newton’s laws.88 In this vein, we need to investigate what gives rise to relative stability, identity, autonomy, and so on, in each particular field of study. The coarsening of reality that constitutes the moments of almost-metaphysical thought is inherent in our apprehension of the world. Dialectics is then inherently necessary if we are to grasp reality in its turbulent flow.

			
				
					The Autonomy of Levels and the Emergence of Quark Physics

					In a speech on July 30, 1969, shortly before his death, the eminent Japanese theoretical particle physicist Shoichi Sakata154 explained how Engels’ unfinished manuscript, The Dialectics of Nature, inspired his work throughout his career. Near the end of the speech, he noted his high regard of Engels’ view of the approximate autonomy of levels: “I used to keep on my desk a note with the following sentences of Engels. It says, ‘Essence of the modern atomism lies not only in its claim of discontinuity of matter, but also in its emphasis that those elements of the discontinuity, atoms-molecules-bodies-heavenly bodies and others, are the nodal points which restrict various qualitative modes of existence of matter in general.’” He added “I can never forget a famous phrase of Lenin in his Materialism and Empirio-Criticism, which says that even an electron is as inexhaustible as an atom is. Those are indeed encouraging me to confront the view of regarding elementary particles as the ultimate of matter and to concentrate on the study of the composite model, with a standpoint of the stratum of matter.”

					In Sakata’s remark about Lenin, he was implicitly referring to the ground-breaking development of what came to be known in the history of particle physics as the Sakata model. The Sakata model made use of an abstract symmetry known as SU3, a very novel and daring hypothesis at the time. He envisioned the then-known so-called elementary particles not as structureless objects but as composites of three basic objects—the proton, the neutron and the lambda particle. While the original Sakata model ultimately did not work, it laid the foundations for the presently accepted quark theory of subatomic particles which used three quarks in his SU3 scheme instead of Sakata’s choice of the three basic objects.

				

			

			2.5    Inevitability in Materialist Dialectics

			In discussing how “to reveal the essence of the process,” Mao instructs us to examine “the particularity of the two aspects of each contradiction in that process.”89 By this he means the following:

			When we speak of understanding each aspect of a contradiction, we mean understanding the position each aspect occupies, what concrete forms it assumes in its interdependence and in its contradiction with its opposite, what concrete methods are employed in the struggle with its opposite, when the two are both interdependent and in contradiction, and also after the interdependence breaks down. . . .  Lenin meant just this when he said that the most essential thing in Marxism, the living soul of Marxism, is the concrete analysis of concrete conditions.90 (Mao)

			Mao wrote On Contradiction in 1937 to combat dogmatism in the Chinese Communist Party. For this reason, it was important for him to pay attention to the questions of particularity and concreteness in the examination of the unity and struggle of the aspects of a contradiction. This is a valid point.91 An important point that has been de-emphasized in the classical view, “the position each aspect occupies,” will be discussed below. However, let us first focus on something essential about contradictions that is left unstated.

			Contrast the above passage of Mao’s with the following by Marx and Engels:

			Proletariat and wealth are opposites; as such they form a single whole. They are both creations of the world of private property. The question is exactly what place each occupies in the antithesis. It is not sufficient to declare them two sides of a single whole.

			Private property as private property, as wealth, is compelled to maintain itself, and thereby its opposite, the proletariat, in existence. That is the positive side of the antithesis, self-satisfied private property.

			The proletariat, on the contrary, is compelled as proletariat to abolish itself and thereby its opposite, private property, which determines its existence, and which makes it proletariat. It is the negative side of the antithesis, its restlessness within its very self, dissolved and self-dissolving private property.

			The propertied class and the class of the proletariat present the same human self-estrangement. But the former class feels at ease and strengthened in this self-estrangement, it recognizes estrangement as its own power and has in it the semblance of a human existence. The class of the proletariat feels annihilated in estrangement; it sees in it its own powerlessness and the reality of an inhuman existence. It is, to use an expression of Hegel, in its abasement the indignation at that abasement, an indignation to which it is necessarily driven by the contradiction between its human nature and its condition of life, which is outright, resolute and comprehensive negation of that nature.

			Within this antithesis, the private property-owner is therefore the conservative side, the proletarian, the destructive side. From the former arises the action of preserving the antithesis, from the latter the action of annihilating it. [Marx and Engels, Italics in the original]92

			In this passage, Marx and Engels convey the sense of the drivenness of a contradiction, the relentless push that demands its resolution: a pain, an angst, that can only be relieved with the demise of the contradiction. This theme of relentlessness, of the inexorable grinding of contradictions in processes, constantly recurs in their writings about capitalist society. So long as a contradiction exists, the negative, destructive side drives the process in the direction of its termination and the resolution of its underlying contradiction, while the constructive or conservative side of the contradiction strives to maintain its existence. If conditions permit the process to run its course, it will reach its resolution, a specific state in which the contradiction no longer exists. True, “to reveal the essence of the process, it is necessary to reveal the particularity of the two aspects of each contradiction in that process”89 (Mao). But even more importantly, what needs to be revealed is which aspect of the contradiction governing that process is responsible for the drivenness of the contradiction; that is, which aspect is the negative, destructive side of the contradiction. The specific condition that constitutes the resolution of the process is determined by this side of the contradiction, by what relieves the drivenness. In a conditional sense, that is, so long as conditions permit a process to run its course, there is an inevitability operating here—the drivenness pushes inexorably towards the resolution of the contradiction. The only way for the process to cease moving towards its resolution is for conditions to change so as to prohibit the process. Mao certainly had this kind of behavior in mind, as is clear from his class stand, though he did not highlight it as a general feature of contradictions.

			The expansion of capitalism into the global imperialist empire it is today and the reversal of socialism, seems to mock the concept of the drivenness of the fundamental contradiction of capitalism, private appropriation versus socialized labor, as well as the direction that capitalism is driven in by its destructive side. However, this drivenness works in a dialectical way, not a mechanical way:

			Indeed private property drives itself in its economic movement towards its own dissolution, but only through a development which does not depend on it, which is unconscious and which takes place against the will of private property by the very nature of things, only inasmuch as it produces the proletariat as proletariat, poverty which is conscious of its spiritual and physical poverty, dehumanisation which is conscious of its dehumanisation; and therefore self-abolishing. The proletariat executes the sentence that private property pronounces on itself by producing the proletariat, just as it executes the sentence that wage-labour pronounces on itself by producing wealth for others and poverty for itself. When the proletariat is victorious, it by no means becomes the absolute side of society, for it is victorious only by abolishing itself and its opposite. Then the proletariat disappears as well as the opposite which determines it, private property.93

			Mao’s formulation of the principal aspect of a contradiction does not take this classical view into account, though it does touch on something correct:

			In any contradiction the development of the contradictory aspects is uneven. Sometimes they seem to be in equilibrium, which is however only temporary and relative, while unevenness is basic. Of the two contradictory aspects, one must be principal and the other secondary. The principal aspect is the one playing the leading role in the contradiction. The nature of a thing is determined mainly by the principal aspect of a contradiction, the aspect which has gained the dominant position.

			But this situation is not static; the principal and the non-principal aspects of a contradiction transform themselves into each other and the nature of the thing changes accordingly. In a given process or at a given stage in the development of a contradiction, A is the principal aspect and B is the non-principal aspect; at another stage or in another process the roles are reversed—a change determined by the extent of the increase or decrease in the force of each aspect in its struggle against the other in the course of the development of a thing.94 (Mao)

			In fact, when a contradiction comes into existence, the conservative side of the contradiction is necessarily its dominant side, principal. It is impossible for its destructive side to be the dominant side at its birth. Even mayflies, before they die, have to come into existence and develop, though they live less than a day. The conservative side of a contradiction is always principal at the beginning of the process that it governs, for some time after the birth of the process. However, this does not negate the centrality of the destructive side of a contradiction; at some point as the contradiction approaches its resolution, the destructive side must become the dominant side, principal, like the upward motion of a thrown object being finally reversed by gravity. When the process is in the phase where it is approaching its resolution and death, the destructive side must be principal. Between these two phases, there may be a transitional phase where the principal aspect can oscillate a number of times between the conservative and the destructive sides. However, the contradiction is driven in the direction in which the destructive side eventually dominates.93 Mao’s conception of principal aspect embraces some of this general behavior that is de-emphasized in the classical view. But Mao’s conception is silent about the role of the destructive side, its most decisive feature. Note again, however, that he clearly saw the proletariat as the destructive side of the contradiction in the case of the class struggle, even though he didn’t generalize this to all contradictions.

			It is possible to speak of the state of the object in the two different phases as being of two different natures as Mao does when he says, “The nature of a thing is determined mainly by the principal aspect of a contradiction, the aspect which has gained the dominant position.”94 Thus, no one would deny that when proletarian revolution is successful in seizing state power, the nature of the system has changed. However, this can be very misleading. What is omitted in this part of Mao’s description is that these different states of the social system, capitalist and socialist, are merely different phases of a single process that has not reached completion. The underlying contradiction has not been resolved. Upon seizure of state power, the proletariat has become the principal aspect of the contradiction between the proletariat and the bourgeoisie but the nature of the process is still determined by this contradiction.96 We learn from Mao himself that the class struggle continues under socialism and the bitter reality of the restoration of capitalism and destruction of every socialist experiment in the 20th century drives this point home quite forcefully.97 In classical materialist dialectics, emphasis is given to the fact that the nature of the process undergone by the thing changes only when the fundamental contradiction is resolved, conditions permitting. The nature of the process is not determined by which aspect of a contradiction is dominant or principal. The dominant aspect is important in determining the status and nature of a system (and the phase or stage) undergoing a particular process but not the nature of the process. It is crucial here to distinguish between a system and the particular process it might be undergoing. In leading the Great Proletarian Cultural Revolution against the capitalist roaders98 in the Chinese Communist Party, Mao clearly recognized this, despite the muddle in his philosophical formulations.

			It is very important to identify which aspect of a contradiction is dominant or principal, as in Mao’s formulation, but it is of fundamental importance to determine the side of the contradiction that drives a process, that demands its resolution, that ultimately determines the direction of the motion. At a given moment (assuming the process is not terminated by external means but conditions allow it to proceed to its internal resolution) the destructive side of a contradiction need not be the dominant side, in the sense that the process governed by the contradiction is growing further, undergoing qualitative and quantitative development. The contradiction may not seem to be driving the process towards its resolution in this situation. However, the ascendance of the conservative side can only be temporary and must eventually give way to the rise of the destructive side. In any contradiction, the conservative side never drives the contradiction to its resolution, except indirectly, by its contribution to the growth of the destructive side. In the case of the all-important contradiction between the proletariat and the bourgeoisie, this destructive side is the proletarian pole, which the bourgeois pole cannot help but develop.99 Socialism is the state of society where the proletariat becomes the dominant side of the contradiction and “eats up the other side,”100 as Mao has put it.

			In the physical sciences, all predictions about a finite portion of matter are conditional; they are always if–then statements. They are never absolute. It is no different with predictions in the science of society and especially with the all-important prediction of the inevitability of communism—the resolution of the contradiction between the bourgeoisie and the proletariat is inevitable, provided conditions exist that allow it to proceed to resolution. So long as capitalist society is not wiped out by some event external to its politico-economic functioning, the proletariat will keep driving the process towards its resolution, however long that may take, whatever the ups and downs or ebbs and flows, until communism is attained. This is especially important to remember today in the wake of the reversal of socialism in the USSR following Stalin’s death and in the PRC following Mao’s death.101

			Mao’s formulation of synthesis or the resolution of a contradiction, that “one side eats up the other”—correct as it is in the case of the class struggle if the side doing the eating is the proletariat—is inadequate as a general statement, because it sidesteps the crucial point that the destructive side is the only side of a contradiction that can do any “eating up” of the other side. The conservative side of the contradiction needs the contradiction to exist. On the contrary, it builds up the destructive side and thereby unwittingly sows the seeds of the resolution of the contradiction. The bourgeoisie cannot “eat up” the proletariat—a point Mao was very aware of. The growth of Chinese imperialism today forces the proletariat to grow larger globally, although its revolutionary side has yet to shine. This analysis is consistent with Mao’s leadership of the Great Proletarian Cultural Revolution, but not with his philosophical formulation.

			The destructive side of a contradiction is decisive in determining when a contradiction is resolved. Only when the process results in a state—the negation of the negation—where the angst of the destructive side has been removed will the contradiction be resolved and the process it governs terminates. Far from being arbitrary, the particular form of this state is determined by the destructive side of the contradiction.102

			Mao’s error on synthesis or resolution of a contradiction arises directly from his omission of the destructive side when discussing the principal aspect. This error harbors still yet another error that appears more directly in his conception of the transformation of opposites into each other—that one side “changes its position to that of its opposite.”

			2.6    The Transformation of Opposites into Each Other: The Identity and Struggle of the Aspects of a Contradiction

			In this section, we come to the central core of materialist dialectics. Clarity on the meaning of the identity and struggle of the opposites of a contradiction, their transformation into each other, is essential to grasping how materialist dialectics is a framework for comprehending the dynamics of processes in nature, society, and thought.

			In classical materialist dialectics, the transformation of the opposites into each other is, in fact, directly related to the negation of the negation and the question of necessity, in contrast to Mao’s formulation.103 This is because the transformation of the opposites into each other is completed with the resolution of a contradiction that occurs when the negation of the negation is reached. This issue is also at the heart of class stand and what drives Marxism to be scientific (Chapter 3).

			Mao explains the identity of opposites as follows:

			Identity, unity, coincidence, interpenetration, interpermeation, interdependence (or mutual dependence for existence), interconnection or mutual cooperation—all these different terms mean the same thing and refer to the following two points: first, the existence of each of the two aspects of a contradiction in the process of the development of a thing presupposes the existence of the other aspect, and both aspects coexist in a single entity; second, in given conditions, each of the two contradictory aspects transforms itself into its opposite. This is the meaning of identity.

			Lenin said:

			Dialectics is the teaching which shows how Opposites can be and how they happen to be (how they become) identical—under what conditions they are identical, transforming themselves into one another,—why the human mind should take these opposites not as dead, rigid, but as living, conditional, mobile, transforming themselves into one another.104

			The contradictory aspects in every process exclude each other, struggle with each other and are in opposition to each other. Without exception, they are contained in the process of development of all things and in all human thought. A simple process contains only a single pair of opposites, while a complex process contains more . . . That is how all things in the objective world and all human thought are constituted and how they are set in motion.

			This being so, there is an utter lack of identity or unity. How then can one speak of identity and unity?

			The fact is that no contradictory aspect can exist in isolation. Without its opposite aspect, each loses the condition for its existence. . . . Without life, there would be no death; without death, there would be no life. Without “above,” there would be no “below;” without “below,” there would be no “above.” . . . It is so with all opposites; in given conditions, on the one hand they are opposed to each other, and on the other they are interconnected, interpenetrating, interpermeating, interdependent, and this character is described as identity. In given conditions, all contradictory aspects possess the character of nonidentity and hence are described as being in contradiction. But they also possess the character of identity and hence are interconnected. This is what Lenin means when he says that dialectics studies “how Opposites can be . . . identical.” How can they be identical? Because each is the condition for the other’s existence. This is the first meaning of identity.105 (Mao)

			Mao’s statement contains much that is correct: opposites are (1) mutually exclusive, (2) mutually dependent—“each is the condition for the other’s existence,” (3) in conflict with each other in some sense or another. In addition, both aspects (4) “coexist in a single entity” that sustains the conflict until its resolution, and (5) transform into each other, under certain circumstances. However, there are core issues omitted in Mao’s description:106 (a) when the transformation of the opposites is completed, (b) how this is related to the negation that occurs, and (c) its culmination in the negation of the negation.

			Mao’s illustrations of the opposite aspects of a contradiction—above and below, life and death, and so on—echo Hegel’s remarks:

			[C]ontradiction is . . . immediately represented in the determinations of relationship. The most trivial examples of above and below, right and left, father and son, and so on ad infinitum, all contain opposition in each term . . . and conversely, each determination implies its opposite. Father is the other of son, and son the other of father, and each only is as this other of the other; and at the same time, the one determination only is, in relation to the other; their being is a single subsistence. The father also has an existence of his own apart from the son-relationship; but then he is not father but simply man; just as above and below, right and left, are each also a reflection-into-self and are something apart from their relationship, but then only places in general. Opposites, therefore, contain contradiction in so far as they are, in the same respect, negatively related to one another, or sublate each other and are indifferent to one another. (Hegel, Science of Logic, p. 441)107

			Note that pairs of opposites such as above/below or right/left are not yet an example of the opposites in a contradiction governing an objective process outside of consciousness. This has its place since materialist dialectics is applicable to thought. However, our primary focus here is on objective processes operating independently of human consciousness; we require (1) that the unifying shell be specified for each pair of opposites we consider, and (2) a description of how the opposites transform into each other.

			The concept of opposites transforming into each other is cardinal to dialectics:108

			Though ordinary thinking everywhere has contradiction for its content, it does not become aware of it . . . It holds [the] two determinations over against one another and has in mind only them, but not their transition, which is the essential point and which contains the contradiction. (Hegel, Science of Logic, p. 441)

			In other words, it is possible to recognize the mutual exclusiveness, the mutual dependence, and even the conflict between opposites but the essential point is their transformation into each other. Here is Mao’s explanation of this point:

			The matter does not end with their dependence on each other for their existence; what is more important is their transformation into each other. That is to say, in given conditions, each of the contradictory aspects within a thing transforms itself into its opposite, changes its position to that of its opposite. This is the second meaning of identity.

			Why is there identity here too? You see, by means of revolution the proletariat, at one and the same time the ruled, is transformed into the ruler, while the bourgeoisie, the erstwhile ruler, is transformed into the ruled and changes its position to that originally occupied by its opposite.109 (Mao, emphasis added)

			As for answering the question “Why is there identity here too?,” an example does not suffice, for important issues are being omitted. One could ask, Is the process finished or not when the opposites complete their transformation into each other? In other words, Does the contradiction continue to exist after the opposites complete their transformation into each other? What determines the termination of the transformation of each aspect into its other? Many of the errors in Mao’s philosophical formulations originate here, in ignoring these questions.

			Mao’s example of the class struggle invites interpreting the statement, “each of the contradictory aspects within a thing transforms itself into its opposite, changes its position to that of its opposite” [my emphasis] to mean that the dominant or principal aspect becomes secondary and the subordinate or secondary aspect becomes principal. In other words, both aspects continue to exist after transforming into their respective opposites but have traded positions of dominance.110 The contradiction itself continues its existence after the opposites transform into each other.

			Contrast Mao’s example with one based on Marx’s description of the exchange of commodities.111 The existence of commodities presupposes a social division of labor among private producers who must exchange their products in order to meet their needs. In the simplest case of a barter economy, the producer of a commodity is also its owner. To be a commodity, an object must be useful to someone other than its producer and must be produced for the purpose of exchange. The value of the commodity is the amount of abstract socially necessary human labor112 congealed (sublated113) in it. The value and use-value of a commodity are mutually exclusive: when a commodity is being consumed—acting objectively as a use-value—it cannot behave as an object of exchange—a value. When it is being exchanged—acting as a value—it cannot be consumed—act as a use-value. Furthermore, an object having no use-value has no value and cannot be exchanged, no matter how much labor was expended in its production; the labor was not socially necessary. If it contains no value, it cannot be exchanged against something with value, at least in the most primitive and simplest form of exchange. Hence value and use-value are mutually dependent within the unity of a commodity. They are in conflict with each other: to play the role of a commodity, an object must be produced not because it may or may not be directly useful to its producer but because of its exchangeability. Its value is opposed to its use by its producer. On the other hand, in the eyes of its consumer, its sole significance is its utility. Its use-value is opposed to it being exchanged by its consumer. In the exchange process, these opposites transform into each other. Marx uses the example of 20 yards of linen being exchanged for 1 coat to explain one side of the transformation of opposites into each other, that of the value of the linen into the use-value of the coat:114

			It is not possible to express the value of the linen in linen. . . . The value of the linen can . . . be expressed only relatively—i.e., in some other commodity. The relative form of the value of the linen presupposes, therefore, the presence of some other commodity—here the coat—under the form of an equivalent. On the other hand, the commodity that figures as the equivalent cannot at the same time assume the relative form. . . . Its function is merely to serve as the material in which the value of the first commodity is expressed. . . . A single commodity cannot, therefore, simultaneously assume, in the same expression of value, both forms. The very polarity of these forms makes them mutually exclusive. . . . Whether, then, a commodity assumes the relative form, or the opposite equivalent form, depends entirely upon . . . whether it is the commodity whose value is being expressed or the commodity in which value is being expressed . . . 

			In this relation the coat is the mode of existence of value, is value embodied, for only as such is it the same as the linen. On the other hand, the linen’s own value comes to the front, receives independent expression, for it is only as being value that it is comparable with the coat as a thing of equal value, or exchangeable with the coat.

			If we say that as values, commodities are mere congelations of human labour, we reduce them by our analysis, it is true, to the abstraction, value; but we ascribe to this value no form apart from their bodily form. It is otherwise in the value relation of one commodity to another. Here, the one stands forth in its character of value by reason of its relation to the other . . . 

			The value of the commodity linen is expressed by the bodily form of the commodity coat, the value of one by the use-value of the other. As a use-value, the linen is something palpably different from the coat; as value, it is the same as the coat. Thus linen acquires a value-form different from its physical form . . . 

			The first peculiarity that strikes us, in considering the form of the equivalent, is this: use-value becomes the form of manifestation, the phenomenal form of its opposite, value.114

			Here, the process by which the transformation of opposites into each other and what this means is summed up by saying, “use-value becomes the form of manifestation, the phenomenal form of its opposite, value.” The opposite transformation also occurs—the owner of a commodity begins the exchange process in possession of a value and ends the process in possession of a use-value which she will eventually consume.115

			Mao’s remark, “each of the contradictory aspects within a thing transforms itself into its opposite, changes its position to that of its opposite,” differs from Marx’s view. It is not that they change their positions—for example, that in the contradiction use-value/value, the value of the linen becomes dominant over its use-value or vice versa. What happens instead is that the “value of the commodity linen is expressed by the bodily form of the commodity coat, the value of one by the use-value of the other.” Marx referred to this process as a metamorphosis,116 which has a very different meaning than change of positions of dominance in the contradiction. When a caterpillar metamorphoses into a butterfly, it begins an entirely new phase of its life, a phase governed by contradictions that were not present when it was a caterpillar. Similarly, a finished commodity in the hands of its producer undergoes a process that culminates in an exchange that realizes the value of the commodity. Following the exchange, the commodity is consumed—used; that is, it undergoes a process in which the fact that the object was obtained by means of an exchange is totally irrelevant. At this stage, the object might as well have been something that its owner produced or found and hence was never a commodity. It is nonsensical and misleading—totally silly, in fact—to say that in this situation, its use-value has become principal while its value is secondary.

			The commodity contradiction, the contradiction of use-value/value, governs the exchange process but it does so only through the agency of human beings—use-value and value don’t do anything except through the actions of people. For the producer, the significance of the commodity is its value. This is the destructive side of the commodity contradiction, the side that drives the commodity into the marketplace so that its value can be realized. This fact stands out starkly in modern capitalism—the concern of General Motors is to make profits, which it does by making cars. However, making cars is incidental. If it could make more profits by making something else, General Motors would not hesitate to change what it produces to, for example, tanks. The profit, locked within the value of a commodity, is brought to the surface when the commodity is exchanged for money. The negative side of the contradiction has “eaten up” its opposite, to use Mao’s terminology. In the form of money only the value of the original commodity reveals itself.

			In the case of a barter economy, no money appears. Instead the value that the original commodity had is immediately transformed into a use-value other than itself. In a money economy, the further transformation of the value back into a use-value is typically delayed to a later transaction.

			The conservative side of the commodity contradiction is its use-value. The use-value of the commodity requires the existence of its specific value since it cannot otherwise enter the marketplace—the owner of the commodity would not be able to exchange the commodity. A use-value having no value (such as the air we breathe) cannot be exchanged, so it would not be a commodity. The value of a commodity comes into being in the fabrication of its particular properties that make it a particular use-value. The average amount of socially necessary labor time embodied in a commodity is the measure of its value. Shaping raw material into a particular use-value requires a certain amount of labor, on the average; the amount depends on the level of development of the production process in society at that time. This value is therefore dependent on the particularity of the use-value of the commodity. In the exchange process, the human agent must ensure that the worth of that commodity is properly recognized, at least on average, or else commodity exchange collapses. With the completion of the exchange process, the commodity metamorphoses into a use-value that undergoes an entirely different process of development—it is no longer a commodity but simply something used by a consumer.

			In Mao’s formulation, the transformation into each other of the opposites, proletariat and bourgeoisie, means that “the proletariat, at one and the same time the ruled, is transformed into the ruler, while the bourgeoisie, the erstwhile ruler, is transformed into the ruled and changes its position to that originally occupied by its opposite.”105 In this formulation, the contradiction is not resolved by the transformation of the opposites into each other—the endpoint, communism, has not yet been reached. This is in direct opposition to the classical concept of the transformation of opposites into each other, in which the contradiction is resolved and vanishes from the scene, to be replaced by a new contradiction. Thus, in Marx’s example, the “value of the commodity linen is expressed by the bodily form of the commodity coat, the value of one by the use-value of the other,”114 in the process of exchange. After the exchange, the contradiction of use-value and value in each of the former commodities is resolved and vanishes.

			If conditions exist permitting the contradiction to reach its resolution, it will certainly happen that the proletariat “is transformed into the ruler” and bourgeoisie “is transformed into the ruled,” which, it should be noted, is a statement about a political transformation, though the main thing defining the relation of the proletariat and the bourgeoisie is economic in nature. Their political relation flows out of their economic relation. However, this hardly exhausts the process and hardly characterizes the transformation of these opposites into each other. It certainly is not completed immediately after the proletariat seizes state power; the proletariat, as a class, is not fully developed at that juncture—the butterfly has yet to emerge from its cocoon of class society. Under socialism, the proletariat has not fully transformed into its opposite simply by ruling over the bourgeoisie, Mao’s characterization notwithstanding. Its full metamorphosis entails, first of all, an economic transformation, but intertwined with a sociopolitical transformation, the disappearance of both the bourgeoisie and the proletariat, as classes, and the establishment of an entirely new kind of relation among people based “on cooperation and the possession of the land in common and of the means of production” (Marx).117 The metamorphosis of society occurs in the course of the fight waged by the negative side of the contradiction, the proletariat, to achieve communism through continued revolution after the seizure of power, as Mao has taught us in the Cultural Revolution. Through this battle, the bourgeoisie is manifested in the development of the proletariat as it carries out “the most radical rupture with all traditional property relations . . . [and] traditional ideas.”118 The proletariat sloughs off not only the external oppression of the bourgeoisie but also the immense variety of ways that this oppression is internalized by the oppressed as the proletariat learns how to actualize itself as the master of all society. In this sense, the bourgeoisie, by continuing to attempt capitalist restoration, thrusts the proletariat up against the tasks remaining that are essential to the elimination of all classes. The proletariat is manifested in the bourgeoisie in the destruction of the economic, political, and cultural conditions that regenerate the bourgeoisie under socialism, much as a good curative manifests itself in a disease by the eradication of the latter. Mao’s practical policies, especially in the Cultural Revolution, actually demonstrate and uphold the view of classical materialist dialectics even though his formulation of opposites transforming into each other opposes that view.119

			Mao’s mechanical formulation of the transformation of the aspects of a contradiction is reflected in a tendency towards a rigid view of processes, as is discussed in the next section. This arises from the muddle of viewing a contradiction as determining the nature of a thing and/or a process that the thing is undergoing.

			2.7    Self-Movement in Materialist Dialectics: The Condition and Basis of Change

			Materialist dialectics sees the development of things as their self-movement.

			As opposed to the metaphysical world outlook, the world outlook of materialist dialectics holds that . . . the development of things should be seen as their internal and necessary self-movement, while each thing in its movement is interrelated with and interacts on the things around it. The fundamental cause of the development of a thing is not external but internal; it lies in the contradictoriness within things . . . [which] is the fundamental cause of its development, while its interrelations and interactions are secondary causes. Thus materialist dialectics effectively combats the theory of external causes, or of external motive force, advanced by metaphysical mechanical materialism and vulgar evolutionism.120 (Mao)

			In Newton’s quintessentially mechanical view, an object has no internal contradictions and hence is intrinsically inert; its state of motion can change only by the action of an external agent. Mao’s remark opposes the Newtonian view that development is determined solely by external causes and upholds the materialist dialectical view.

			Mao is correct in a basic way, but amplification of this point is required. Clearly, each thing can develop in a vast number of different ways. How is the direction of development of a thing selected from the many possibilities? Of the many contradictions internal to a thing, which ones govern its direction of development at any particular point of its existence? Are they determined by the thing alone, independent of the external? Or are they governed by the external alone? Or are they governed by a combination of both? If a thing transforms qualitatively, does this happen by purely internal causes, independent of the conditions? If the external is only in the form of “external motive force, advanced by metaphysical mechanical materialism and vulgar evolutionism” for which “change as there is can only be an increase or decrease in quantity or a change in place,”35 then the contradictions governing its development are determined exclusively by the thing itself. When? From the moment of its birth? Such a proposition would be bizarre. These questions point to a difficulty in the formulation of self-movement that was most popular among Marxists of various stripes in the post-Lenin period,121 including Mao.

			The source of the difficulty is the conception of external cause:

			It is evident that purely external cause can only give rise to mechanical motion, that is, to changes in scale or quantity, but cannot explain why things differ qualitatively in thousands of ways and why one thing changes into another.122 (Mao)

			But how is it “evident that purely external cause can only give rise to mechanical motion”? (emphasis added) It is false that they only produce “changes in scale or quantity.” How does labor transform raw materials into commodities—that is, how does labor change the nature of objects? Does the use-value/value contradiction therefore exist in a commodity eternally, prior to the action of labor within capitalism? In fact, a qualitative change or metamorphosis has occurred, even in the most rudimentary transformation, say, of fruit harvested by farmworkers. The fruit on the plant was not necessarily a commodity but certainly became one in the process of being picked by a worker in the context of capitalist society.123

			Without any stated justification, Mao either arbitrarily restricts his attention to one kind of external cause, the Newtonian mechanical force, or he arbitrarily assumes that all external causes are of this form. Mao’s statement is correct for this restricted and very abstract category,124 but it is hardly a universal model of external causes. External causes do not merely produce only “changes in scale or quantity”; they can and do transform things—metamorphose them—by activating new processes internal to them.

			Mao tends to muddle the process undergone by a thing with the thing itself, as in his discussion of the particularity of contradiction:

			Every form of motion contains within itself its own particular contradiction. This particular contradiction constitutes the particular essence which distinguishes one thing from another. . . . The particular essence of each form of motion is determined by its own particular contradiction.125 (Mao, emphasis added)

			In this passage, what a particular contradiction distinguishes shifts from a “form of motion” to “one thing from another,” then back to “form of motion.” This seemingly minor shift has a major effect on the formulation of the relation of internal cause of change or basis of change, and external cause of change or condition of change. If a particular contradiction distinguishes “one thing from another” and “the development of things should be seen as their internal and necessary self-movement,” then the external cause cannot change its internal cause without changing the thing itself. On the other hand, if a particular contradiction distinguishes a “form of motion” from another form, then it is possible for the external cause to change the internal cause of change by inducing a different form of motion. In the latter view, an egg being boiled is governed by an internal contradiction different from that governing that egg being scrambled.

			As has been noted before, except for the most embracing statements made on the highest level of abstraction such as, “Contradiction . . . is present in the process of development of all things and permeates every process beginning to end,”126 laws of nature are meaningless shorn of conditions. While the conception of development as self-movement is central to materialist dialectics, it must be asked: What determines the particular form of the self-movement, if not the interplay of a system with its environment or condition of existence? The answer is, in fact, conditions play a determining role, selecting from the myriad of possible contradictions in a given system (anything undergoing a process), the fundamental contradiction that determines the nature of the specific process undergone by the system. The formulation given here is a key point of difference with Mao. Mao tends to treat the object and the condition to which it is subjected as separated by an almost impenetrable wall, able to influence each other but not affecting their natures:

			[Materialist dialectics] holds that external causes are the condition of change and internal causes are the basis of change, and that external causes become operative through internal causes. In a suitable temperature an egg changes into a chicken, but no temperature can change a stone into a chicken, because each has a different basis. There is constant interaction between the peoples of different countries. In the era of capitalism, and especially in the era of imperialism and proletarian revolution, the interaction and mutual impact of different countries in the political, economic and cultural spheres are extremely great. The October Socialist Revolution ushered in a new epoch in world history as well as in Russian history. It exerted influence on internal changes in the other countries in the world and, similarly and in a particularly profound way, on the internal changes in China. These changes, however, were effected through the inner laws of development of these countries, China included.122 (Mao)

			It is true “that external causes are the condition of change and internal causes are the basis of change, and that external causes become operative through internal causes.” But when imperialism takes over a primarily feudal society, aren’t new processes set in motion, processes governed by new contradictions other than those that dominated feudal society, hence following new “inner laws of development”?

			By fiat, Mao automatically rules out the possibility that the external cause can change the internal cause by selecting the fundamental contradiction that causes the object to develop according to a new internal cause. Mao’s formulation implicitly treats the fundamental contradiction as fixed, independent of the conditions that the object is subjected to, and is therefore inherently metaphysical.

			The Bolshevik Revolution changed the nature of the Chinese revolution, diverting it from a revolution guided by bourgeois goals to a revolution guided by proletarian goals, from a process of bourgeois revolution to a process of new democratic revolution. The internal changes in countries throughout the world were not merely “influenced” by the October Revolution; they were, in fact, radically transformed, metamorphosed by it. True, “[t]hese changes . . . were effected through the inner laws of development of these countries,” but which “inner laws”? Those governing the previous process, which was that of bourgeois revolution? Hardly. The Bolshevik Revolution set into motion a new process in China (and other parts of the world) governed by “inner laws” different than those operative in the old process, and, in fact, eventually displaced the old process and the old “inner laws.”

			Imperialist invasion of a country—such as in Afghanistan and Iraq— profoundly alter the socio-political-cultural-economic particularities of the country. Thus, as Ajith notes, capitalism takes a very different form in the oppressed nations compared with what happens in imperialist countries:

			The essential relation is that between capital and wage-labour. But this is actualised through distinctly different relations in the imperialist countries and oppressed nations. In the former it is overwhelmingly represented in its direct form. In the latter, more often than not, it is mediated through bureaucrat capitalism.127 This form of capitalism is fostered by imperialism in the oppressed countries...Thus the specificity of the exploitative relation encountered by the proletariat in these countries immediately brings up before it a set of tasks, different from those faced by this class in the imperialist countries.128 It must struggle against imperialism, bureaucrat capitalism and feudalism...Unless it takes up the national and democratic tasks, it cannot confront the exploitative and oppressive conditions governing its very existence, let alone play the role of vanguard and unite and lead the peasantry and other revolutionary classes in the new democratic revolution.129 (Ajith)

			In Ajith’s important characterization of the way an oppressed nation is integrated into the orbit of an imperialist power, we see precisely an emergence of new processes. Instead of following Mao’s philosophical formulation, “purely external cause can only give rise to mechanical motion, that is, to changes in scale or quantity, but cannot explain why things differ qualitatively,” Ajith highlights the emergence of something qualitatively new relative to the former feudal order—bureaucrat capitalism (which is not to say the feudal remnants remain unaltered by the imperialist takeover). Instead of a class struggle that is characteristic of feudalism, we now have a “struggle against imperialism, bureaucrat capitalism and feudalism.” Ajith’s description implicitly opposes Mao’s formulation of the relation of the external/internal causes of change and implicitly supports the formulation given here, much as artisans prior to Newton, implicitly opposed Aristotle’s formulation of the laws of mechanical motion and implicitly supported Newton’s laws. This does not negate his remark, “If these internal specificities are not grasped, the Maoist forces will never succeed in their tasks. And they will never grasp them if they fail to understand that they emerge from the particularities internal to their country and are more determined by them.”127 The issue is that “the particularities internal to their country” have changed after the imperialist takeover.130 When a feudal society is taken over by imperialism, new processes emerge governed by new contradictions. It is not merely that the interaction between the external and the internal can be intense and profound, as Mao would have it, but how they transform into each other.

			In fact, it is precisely the external factors that induce processes in things and transmute them—as in the labor process, the cooking process, or the process of nucleosynthesis in a star. The external cause is principal in determining which internal cause comes into play—it selects which of the possible processes a physical system undergoes and hence which internal contradictions govern its development.

			If we only compare an egg to stone, as Mao does, it is obvious to the point of boredom that only the egg can give rise to a chicken. But this comparison clouds over the essential point that is clearly posed by considering the egg under different conditions, many of which, like stone, will also not give rise to a chicken. The error arises from the prejudice that a thing undergoes a natural process independent of the conditions.131

			The contradictions that drive a fertilized egg to produce a chick quickly become irrelevant when the egg is cracked open prior to scrambling. Entirely new contradictions come into play in the changed condition of existence of the egg. The point is that inner laws of development can be changed through the action of external causes, not in an arbitrary way, but in a way consistent with the nature of the object (in the sense discussed below). Merely contrasting the behavior of an egg with that of a stone in the manner of Mao and not contrasting the behavior of the egg under different conditions produces a marked pull away from viewing contradictions as being causative agents of processes in things, a pull away from materialist dialectics as a causal framework for grasping the dynamics of processes, a disregarding of the dialectical relation between the internal and external causes of change.

			Which process a thing undergoes is determined partially by the external cause and partially by its nature. An object does have a nature in the sense that only certain processes are possible when it is in a given state or stage of development. However, the external condition or cause it is subjected to determines which of the possible processes and hence which contradictions are activated, as any sane human already knows from our history as a species—without the benefit of being consciously dialectical.

			Exactly what process a thing is undergoing at any moment is dependent on the conditions it is subjected to. The conditions might be such that for certain purposes, we can approximate an object very well by considering it to be absolutely stable and then ascribe a nature to it that reflects what we observe under those specific conditions. However, the surface of things can seduce us into forgetting about the seemingly fantastic essence of things, that the most stable of objects are actually undergoing processes, even if they change at a snail’s pace. If we then subject the thing to different conditions, we can unleash new processes. Thus, in our view, the nature of a thing has to do with the myriad of potential processes it can undergo at each moment of its existence as well as those it cannot undergo. In its nature lurks an infinity of contradictions, so its nature is relative and changeable. What a thing is transformed into by a process depends on the nature of the thing at the moment that it enters the process and the external condition to which it is subjected, which selects a set of contradictions in it. The new process conforms to the potentialities inherent in a thing, but a new set of contradictions are activated. The view promoted here strongly resembles the relationship between epigenetics and genetics—not every gene is expressed at any one time. Which gene gets expressed depends upon the epigenome.132

			This is actually in accord with the view that “Bad things can be turned into good things” (Mao). It is emphatically demonstrated by the Long March, which turned a retreat into an attack in another direction, an immediate defeat into an eventual victory. However, it is the processes that are newly dominant, the activation of new contradictions or of old ones that were previously not dominant, that accomplishes this conversion. When we create more favorable conditions for revolution, we alter conditions so that processes occur that were formerly blocked by the old conditions.133

			Examples abound if external causes are not restricted to the narrow mechanical materialist concept of “external motive force” (Mao). Any process involving labor is an example of an external cause that transforms things and does not merely produce mechanical motion. In relation to raw material, labor is an external cause that transforms it into a commodity. The finished product is qualitatively different than the original material. Labor is not simply the “external motive force” of “metaphysical mechanical materialism and vulgar evolutionism” (Mao), capable only of producing mechanical motion. This theme is taken up in greater detail in Chapter 4, where its importance to the labor theory of value and to the Marxist theory of knowledge is discussed.

			Each process that an object undergoes has its own fundamental contradiction and a definite terminal state—the negation of the negation—that will inevitably occur if the process governed by that contradiction is resolved internally and not by some external cause. However, the fundamental contradiction of society is not foreordained. If humanity is destroyed, the nature of the fundamental contradiction is biochemical, induced by an external mechanical or chemical cause. Treating the issue of inevitability in a casual way and denying its existence is tantamount to denying the existence of objective laws operating behind the backs of humanity. To reiterate, the idea of an absolute, unconditioned inevitability is as far as one can get from the understanding of Marx and Marxism.

			2.8    Pragmatism in Dialectical Garb

			It is very important to grasp what is at stake in the debate over the negation of the negation as a law of materialist dialectics—it was of momentous import that Stalin134 and Mao discarded it after 1938, at least in their philosophical formulations.

			
				
					The Birth of Matter as We Know It During the Early Stages of the Known Universe

					One of the sweeping lessons of the so-called standard model of the development of the known universe is that the atoms, nuclei, light, all of the four “fundamental” interactions—gravitational, electromagnetic, strong, and weak—came into being during various epochs as the conditions emerged that permitted their existence. Evolution on the microscopic level took place in close interpenetration with evolution on the macroscopic level. The separation of the “fundamental” interactions, initially united as a single interaction, occurred only after certain macroscopic conditions in the known universe as a whole were obtained. The emergence of protons, deuterons, and some helium nuclei, and hence the nuclear interactions, preceded the formation of galaxies and stars, which in turn set the stage for an entirely new line of development to occur involving the chains of nucleosynthetic processes (and the further processes they set off) responsible for creating all of the chemical elements. It became clear that the very existence of atoms and nuclei, the substrate of all that we see on Earth and of which we are composed, is dependent on conditions in the known universe as a whole. Though these forms of matter have remained essentially unchanged throughout the course of some 13 billion years, their stability is strictly relative, though a very good approximation for most ordinary considerations is to treat them as though they were absolutely stable.

				

			

			The central point is the issue of necessity: In the simplest case, a single contradiction drives a process necessarily towards a definite goal.135 It is resolved if, and only if, that particular goal is reached. In the initial phase of a process this may not be apparent, because the conservative side of the contradiction is dominant, principal. But the contradiction is inexorably taken over by its destructive side, which drives the contradiction to its resolution. Here, necessity means lawful, deterministic behavior. It is essential to uphold the law of contradiction—the identity or the unity and struggle of opposites—as the kernel of materialist dialectics. Marx, Engels, Lenin, and Mao all agree with this—but it is insufficient to stop short of a discussion of necessity. As in orthodox quantum theory, where the laws of nature take a probabilistic form in which the question of necessity is suppressed, if not denied altogether, this leads directly into subjective idealism, as will be discussed further below.

			In regard to the resolution of a contradiction, Mao says:

			Qualitatively different contradictions can only be resolved by qualitatively different methods. For instance, the contradiction between the proletariat and the bourgeoisie is resolved by the method of socialist revolution; the contradiction between the great masses of people and the feudal system is resolved by the method of democratic revolution; the contradiction between the colonies and imperialism is resolved by the method of national revolutionary war; the contradiction between the working class and peasant class in socialist society is resolved by the method of collectivization and mechanization in agriculture; contradictions within the Communist Party are resolved by the method of criticism and self-criticism; the contradiction between society and nature is resolved by the method of developing the productive forces. Processes change, old processes and old contradictions disappear, new processes and new contradictions emerge, and the methods of resolving contradictions differ accordingly. . . . The principle of using different methods to resolve different contradictions is one which Marxist-Leninists must strictly observe . . . 136 (Mao)

			The question for Mao here is that “Qualitatively different contradictions can only be resolved by qualitatively different methods,” which is a correct, important, and necessary point. His guidance about what method should be used in each of his examples should provoke no argument. However, Mao assumes that we already know what constitutes the resolution of each contradiction that he mentions. Mao does not ask, What decides the nature of the resolution of each contradiction? Is its nature fixed by the contradiction? How? Even if we agree with him or are able to determine empirically what actually constitutes the resolution of a given contradiction, there remains the question of understanding the scientific basis of this resolution, its relation to the underlying contradiction. Also, as has been pointed out above in the discussion of opposites transforming into each other, there is the question of what resolution means in each case.

			The fact is that the resolution of a contradiction is none other than the negation of the negation, according to classical materialist dialectics. Had Mao acknowledged this fact, he would have discussed the negation of the negation in general and identified its particular form in each example. Short of this, he cannot assert scientifically that there is a definite pathway of development defined by the initial state and the negation of the negation, one leg of a spiral, which is traversed using a definite, unique method of resolving the contradiction.137 His correct remarks are grounded in empirical observations, not in scientific explanations.

			Though the notion of spiral development is central to the classical materialist dialectics conception of synthesis, there is no mention of it in On Contradiction, except in relation to the theory of knowledge, where Mao seems to tacitly recognize the fundamental character of the negation of the negation in the development of knowledge—the connection between old and new knowledge:

			As regards the sequence in the movement of man’s knowledge, there is always a gradual growth from the knowledge of individual and particular things to the knowledge of things in general. Only after man knows the particular essence of many different things can he proceed to generalization and know the common essence of things. When man attains the knowledge of this common essence, he uses it as a guide and proceeds to study various concrete things which have not yet been studied, or studied thoroughly, and to discover the particular essence of each; only thus is he able to supplement, enrich and develop his knowledge of their common essence and prevent such knowledge from withering or petrifying. These are the two processes of cognition: one from the particular to the general, and the other from the general to the particular. Thus cognition always moves in cycles and (so long as scientific method is strictly adhered to) each cycle advances human knowledge a step higher and so makes it more profound.125 (Mao)

			He only needed to generalize this remark to contradictions in general to get at the issue of necessity in materialist dialectics.

			Synthesis is indeed a spiraling process, but how is spiraling related to the underlying contradictions? What about Lenin’s formulation of a spiraling process cited in Section 1.1: “[a] development that seemingly repeats the stages already passed, but repeats them otherwise, on a higher basis (‘negation of the negation’), a development, so to speak, in spirals”? The image of a spiral and the term spiral development are extremely appropriate in materialist dialectics; processes actually exhibit features that resemble spiral motion, as Lenin pointed out. Certain features of the thesis return on another level, transformed—the negation of the negation. This is synthesis, the resolution of a contradiction.

			What characterizes the synthesis of a contradiction besides “the overcoming of the old aspect by the new . . . and the emergence of a qualitatively new process”?138 Is there any necessary relation, connection, or correlation of the new to the old? Are there any features of the old that are recapitulated in the new, in altered form? Can we characterize the connections and these features? These questions about necessity are especially important to materialist dialectics today because the bourgeois outlook that emerged to dominate the global scene during the 20th century is pragmatism and is based on a denial of necessity. Clarity on the question of necessity is therefore an essential part of the ideological struggle today.

			As with the human body, there are laws governing the evolution of society. However, no individual human body or society follows the dictates of such laws exactly. There are definite pathways from bad health to good health for the human body, but different individuals will respond quite differently to the same treatment. Necessity, in the sense of deterministic behavior, is present amid the chaotic welter of individual differences. If you are suffering from a particular ailment, wouldn’t you hope that the doctor first pay attention to the pertinent physiological laws before considering possible complications due to the fact that everyone is different? We will return to this topic in Section 3.6, where the relation of the universal and the individual is examined.

			A possible source of confusion is the fact that synthesis doesn’t generally proceed in a predetermined or simple way. As with the human body, but quite generally in real situations where a vast array of different processes impact each other, the path of development is altered in chaotic ways—which generate individuality and uniqueness, despite the existence of underlying laws. History has unfolded in a complicated way. Development does not unfold along a predetermined pathway, automatically, inevitably, or evenly because of the complexity of many interacting subprocesses. However, the first step of any scientific investigation is to examine the simplest model involving a single contradiction (à la Marx, for example) and then to move on to a more complicated model. We must not muddle the distinction between the behavior of a simple process governed by a single contradiction and the behavior of a complex process consisting of many interacting subprocesses, each governed by different contradictions. No doubt, a complex process can present a bewildering array of possible behaviors, all very complicated.

			Within the confines of an impoverished theoretical framework that emphasizes the concept of the principal aspect of a contradiction, there is indeed little else that can be said on a theoretical level other than asserting that contradictions must be resolved eventually. In contrast, the framework of classical materialist dialectics allows one more level of analysis: The contradiction underlying any process is driven by its destructive side to approach its resolution. However, while the change in the system is inevitable, conditions permitting, the exact content and working out of that change are not at all inevitable. This is important, because without this additional level of analysis, it cannot be stated generally what constitutes the resolution of the contradiction—what specific content is contained in its resolution.

			In classical materialist dialectics, the contradiction will be resolved and be replaced when a particular state of the system is achieved—the negation of the negation—a state with unique, particular features determined by its destructive side. By examining the destructive side of a contradiction, we deduce the main features of the negation of the negation that will constitute the termination of the process—this is how Marx arrived at his formulation of a few key aspects of communist society in the Critique of the Gotha Programme and why his conclusions are scientific, not utopian.

			The victory of the proletariat is inevitable, provided conditions permit the fundamental contradiction of capitalism to reach its resolution. In the contradiction between the proletariat and the bourgeoisie, the proletariat, by its very nature as the destructive side of the contradiction, drives the class struggle towards the negation of the negation—given the big If—if imperialism (or something else) does not destroy the life-sustaining conditions on Earth:

			The essential condition for the existence, and for the sway of the bourgeois class, is the formation and augmentation of capital; the condition for capital is wage-labour. . . .  The advance of industry, whose involuntary promoter is the bourgeoisie, replaces the isolation of the labourers, due to competition, by their revolutionary combination, due to association. The development of Modern Industry, therefore, cuts from under its feet the very foundation on which the bourgeoisie produces and appropriates products. What the bourgeoisie, therefore, produces, above all, is its own grave-diggers. Its fall and the victory of the proletariat are equally inevitable. (Marx and Engels, Communist Manifesto)

			This statement is preceded in the Manifesto by the remark that the class struggle could lead to either “the revolutionary reconstitution of society at large, or in the common ruin of the contending classes.” In 1848 when the Manifesto was written, “the common ruin of the contending classes” was not envisioned to be permanent, like the extinction of the dinosaurs and many other species. Consequently, Marx and Engels probably envisioned the classes eventually recovering and the class struggle going through another cycle, until revolution finally wins the day.

			Today, we face many grim realities of imperialism, any of which could make “the common ruin of the contending classes” quite permanent as far as humanity is concerned. The imperialists have enough nuclear weapons to annihilate the human species, along with many others. Imperialism’s rapaciousness has given rise to the serious depletion of the ozone layer that protects us from ultraviolet radiation. The reckless pollution of our atmosphere has produced a significant, measurable global warming that worries scientists and others immensely. A runaway greenhouse effect might turn the Earth into a planet as inhospitable to life as Venus. As I have pointed out repeatedly, any statement about inevitability, if it is scientific and not religious, depends on conditions.

			Marx takes great pains to prove in Capital that the victory of the proletariat is inevitable, but only in the sense described here, as can be seen from the assumptions used in his analysis. He describes the development of the contradiction between private and social ownership of the means of production explicitly and pointedly in terms of the negation of the negation:

			The capitalist mode of appropriation, the result of the capitalist mode of production, produces capitalist private property. This is the first negation of individual private property, as founded on the labour of the proprietor. But capitalist production begets, with the inexorability of a law of Nature, its own negation. It is the negation of the negation. This does not re-establish private property for the producer, but gives him individual property upon the basis of the acquisitions of the capitalist era; i.e., on cooperation and the possession of the land in common and of the means of production.117 (Marx, emphasis added)

			The extended struggles in all spheres of society that comprise the first and the second negations are not described. In the omitted details, there is a tangled, very complex tale of advances and setbacks, successes in some locales and failures in others, false starts and dead ends, and so on. Whether this or that stage of private ownership occurs, at this or that locale and at this or another time, or whether in some locale a stage is skipped—all are ignored on this level of analysis, smoothed over in the first approximation. Similarly, the emergence of petty industry through various intermediate stages until it matures into its “adequate classical form” (Marx) is alluded to but not spelled out; the possibility of intermediate stages from capitalist private property to social ownership are not even hinted at. Marx went for the jugular, the essential, knowing full well that he was drastically simplifying the discussion. Through the accidental features, the law of contradiction nonetheless asserts itself and is resolved in the negation of the negation of the fundamental contradiction according to Marx’s method of analysis.

			Marx’s analysis leads to the conclusion that communism is inevitable (under certain conditions), a conclusion Mao certainly upheld. However, Mao implicitly denied the validity of Marx’s characterization of this conclusion as the negation of the negation. Marx explicitly connects the negation of the negation with the concept of necessity. This particular negation of the negation results from “capitalist production . . . with the inexorability of a law of Nature.”117 It should be noted, however, that insisting on deterministic behavior in the way that a contradiction drives a process toward a definite goal, is not the same as advocating a return to determinism or predeterminism—the view that conditions and their effects at any one moment rigidly determine the future course of events. Chance or accident must also be addressed as it arises in the interplay between processes governed by different contradictions. The relation between necessity and chance will be discussed in Chapter 3, especially Section 3.5, where the impact of their interplay on the nature of laws in science and their tendential character is discussed.139

			
				
					The Wave Function in Orthodox Quantum Theory

					Quantum theory is a general framework used to construct particular theories of phenomena on the microscopic level, roughly from the level of molecules to that of the quarks contained in strongly-interacting particles such as protons and neutrons. In this framework, the motion of a particle is not describable directly. Instead, only the motion of the so-called wave function is directly described, a quantity closely akin to the probability of a particle being in a certain state. The wave function is a ghostly quantity whose existence is not directly detectable.

					The wave function for a hydrogen atom, say, changes from moment to moment but it does so in a completely determined, definite way—in accordance with the time-dependent Schrödinger equation. The probability that the hydrogen atom will be found in any of a number of allowed states is determined by this wave function but there is no definite sequence of states that the hydrogen atom will evolve through. What state the atom is in is a matter of pure chance. In quantum theory, there is complete and rigid necessity in the behavior of the wave function and complete chaos or randomness in the behavior of the atom itself. There is no definite pathway along which the atom evolves, though there is a definite pathway of development of the wave function. From the standpoint of dialectics the absolute separation between the deterministic and the chaotic aspects of quantum theory point to a gap in the theory, despite its impressive successes.

				

			

			In an inverted way, the same hang-up happens in orthodox quantum theory140—the wave function (see the text box) does evolve in a deterministic way. However, it only determines the probability of the system being in a particular state and the system cannot evolve along a definite, necessary path within the theory. The attempts at using the complexity of interactions to somehow recover necessity on the macroscopic level crash on the same kind of rock; necessity on the macroscopic level is smuggled in within orthodox quantum theory.141 This example is germane; in quantum theory, we have a clear model for how one can have laws of nature and yet gut necessity.

			Processes in the real world are complexes of multiple subprocesses. A simple process driven by a single contradiction is a simplified idealization. Many contradictions actually come into play for any real process, each governing a subprocess, so what actually occurs is a result of the interplay of necessity and chance, alternate possibilities in the development of the state of a system subjected to the given process, due to the interaction with other processes (governed by other contradictions). Yet this does not mean that modeling a process by a simplified version governed by a single contradiction is useless. When we analyze any finite portion of reality, we proceed through successive approximations in a spiral of increasing complexity, often starting with a single contradiction as the first approximation. Science advances through successive waves of approximations.

			For example, throughout Volumes I and II of Capital, Marx hardly considers the competition between capitalists. His primary focus is on the relation between capital and labor. This is appropriate since the exploitative character of capitalism is central to its nature. He makes occasional remarks that remind the reader of the importance of capitalist competition but this issue is not his main concern in these volumes. It is only in Volumes III and IV (known as the Theories of Surplus Value) of Capital where he finally refines the approximation made in Volumes I and II with a more complete model of economic reality that highlights the effects of capitalist competition. However, his discussion of capitalist competition is based on the prior approximation in Volumes I and II—the first approximation is essential to the second approximation.

			The shift that occurs in going from one approximate model to a more complete one can be quite jarring, quite radical. Isaac Newton saw light as being made up of particles142 (1704), and this approximate model held sway until Thomas Young (1801) demonstrated with his brilliant double-slit interference experiment that light was undeniably a wave phenomenon.143 The wave picture of light was strengthened through the 19th century, especially with Maxwell’s uniting of electricity, magnetism, and optics into a single theory (1865) . . . which held sway until Einstein came along and showed undeniably (1905) that light was made of particles (photons).144 Today we see light as having both a particle and a wave nature.

			This brief bit of physics history should discourage any expectation that moving from capitalism to communism will be smooth or linear145 even after a successful socialist revolution. Repeated cultural revolutions will likely be necessary for the proletariat to fully vanquish the bourgeoisie and achieve the resolution of the contradiction, the negation of the negation—classless communist society.
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					In this example, it turns out that a is the instantaneous acceleration. For example, a car accelerating from 0 to 60 mph in 5 seconds has an average acceleration of 60 mph/5 sec = 12 mph/sec. The acceleration of 9.8 meters/sec/sec means that the speed is increasing by 9.8 meters/sec each second. After 1 second, an object released from rest will have a speed of 9.8 meters/sec; after 2 seconds, a speed of 19.6 meters/sec; after 3 seconds, a speed of 29.4 meters/sec; and so on.

					Lenin, Philosophical Notebooks, p. 256.

					MSW1, p. 311.

					F. Engels, Anti-Dühring, p. 133.

					F. Engels, Ludwig Feuerbach and the End of Classical German Philosophy, Foreign Languages Press (Beijing, 1976), p. 42.

					In the hierarchy of particles, quarks and gluons are constituents of strongly interacting particles and cannot exist outside of these particles. They are, nonetheless, relatively autonomous.

					Denying stability/autonomy also leads to metaphysics. Attempts to avoid discussion of stability/autonomy by focusing on the instability or lack of autonomy lands you in agnosticism and holism, which are related errors, not separate from each other or from metaphysics. Also, see Appendix B: Lenin Versus Mao on Opposites and Differences.

					Lenin, Philosophical Notebooks, p. 256.

					Fundamentally, the question of rates is a relative one—slow or fast compared to what? Over a span of a few billions of years, the solar system has remained relatively fixed with respect to the process of planetary orbital motion. Within the context of planetary motion and perhaps also in the context of galactic time frames, then, the “freezing” of interactions within the solar system to that of the Newtonian law of universal gravitation (or in general relativity, to a metric determined only by the Sun and the planets); that is, neglecting the fact that the solar system came into being and will one day pass away is not a bad approximation. But when cosmological processes involving much larger collections of bodies such as the known universe are considered, such ‘freezing’ is nonsensical.

					For an initial discussion of use-value & value, see K. Marx, Capital Vol, I, International Publishers, New York,1967, pp. 35–69.

					Of course, in the heat of the imperialist scramble for profits, drastic changes are already being made on the molecular level through genetic engineering. Changes on the atomic and nuclear levels mainly occur in the laboratory, though again to serve the needs of capitalism. In the other direction, imperialist plunder has already begun to seriously alter the environment of the Earth’s surface and severely impact all forms of life.

					Technical note for physics and chemistry: For example, a nonrelativistic approximation for kinetic energy might be used alongside of taking the rest mass into account.

					MSW1, p. 322.

					See MSW1, p. 323 & V. I. Lenin, “Communism” (June 12, 1920), in which Lenin, criticizing the leader of the Hungarian Communist Party Bela Kun, said that he “gives up the most essential thing in Marxism, the living soul of Marxism, is the concrete analysis of concrete conditions.” Collected Works of V.I. Lenin 31, p.143, Russ. ed. (Moscow, 1950).

					However, there is a very puzzling point in Mao’s statement: “[W]hen the two [opposites] are both interdependent and in contradiction, and also after the interdependence breaks down.” What he meant by this is not very clear. Does he mean that the opposites of a contradiction can exist outside of the contradiction, “after the interdependence breaks down”? Are they still opposites of the contradiction (which would be bizarre)?

					K. Marx and F. Engels, The Holy Family, p. 43; https://www.marxists.org/archive/marx/works/1845/holy-family/. In this work, Marx and Engels inaugurated their emergence from the cocoon of Hegelianism. They first formulated this sense of drivenness in capitalism in 1845. The German edition of Capital of 1867 presented, for the first time, a scientific analysis of how that drivenness plays itself out.

					Ibid., p. 44.

					MSW1, p. 333.

					In pure mechanical motion, the time interval for each of the three phases collapses to zero. Mathematicians and scientists refer to such a case as degenerate. It is highly ideal. The three phases will show up again in the discussion of the phase transitions of water in Chapter 6.

					It seems that it might also be useful to say that while the nature of the process has not changed, nonetheless, the process has entered into another phase.

					See note 34 of the Preface and note 1.26 for pertinent citations regarding the restoration of capitalism.

					The bourgeois forces were sharply identified by Mao: “It is right in the Communist Party—those in power taking the capitalist road.” See Peking Review, 11, March 12, 1976.

					In the case of the boiling or freezing of water as discussed in Chapter 4, the conservative side maintains the integrity of the system and, in so doing, allows the destructive side to grow.

					In fact, it is in the course of the transformation of the opposites into each other by which this dominance occurs and which is how the metamorphosis of the opposites arrives at its completion in the resolution of the contradiction. The metamorphosis is not completed by the dominance of the destructive side over the conservative side but has only reached a turning point. This theme will be taken up in the next section.

					Again, see note 34 of the Preface and note 26 from Chapter 1 for pertinent citations regarding the restoration of capitalism.

					However, as emphasized in section 2.8, conditions can change so radically that a certain process and its underlying contradiction might be abruptly terminated before they can be resolved. An entirely new process can displace a given process, as would be the case if a sufficiently widespread and devastating nuclear or biological war wiped out much of human society. Such a change in conditions could be a byproduct of the original process, which induces its own termination, wittingly or otherwise. An example of this is discussed in Section 6.2.

					In the case of class struggle, this negation of the negation is described by Marx in Ch. XXXII of Capital, Vol. I.

					From V. I. Lenin, “Conspectus on Hegel’s The Science of Logic,” Philosophical Notebooks, p. 109.

					MSW1, p. 338.

					A few of Mao’s remarks in Talks at Chengtu, March, 1958 come close to recognition of the negation of the negation. For example, “We can’t meet for 10,000 years here in Chengtu. Wang Hsi-feng says, ‘However grandiose the banquet, it must always come to an end.’” Basically, if Mao’s remark is applied to the negation performed by the destructive aspect of a contradiction, then this negation must, in turn, be negated.

					Hegel, Georg Wilhelm Friedrich. 1969. Hegel’s Science of Logic, Translated by A. V. Miller. London: George Allen and Unwin, p. 441.

					Ibid. p. 441.

					MSW1, p. 338.

					In his Talks at The Chengtu Conference (March, 1958), Mao gives an interpretation of “each of the contradictory aspects . . . transforms itself into its opposite” that is closer to but not identical with what Hegel, Marx, Engels and Lenin might have said, rather than his formulation in On Contradiction: “The unity of the opposites, hard fighting, and rest and consolidation, is a law; moreover, they are transformed into one another. There is nothing which does not undergo such transformation. ‘Haste’ is transformed into ‘deliberation’, and ‘deliberation’ is transformed into ‘haste’. ‘Toil’ is transformed into ‘dreams’, and ‘dreams’ are transformed into ‘toil’. It is the same with rest and consolidation, and hard fighting. Toil and dreams, deliberation and haste, also have [an element of] identity; rest and consolidation and hard fighting also have an element of identity. Going to bed and getting up is also a unity of opposites . . . Going to bed is transformed into getting up, and getting up is transformed into going to bed. Convening a meeting moves towards its opposite, and is transformed into dismissing a meeting” (Mao Tsetung, Talks at the Chengtu Conference March 1958, in Chairman Mao Talks to the People, Talks and Letters: 1956-1971, ed. Stuart Schram, p. 107).Why did Mao not do the same thing with the contradiction between the bourgeoisie and the proletariat as he did in the Chengtu examples? Was it because it is so repugnant to say “the proletariat is transformed into the bourgeoisie and the bourgeoisie is transformed into the proletariat”? That saying they “change their position” is a lot more palatable? There is the same ambiguity In Mao’s Chengtu examples cited here (as well as several others not cited)—when “‘Haste’ is transformed into ‘deliberation,’” is the ‘deliberation’ at the end the same as the ‘deliberation’ at the beginning, or has it become different? When “‘Toil’ is transformed into ‘dreams’” aren’t the ‘dreams’ at the end of the process enrichments of the ‘dreams’ at the beginning? As we shall see below, the key point is that when the transformation is completed, the process terminates, the contradiction vanishes—the negation is negated. Had Mao pursued his Chengtu examples thoroughly, he would have arrived at the negation of the negation. It is not so repugnant to say “the proletariat is transformed into the bourgeoisie and the bourgeoisie is transformed into the proletariat” if when that occurs, the process is over, communism has been achieved, and the fundamental contradiction of capitalism has been replaced by something else.


					Chapter I, Capital, Vol. I, International Pub. (7th printing, New York, 1975) should be consulted for a fuller explanation.

					“The labour . . . that forms the substance of value, is homogeneous human labour, expenditure of one uniform labour-power. The total labour-power of society, which is embodied in the sum total of the values of all commodities produced by that society, counts here as one homogeneous mass of human labour-power, composed though it be of innumerable individual units. Each of these units is the same as any other, so far as it has the character of the average labour-power of society, and takes effect as such; that is, so far as it requires for producing a commodity, no more time than is needed on an average, no more than is socially necessary. The labour-time socially necessary is that required to produce an article under the normal conditions of production, and with the average degree of skill and intensity prevalent at the time.” Capital, Vol. I, p. 39.

					Recall note 40 above.

					Capital, Vol. I, p. 49.

					Of course, we are considering only the simplest case. A commodity could undergo further exchanges before it is consumed and might even be consumed in yet another labor process in which more value is added to it before its consumption.

					See Capital, Vol. I, p. 103–114 for a more detailed discussion of the metamorphosis of commodities. Also see Capital, Vol. II, Part I, “The Metamorphoses of Capital and Their Circuits”

					Capital, Vol. I, p. 763.

					K. Marx and F. Engels, Manifesto of the Communist Party, Selected Works in One Volume, International Pub. (New York, 1968), pp. 31–63.

					Contrast Mao’s stand with Stalin’s premature declaration that the Soviet Union had achieved a classless society (See, J. Stalin, “On the Draft Constitution”, Problems of Leninism, pp. 799–800).

					MSW1, p. 313.

					For example, see A Text-Book of Marxist Philosophy, prepared by the Leningrad Institute of Philosophy under the direction of M. Shirokov, A. C. Mosley, trans., revised and edited by J. Lewis, National Book Agency Private Limited (Calcutta, 1944).

					MSW1, p. 313.

					This is obviously a simplification. After all, when a fruit tree is planted by a farm worker, that already begins the process of the fruit it produces becoming commodities.

					I am speaking scientifically and not colloquially. No external cause is of the pure mechanical materialist form. This is an idealization that is used for approximate modeling of reality. It obviously has a great deal of utility, a fact that allows for much science to be cast in mechanical materialistic form.

					MSW1, p. 320.

					MSW1, p. 318.

					“The exception is in the small and medium industries owned by national capital.” (Ajith, see note 50.)

					“Given the times that they lived in, such complexities were inevitably outside the range of the analysis made by Marx and Engels on the proletariat as a single class. Furthermore, the manner in which the bourgeoisie actually created ‘its own image’ in the oppressed countries turned out to be a heavily disarticulated one, instead of the more or less replication of capitalism that they had expected. This precluded the fairly rapid vanishing of ‘national differences and antagonism between peoples’ optimistically expected by them.” (Ajith, see note 50.)

					See Ajith, note 50.

					Ajith notes that Mao also paid attention to the emergence of bureaucrat capitalism in imperialist domination of an oppressed country. In so doing, Mao opposed his own formulation of the relation of the external/internal causes of change.

					In regards to the text box “The Birth of Matter . . .” at the end of Section 2.7, it should be noted that the dialectical materialist view upheld in this book is independent of the standard model of the known universe, a model that is commonly accepted by astronomers, though they would be the first to admit that new facts and understandings could alter the model dramatically and even require that it be abandoned altogether. For instance, dark matter is currently poorly understood but all indications are that it comprises about 25% of the matter in the known universe. Ordinary matter accounts for only about 5%. Dark energy, which is responsible for the acceleration in rate of expansion over the last roughly 7 or 8 billion years, accounts for the remaining 70%. For a popular discussion of these estimates, see Brian Greene, in The Fabric of the Cosmos, Vintage Books (New York, 2005) pp. 294–301. These newly discovered forms of matter point to the potential for new natural processes to emerge under certain conditions and to a possibly drastic upheaval in our picture of the known universe.

					See Appendix E: The Epigenome and Lamarckian Evolution. Also, “The epigenome comprises all of the chemical compounds that have been added to the entirety of one’s DNA (genome) as a way to regulate the activity (expression) of all the genes within the genome.” What is the epigenome?; https://ghr.nlm.nih.gov/primer/howgeneswork/epigenome

					In Chapter 5, we will discuss the contradiction of the external cause and the internal cause via concrete examples of their mutual transformation. At this point, we merely note that the new basis of change is a metamorphosis of the old basis of change. In Mao’s formulation, the basis of change does not metamorphose at all.

					G. A. Wetter, Dialectical Materialism, p. 355. Also see Nick Knight, Mao Zedong on Dialectical Materialism & Appendix A.

					Here, our attention is on only the simplest of situations involving a single contradiction. In real life, things are often more complicated, involving multiple interacting processes. Any definite path associated with the highly idealized single-process-approximation is converted into something else that has an element of randomness. Multiple pathways to resolution of the fundamental contradiction become possible. The goal, while more complex than what would be deduced from the fundamental contradiction alone, still must contain the negation of the negation of the fundamental contradiction. It will have other properties determined by the other contradictions. This is discussed further in Chapter 3, where a brief simplified discussion of Chaos Theory is given.

					MSW1, p. 321.

					This statement is a first approximation, which is expanded and explained in Chapter 3.

					There is a bit of ambiguity here that occurs in many instances of contrasting the old and the new. In the commonly cited example of metamorphosis, the caterpillar is the old and the butterfly is the new. However, no one, when talking about the new superseding the old, means that the caterpillar and the butterfly were once opposite aspects in a contradiction. Rather, what is meant is that the destructive side of a contradiction eventually overcomes the conservative side and the contradiction proceeds to the negation of the negation—the butterfly.

					A discussion of how the Revolutionary Communist Party, USA (RCP) has foundered on this point can be found in Appendix E. There it is shown that in combating mechanistic and deterministic views of the inevitability of communism, the RCP has been unable to grasp that there is, in fact, lawful, deterministic behavior within contradictions, and that this recognition does not constitute determinism. This inability has landed them in the pragmatist camp.

					David Bohm provides a more materialist alternative to orthodox quantum theory. For a quite technical discussion that has an overt philosophical thrust, see David Bohm and Basel Hiley, The Undivided Universe, An Ontological Interpretation of Quantum Theory, Routledge (New York, 1993). I prefer to call Bohm’s view an alternative theory rather than just an ontological interpretation of orthodox quantum theory, as in the title of Peter Holland’s book, The Quantum Theory of Motion: An Account of the de Broglie-Bohm Causal Interpretation of Quantum Mechanics, Cambridge University Press (New York, 1993).

					An attempt has been given a somewhat popular but still quite technical exposition in Murray Gell-Mann’s, The Quark and the Jaguar. This renowned Nobel laureate is oblivious to the subjective element that is injected by the averaging technique called coarse-graining by which necessity is allegedly recovered. The questions that remain unanswered are: What is forcing the system to make a transition? What determines when it does so?

					Isaac Newton, Opticks, 1st ed. London: Innys (1704). Reprinted by Dover Publications (New York, 1952).

					For a video of the experiment, go to https://www.khanacademy.org/science/physics/light-waves/interference-of-light-waves/v/youngs-double-split-part-1.

					See Einstein and the photoelectric effect, The Worlds of David Darling, Encyclopedia of Science, http://www.daviddarling.info/encyclopedia/E/Einstein_and_photoelectric_effect.html

					Recall Al Szymanski’s well-intentioned but erroneous closing remark in Is the Red Flag Flying?: “A purely linear projection of the trends of the last 20 years predicts a steady Soviet advance towards communism. If the trends in income equalization and expansion of free goods and services continue, something very like a communist mode of distribution should exist in the Soviet Union by the first half of the 21st century.”

					F. Engels, “Socialism: Utopian and Scientific,” in Selected Works of Marx and Engels in one volume. International Pub. (New York 1968), p. 384.

					Isaac Newton, Opticks, 4th ed. London: Innys (1730), Dover (New York, 1952), p. 400: (See The Newton Project http://www.newtonproject.sussex.ac.uk/prism.php?id=1)

					V. I. Lenin, Philosophical Notebooks, LCW 38, Foreign Languages Publishing House, Moscow (1961), p. 276. Also, on p. 234, after reading Hegel’s Logic, Lenin comments with a N.B. [nota bene or note well]

					Richard Feynman, The Character of Physical Law (1965); http://people.virginia.edu/~ecd3m/1110/Fall2014/The_Character_of_Physical_Law.pdf

					Richard Feynman, “Simulating Physics with Computers,” International Journal of Theoretical Physics (1982) p. 471.

					This was famously uttered by Johnny Wheeler, cited in many places and accessible in Galaxy Redshifts Reconsidered; http://www.astronomycafe.net/cosm/expan.html

					Schrödinger’s cat; http://www.fact-index.com/s/sc/schroedinger_s_cat.html

					See note 40.

					See 68 in Chapter 3 for citations pertaining to Sakata.
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			The Physical Sciences and Marxism1

			3.1    Marxism, a Scientific Ism

			These two great discoveries, the materialistic conception of history and the 
revelation of the secret of capitalistic production through surplus value, we owe to Marx. With these discoveries socialism became a science. The next thing 
was to work out all its details and relations.2

			—F. Engels, Socialism: Utopian and Scientific

			Until the end of the Cold War, diverse groups claiming the banner of Marxism agreed on one thing: In contrast to any other political ism, Marxism, the ideology3 of the proletariat, is scientific. But by the beginning of the 21st century, with the restoration of capitalism in the former Soviet Union and in China, and the leap in the ability of U.S. imperialism to thoroughly dominate the world after the end of the cold war, huge waves of doubt about Marxism engulfed veterans of revolutionary struggles. Many former fighters for socialist revolution could no longer believe that Marxism is scientific, or, perhaps, that any science of society is possible. Some felt that even if it is possible to have a science of society, and even if Marxism is that science, What does it matter anyway? Imperialism is too strong. We gave it our best shot and we lost. Maybe some other time, some other place. Not in my lifetime.

			It was noted in Chapter 2 that the claim communism is inevitable is a scientific statement and is therefore conditional—it is true so long as the fundamental contradiction of capitalism runs its course and the process of historical development of capitalist society is not terminated and displaced by another process. It was also noted that it is erroneous to interpret this claim in a mechanical, deterministic way. From the standpoint of the science of Marxism, the inevitability of communism never meant what so many people interpreted it to mean or perhaps wished it to mean—the unstoppable, unbroken, triumphal march of communism from success to success, until, in short order, the whole world becomes communist. The worldwide reversal of socialism has now drummed this lesson into our heads quite forcefully. Chapter 2 has provided some flesh to the statement made in Chapter 1 that throughout the 20th century after Lenin’s death, much has gone wrong in our understanding of materialist dialectics. The situation in the world today demands that we reexamine our thinking, that we become more scientific, not, as so many argue, (whether in frank, or adamantly denied, despair) that we abandon science altogether. Our practice must be based on a deepened understanding of science itself, as well as a deepened science of Marxism. We must clean out the dross that has accumulated through the 20th century and correct our theory and practice.

			The temporary defeat of socialism does not and cannot eradicate the fact that Marxism is indeed scientific. It is not a matter of an organization or an individual wishing or proclaiming Marxism to be scientific. Marxism is compelled to be scientific—proletarian forces will be compelled to achieve scientific understanding of whatever struggle they are engaged in during any historic period, eventually—or else suffer defeat. If those upholding an ism claiming the mantle of Marx do not correct the errors of that ism, if that ism is not fundamentally scientific in its orientation, it is, at best, a caricature of Marxism. The scientific character of our practice is essential to the ultimate triumph of communism, so long as humanity is not destroyed, and every effort must be made by communists to fight to stay on the revolutionary, scientific road. The more thoroughly we understand our science and arm the masses of people with that science, the less will be the unnecessary suffering that humanity must endure. It is of utmost importance that we examine the question of what is meant by science and why we say that Marxism is scientific.

			Capitalism itself created the conditions for the science of Marxism to be born:

			For a very long period in history, men were necessarily confined to a one-sided understanding of the history of society because, for one thing, the bias of the exploiting classes always distorted history and, for another, the small scale of production limited man’s outlook. It was not until the modern proletariat emerged along with immense forces of production that man was able to acquire a comprehensive historical understanding of the development of society and turn this knowledge into a science, the science of Marxism.4 (Mao)

			Most importantly, the rise of capitalism meant the emergence of a process governed by the fundamental contradiction of capitalism whose negative or destructive side compels Marxism to be scientific. In the statement from Socialism: Utopian and Scientific that opens this chapter, Engels points out that Marxism became a science based on its comprehensive understanding of how society has developed historically—the materialistic conception of history or historical materialism—and on Marx’s monumental study that revealed the secret of capitalist production through surplus value.

			Engels continues this remark by describing how the struggles of the working class that erupted in Europe from 1831 on, exposed the central lie of bourgeois economics—the claim that the interests of the proletariat and the bourgeoisie coincide and that capitalism will bring peace and prosperity to all:

			Whilst, however, the revolution in the conception of Nature could only be made in proportion to the corresponding positive materials furnished by research, already much earlier certain historical facts had occurred which led to a decisive change in the conception of history. In 1831, the first working-class rising took place in Lyons; between 1838 and 1842, the first national working-class movement, that of the English Chartists, reached its height. The class struggle between proletariat and bourgeoisie came to the front in the history of the most advanced countries in Europe, in proportion to the development, upon the one hand, of modern industry, upon the other, of the newly-acquired political supremacy of the bourgeoisie. Facts more and more strenuously gave the lie to the teachings of bourgeois economy as to the identity of the interests of capital and labour, as to the universal harmony and universal prosperity that would be the consequence of unbridled competition.5 (Engels)

			These historical events drew many intellectuals of that time into the fight against the oppression of the workers. As they joined in the economic, political, and military battles, their understanding of society and its evolution was challenged:

			All these things could no longer be ignored, any more than the French and English socialism, which was their theoretical, though very imperfect, expression. But the old idealist conception of history, which was not yet dislodged, knew nothing of class struggles based upon economic interests, knew nothing of economic interests; production and all economic relations appeared in it only as incidental, subordinate elements in the “history of civilisation.”

			The new facts made imperative a new examination of all past history. Then it was seen that all past history, with the exception of its primitive stages, was the history of class struggles; that these warring classes of society are always the products of the modes of production and of exchange—in a word, of the economic conditions of their time; that the economic structure of society always furnishes the real basis, starting from which we can alone work out the ultimate explanation of the whole superstructure of juridical and political institutions as well as of the religious, philosophical, and other ideas of a given historical period. Hegel had freed history from metaphysics—he had made it dialectical; but his conception of history was essentially idealistic. But now idealism was driven from its last refuge, the philosophy of history; now a materialistic treatment of history was propounded, and a method found of explaining man’s “knowing” by his “being,” instead of, as heretofore, his “being” by his “knowing.”6 (Engels)

			The social conditions at the time of Marx and Engels were favorable—ripe—for the science of Marxism to emerge. The class struggle revealed the inadequacy of previous understandings of society and provoked Marx and Engels to examine world history anew, in order to arrive at a grasp of the forces that drive major historical transitions. If the path forward to humanity’s liberation was to be found, the most thoroughly scientific understanding of society was needed. What was essential to the task?

			The destruction of feudalism in Europe by the bourgeois revolution promised a new era of progress and prosperity for all, the era of the brotherhood of humanity. However, the essence of a phenomenon is sometimes the inverse of its outward appearance. As Marx has remarked, “But all science would be superfluous if the outward appearance and essence of things directly coincided.”7 For example, in the Aristotelian view, an object requires an external force to maintain its motion. Galileo, often called the father of modern science, ushered in the modern epoch in the history of science with his discovery of the Principle of Inertia, which was developed more generally by Newton in the form we know it today—an object will maintain its state of motion (or rest) if it is not acted on by an external force—a view diametrically opposed to that of Aristotle which had been, up until that time, the dominant view in the West for over a thousand years.8 The outward appearance of a cart stopping when not pulled by a horse masks the essential fact of the inertia principle.

			It didn’t take long after the emergence of bourgeois society for the essence of its particular forms of exploitation, degradation and oppression of the masses of people to begin to show itself, despite its surface promise of Liberté, Égalité, Fraternité for everyone.

			The attempts of the utopian socialists and utopian communists to rid society of all social evils were based on a flawed understanding of society and were doomed to failure despite their good intentions.9 To change the world in a fundamental way so that the evils of class society can never return, it is necessary to understand the world deeply. What this meant was getting beyond the utopian socialist criticism of capitalism:

			From that time forward socialism was no longer an accidental discovery of this or that ingenious brain, but the necessary outcome of the struggle between two historically developed classes—the proletariat and the bourgeoisie. Its task was no longer to manufacture a system of society as perfect as possible, but to examine the historico-economic succession of events from which these classes, and their antagonism had of necessity sprung, and to discover in the economic conditions thus created the means of ending the conflict. But the socialism of earlier days was as incompatible with this materialistic conception as the conception of Nature of the French materialists was with dialectics and modern natural science. The socialism of earlier days certainly criticised the existing capitalistic mode of production and its consequences. But it could not explain them, and, therefore, could not get the mastery of them. It could only simply reject them as bad. The more strongly this earlier socialism denounced the exploitation of the working class, inevitable under capitalism, the less able was it clearly to show in what this exploitation consisted and how it arose. But for this it was necessary—(1) to present the capitalistic method of production in its historical connection and its inevitableness during a particular historical period, and therefore, also, to present its inevitable downfall; and (2) to lay bare its essential character, which was still a secret. This was done by the discovery of surplus value. It was shown that the appropriation of unpaid labour is the basis of the capitalist mode of production and of the exploitation of the worker that occurs under it; that even if the capitalist buys the labour power of his labourer at its full value as a commodity on the market, he yet extracts more value from it than he paid for; and that in the ultimate analysis this surplus value forms those sums of value from which are heaped up the constantly increasing masses of capital in the hands of the possessing classes. The genesis of capitalist production and the production of capital were both explained.10

			In Capital, Marx lifted the veil of the exchange of equals for equals in the ideal marketplace of bourgeois economics to reveal the unequal, exploitative relation that underlies the capitalist system and all of its other forms of oppression. To do so, he had to dig beneath the outward appearance of price relations in the marketplace to unearth the secret of the creation of surplus value in the factories of capitalism.

			Marxism is the science devoted to achieving the elimination of all forms of oppression engendered and fostered in class society, no matter how long it takes and how tortuous the path may be. Its fundamental orientation is described in Marx’s 11th thesis on Feuerbach: “The philosophers have only interpreted the world, in various ways; the point, however, is to change it.”11 For this reason,

			The dialectical-materialist theory of knowledge places practice in the primary position, holding that human knowledge can in no way be separated from practice and repudiating all the erroneous theories which deny the importance of practice or separate knowledge from practice. Thus Lenin said, “Practice is higher than (theoretical) knowledge, for it has not only the dignity of universality, but also of immediate actuality.”12 (Mao)

			However, while practice is overall primary over theory, this must be tempered by recognition of their transformation into each other: “Without a revolutionary theory there can be no revolutionary movement. . . .  [T]he role of vanguard fighter can be fulfilled only by a party that is guided by the most advanced theory”13 (Lenin, emphasis in the orginal).

			Marxism is openly partisan on the side of the majority against the elite of the imperialist order. Precisely because it is partisan against all forms of oppression, Marxism not only can be objective and scientific but, in fact, must be so if it is to be true to its inner nature. It must go deeper than any other ism in grasping how capitalist society works. As Engels says, “The socialism of earlier days certainly criticized the existing capitalistic mode of production and its consequences. But it could not explain them, and, therefore, could not get the mastery of them. It could only simply reject them as bad.”10 Because of the need to understand deeply, to master the workings of society, Mao concludes that Marxism must be antidogmatic and embrace every sphere of human endeavor that seeks to understand how reality actually works, materialistically, not idealistically:

			Marxism embraces but cannot replace realism in literary and artistic creation, just as it embraces but cannot replace the atomic and electronic theories in physics. Empty, dry dogmatic formulas do indeed destroy the creative mood; not only that, they first destroy Marxism. Dogmatic “Marxism” is not Marxism, it is anti-Marxism.14 (Mao)

			Fixed, unchangeable, rigid formulas, ossified, dead—and deadening—schemes masquerading as theories of nature, society, or human thought, that stand above the roar and tumult of changing reality, are antithetical to Marxism, as they are to all of science.

			As Lenin explains in What the “Friends of the People” Are . . . ,

			Marx . . . considered the whole value of his theory to lie in the fact that it is “in its essence critical15 and revolutionary.”16 And this latter quality is indeed completely and unconditionally inherent in Marxism, for this theory directly sets itself the task of disclosing all the forms of antagonism and exploitation in modern society, tracing their evolution, demonstrating their transitory character, the inevitability of their transformation into a different form, and thus serving the proletariat as a means of ending all exploitation as quickly and easily as possible. The irresistible attraction of this theory, which draws to itself the socialists of all countries lies precisely in the fact that it combines the quality of being strictly & supremely scientific (being the last word in social science) with that of being revolutionary, it does not combine them accidentally and not only because the founder of the doctrine combined in his own person the qualities of a scientist and a revolutionary, but does so intrinsically and inseparably . . . 17 (Lenin, italics in the original)

			In order to transform society and eliminate classes, we must understand its inner dynamics in its changingness, without illusions and self-delusions. We must be clear on the essential underpinnings of all class societies, especially capitalism in its imperialist stage, if we are to eliminate the soil in which exploitation and oppression take root and flower. To remain on the surface of things, on the level of appearance, and merely attempt to reform capitalism, even unwittingly, is like tending to syphilitic sores while leaving the underlying disease fundamentally untouched. In other words, Marxism’s overarching goal of freedom for all of humanity, its deep partisanship on the side of the oppressed, compels it to be uncompromisingly dialectical-materialist, to be scientific, to be objective about the world in its complex motion. The compulsion to reach its goal drives Marxism to seek the truth from facts, to correct itself and to be ready to be corrected as new data and new conditions demand.

			A central conclusion of Marxism is that freedom for humanity as a whole can only be achieved on the basis of the conscious mastery of all spheres of society by the proletariat itself, not as a gift bestowed by “condescending saviors.”18 Thus, anything smacking of the cult of personality is antithetical to Marxism.19 The drive of Marxism to be scientific is far removed from the worship of the material and ideological products of Western civilization, as some multiculturalists or cultural relativists maintain. Marxism has not simply made an arbitrary choice to worship at the altar of the scientific method—or any other equally valid altar, or non-Western cultural value, for that matter.

			It is the scientific character of Marxism that allows for decisions to be made by the revolutionary masses, not on the basis of a cult of personalities, dogmatic belief, or blind trust in certain leaders, but on the basis of scientific analysis. In a truly communist society, it is scientific understanding that will allow the proletariat to collectively master society. No organization can claim to be a party of the proletariat if it is not thoroughly imbued with the compulsion to be scientific, for this is the only orientation that is in accord with the inner nature of Marxism and can lead to the final goal.

			The compulsion towards science runs deep. Reversals and setbacks, such as we have suffered so painfully during the 20th century—gaining and then losing state power throughout the former communist bloc—the intensified capitalist exploitation and suffering in the global sweatshops and factories of the late 20th and the early 21st centuries, the utterly impoverished, shortened and painfully restricted lives of the reserve army of labor in shantytowns of the oppressed countries especially but throughout the industrialized countries also; the wrenching economic and political crises of the imperialist order that reverberate around the world like gigantic tsunamis, drowning the masses in misery; the incessant wars waged by the imperialists; the massive environmental catastrophes, from Chernobyl to the Alaskan and Gulf oil spills to Fukushima to climate change, to the environmental disaster caused by fracking—all these nightmarish horrors, which drive so many to despair, only drive Marxists to dig deeper, to unearth truths we’ve missed, lessons we must learn. Feelings of grief, sorrow, fear, and rage are certainly justified when we confront the sacrifices and suffering that the masses of people worldwide have endured, are enduring, and will endure before we are able to put the vampires out of business and permanently end their system, yet there is really nothing left for us to do but dry our tears and gather our wits to root out every error. This examination process is necessary in order to thoroughly prepare as much as possible for our next assault on imperialism. As Marx and Engels have proclaimed in the famous last paragraph of the Communist Manifesto,

			The Communists disdain to conceal their views and aims. They openly declare that their ends can be attained only by the forcible overthrow of all existing social conditions. Let the ruling classes tremble at a Communistic revolution. The proletarians have nothing to lose but their chains. They have a world to win. (Marx and Engels)

			To repeat, the compulsion to be scientific is the expression of the fundamental contradiction of capitalism, the contradiction between private appropriation and socialized production. The negative, destructive side of this contradiction, the force that drives it towards its resolution, is socialized production.20 In terms of class relations, the fundamental contradiction manifests itself as the contradiction between the bourgeoisie and the proletariat, the latter being the negative side of the contradiction. The drive of the negative side of the fundamental contradiction of capitalism (and any of its manifestations) towards resolution of the contradiction forces Marxism, the essence of proletarian ideology, to be scientific. The proletarian camp, by its very nature as the negative pole of the class contradiction, drives to correct—eventually—any nonscientific, utopian, or antiscientific element that might be mistakenly upheld as a part of Marxism in the historical process of the development of proletarian revolution. In fact, these errors are part of the process:

			Mistakes will inevitably be committed. It is impossible not to commit them. The commission of mistakes is a necessary condition for the formation of a correct line. The correct line is formulated with reference to the erroneous line, the two constitute a unity of opposites. The correct line is formed in the struggle with the incorrect line. To say that mistakes can all be avoided, [so that] there are only correct things, & no mistakes, is an anti-Marxist proposition. The problem lies in committing fewer mistakes, & less serious ones.21 (Mao)

			So long as the proletariat is deluded by a wrong understanding, the fundamental contradiction of capitalism will persist and the proletariat will be forced to correct its error. This is a fundamental aspect of Marxism that cannot change so long as communism has not been reached. As we fight to recover from the defeat of socialism in the last half of the 20th century and as we combat the intensified exploitation and oppression of an even more tightly integrated imperialist system in the 21st century, we are reminded that a scientific understanding of society is even more desperately needed today than it was when Marxism was born.

			Colloquialization or vulgarization of the concept of negation, to be discussed at length in Chapter 4, acts as a barrier that blocks from view, the compulsion that drives Marxism to be scientific. Misconception of negation disconnects the angst that characterizes the negative, destructive side of the fundamental contradiction, the partisanship of Marxism, from its scientific character. If left uncorrected, this error will lead at best into a form of utopianism.

			The separation between scientific socialism and utopianism is not a fixed, static line. It is not a matter of being baptized once and for all into a scientific view of the world, inoculated forever against a utopian view. Staying on the scientific road requires constantly growing; keeping up with changes in the world; continually strengthening our ability to learn more about the dynamics of society, nature, and thought; continually testing our understanding and even our most highly revered truths. Marxists the world over have historically seen this as one of the important reasons to form parties. This goes beyond the issue of seizing state power, which has always required massive organized political work and armed forces. Science involves continual updating and summation, passing judgment on whether a proposed new understanding or new experimental result is robust, constitutes a real advance over previous results, is worthy of being incorporated into our scientific narrative, deciding which deserves further investigation and which should be discarded, and so on. For this, as in all of the sciences, organization is necessary. Leninist or Luxemburgist?22 All of this needs to be thrashed out, strenuously debated, in the course of waging political battle in the coming period.

			If this is not done, we become engulfed by utopianism—we can be scientific at one stage of history and slip into utopianism at another, unintentionally, not by actively and deliberately going backwards, but by having the world roar past us, rendering our past assessments obsolete. By clinging to obsolete assessments, we can lag seriously behind significant changes and fail to make necessary leaps.

			Keeping up with the changes cannot be seen as an absolute—we will always be somewhat behind things—consciousness tends to lag behind objective reality. Furthermore, even the best of scientific understanding of the world is crude, simplified, much more static than the wild thrum of a reality that is in constant flux. Yet it has been possible for humanity to tease out laws of nature, society, and thought amid this bewildering, chaotic state of affairs—admittedly crude understandings but still useful, and most importantly, capable of being refined and corrected.23

			The utopian socialists (and utopian communists) who arose during the gestation of capitalism and industrialization were not completely bereft of scientific understanding of the world. Even Luddites—English workers who, during the early 19th century, destroyed the machinery which they viewed as the cause of all that drained their lives—had a certain amount of scientific understanding, very crude, indeed, but not totally senseless. Machines are indeed the means by which the capitalists—vampires that they are—suck the life-blood of the working class. The workers who threw their sabots (wooden shoes—thereby giving us the word sabotage) into the machinery were rightfully angry and quite rational—though not as scientific about their anger as is needed for the emancipation of humanity. The revolutions that swept through Europe in the period 1848–1850 were rooted in utopian socialism. Marxism had just emerged prior to this period but was not well-developed yet and not very widely known, though Marx and Engels already had a small following among intellectuals in Germany and had begun to contact proletarian organizations. During the years 1845–1846, Marx and Engels wrote The German Ideology, which contained Marx’s first great discovery, the materialist conception of history, thereby launching Marxism as a science. It was not published during their lifetime, despite their efforts: “We abandoned the manuscript to the gnawing criticism of the mice all the more willingly as we had achieved our main purpose—self-clarification.”24 The next work, The Poverty of Philosophy, was written by Marx in 1847 as a polemic against Proudhon’s The Philosophy of Poverty, an unscientific—utopian—view of the evils of capitalism. Its influence can be felt even today—modern-day anarchists uphold Bakunin whose political views were guided by Proudhon’s misunderstanding of capitalism.

			The Communist Manifesto was written literally on the eve of the 1848 revolutions, barely two months before they erupted on March 18, 1848 in Berlin and in Milan. The revolutionaries did not have a thorough understanding of capitalism, especially the question of surplus value, an issue that Marx began to break through on only much later in A Contribution to the Critique of Political Economy (1859) and much more thoroughly in Capital (1867). Yet the utopians were acutely aware of the inequities, oppression, and suffering in European society of the 18th and 19th centuries and fought valiantly against these evils.

			The Paris Commune (1871) was a watershed of proletarian revolution, short-lived though it was. The leadership of the Commune was dominated by utopian socialists, including Proudhonists in particular. In the late 1860s, prior to the Paris Commune, a minimum requirement for remaining on the scientific road was the understanding of surplus value contained in Capital. After the experience of the Commune, remaining scientific required the grasp of an important lesson on the nature of the bourgeois state: “One thing especially was proved by the Commune, viz., that ‘the working class cannot simply lay hold of the ready-made state machinery, and wield it for its own purposes’,”25 or, as Lenin concluded,

			Those who recognize only the class struggle are not yet Marxists; they may be found to be still within the bounds of bourgeois thinking and bourgeois politics. To confine Marxism to the theory of the class struggle means curtailing Marxism, distorting it, reducing it to something acceptable to the bourgeoisie. Only he is a Marxist who extends the recognition of the class struggle to the recognition of the dictatorship of the proletariat.26 (Lenin)

			At the beginning of the 20th century, it was necessary to take Marxism further, to understand, as Lenin pointed out, that in the last quarter of the 19th century, capitalism had entered a qualitatively new phase—imperialism. Together with his many other contributions, especially What is to be Done?, Materialism and Empirio-Criticism, his polemics against the mis-leaders of the Second International, and so on, Marxism-Leninism became the benchmark for scientific socialism. Anyone who continued to avow communism but who clung to Marxism without the lessons brought forward by Lenin became a new brand of utopian socialist or utopian communist.

			The same kind of remark must also be made in regard to the advances forged by Mao, especially the lessons of the Cultural Revolution—the revolutionary struggle under conditions of a socialist society. This is the most important, defining feature of Marxism-Leninism-Maoism. Anything short of this is, at best, yet another form of utopianism and at worst, a descent into “the neighboring marsh” (Lenin). Our task is not to become a new, more advanced breed of utopians.

			These last remarks about utopianism should not be construed as a condemnation of all those who hold utopian views. In fact, who among revolutionaries did not once have utopian views that only become transformed into communist, scientific views after much struggle? As Mao put it in his characteristically pithy way,

			The oppressors oppress the oppressed, while the oppressed need to fight back and seek a way out before they start looking for philosophy. It is only when people took this as their starting-point that there was Marxism-Leninism, and that they discovered philosophy.27 (Mao)

			The problem is that utopian views will not lead, in the long run, to an end of the misery wrought by capitalism. What is at issue here is grasping a scientific, dialectical materialist methodology and striving constantly to apply it, not that at every moment one has all of the answers, or that the answers one has are completely correct. Sometimes, activists and revolutionaries have the misguided and ultimately debilitating feeling that it is necessary to come off as though they have all the answers, that the expression of doubts of any kind is, somehow, a weakness that will impede mobilizing the masses to take part in political struggle. Consequently, they are unable to carry out the criticism/self-criticism that is essential to staying on the scientific road. Though we must struggle hard to arrive at solid scientific assessments of important questions, we must not be frozen into inaction by the fear of making mistakes—errors come with the territory in science, as Mao has emphasized. At every stage in the development of any science, there are a host of questions and misconceptions that are present, some of which become apparent only after an advance is made. Before the advance, we are virtually guaranteed not to be in a position to appreciate certain problems and misconceptions. Also, sometimes an advance can shed new light on an old explanation that was previously thought to be completely correct and provide a correction. This is the nature of science, as is apparent from its history.

			*    *    *

			What distinguishes the physical sciences and Marxism from other activities? And what about materialist dialectics? Is it a science or a philosophy? Section 3.2 gives a very brief discussion of the essential features common to Marxism and the physical sciences. Section 3.3 then deepens the discussion of the nature of materialist dialectics, begun in Chapter 2. These controversial topics are approached from within the framework of materialist dialectics itself, not from views of science favored by philosophers of science in the bourgeois academic world.

			Section 3.4 explains the nature of scientific error, why random fluctuations occur, and why they are significant. This helps to clarify the nature of laws in science and is of particular importance to the concept of tendential laws, a concept needed to grasp the complexities encountered in the world. Section 3.5 uses the concept of an attractor in chaos theory as a guide to understanding the nature of tendential laws and why they occur.

			Universals are the building blocks of concepts in science and knowledge in general. This is not merely a question of theory, which obviously involves universals, but also a question of experiment and practice. The objective character of Marxist concepts and Mao’s comments on the universal and particular are discussed in Section 3.6.

			3.2    Theory, Experiment and Law

			3.2.1    Truth and Error in Science

			In any scientific endeavor, we are absolutely confident that whatever we know to be true today is bound to contain aspects of falsehood that must be corrected.28 Science must be sufficiently definite so that a solid, reliable, integrated network of knowledge and understanding of the universe is built (infuriating relativists who think we can’t know anything definite), and yet be flexible enough to be self-correcting and ever-expanding (infuriating dogmatists who demand a finished, rigid, structure). Learning new truth today means that either what was held to be true yesterday was simply wrong or that it was missing some truth. Nothing is known once and for all; nor do we know everything about any finite portion of reality. Our knowledge is never absolute, never complete; hence it is relative. All knowledge is bound to contain errors, omissions, even gross misconceptions. Truth and error are intrinsically and inextricably interwoven with each other.

			Yet, amid the welter of relative truths, there is an aspect of absoluteness. Our understanding of the universe does not merely change; it deepens and broadens; it becomes simultaneously more integrated and more variegated. In this sense, our knowledge and understanding approach the absolute. The relativist sees merely the changes and denies the approach to the absolute; the dogmatist longs for the absolute to be grasped once and for all and undervalues the relative truths by which the approach to the absolute occurs.29

			What is absolutely essential to scientific methodology and makes controversy so fruitful in science is that there is an ultimate arbiter—experiment or practice—in nature and in society. This fundamental aspect of science is, at one and the same time, elevating and humbling. Science demands testability of theses or hypotheses, objectivity of observations, repeatability of results, flexibility in viewpoint. This requires a devotion to truth and, because of that, an openness to reasoned argument. The bourgeoisie can only satisfy these demands to a limited extent because the expansion of capital constitutes the bourgeoisie’s means of existence, its inner nature, and is therefore inviolable in its eyes. Consequently, any truth that goes against this must be denied. The proletariat, on the other hand, is forced to have all truth see the light of day.

			3.2.2    The Tendential Character of Scientific Laws—
In Light of Heraclitus

			The substance of science involves abstractions—theories, models, experiments and laws of nature and society. Galileo, whose path-breaking work in mechanics signaled the beginning of modern science, understood this point very clearly:

			No firm science can be given of such events of heaviness, speed, and shape which are variable in infinitely many ways. Hence to deal with such matters scientifically, it is necessary to abstract from them. We must find and demonstrate conclusions abstracted from the impediments, in order to make use of them in practice under those limitations that experience will teach us.30 (Galileo)

			We construct models and theories to express laws and use them to predict the results of experiments. In such constructions, we abstract away from the surface appearances of phenomena, away from the impediments that conceal what is essential. Conversely, we use experiments to decide on the validity of models and theories, or to decide how to make adjustments to improve them.

			A scientific law is a general statement that sums up observations of events that always occur when certain conditions are met, and, hence, are repeatable if and only if the conditions are repeatable. For example,

			Whenever an object near the surface of the earth falls freely (and all effects are negligible, other than that due to the gravitational force of the earth on the object), its acceleration is g = 9.8 m/s2.

			Laws about a finite portion of matter are always conditional and are inseparable from the conditions, though for brevity, we often omit stating the conditions if no confusion arises. In the example, the statement enclosed by the parentheses is seldom included, although it is very crucial to the statement of the law. In fact, in repeating an experiment which tests a law, meeting the conditions and stabilizing them is the heart of matter. If we do not obtain the same results under the given set of conditions, then the experiment has not verified the proposed law. The inevitability of communism can only be true—like every other scientific law—in a conditional sense as we have emphasized repeatedly in the previous chapter.

			Lenin’s summation of Hegel’s discussion of the nature of scientific laws is appropriate here: “every law . . . is narrow, incomplete, approximate.”31 Why this is the case is explained by the very meaning of the concept of scientific law, namely, the summation of the results of repeated events. This is a very abstract notion that seems to contradict the way the world really is. After all, in an ever-changing world, as Heraclitus said more than two thousand years ago, “You cannot step into the same river twice.” Strictly speaking, there are no such things as repeated events. How, then, can there ever be scientific laws?

			The point is that scientific laws are not about the behavior of real objects. Scientific laws are about abstractions, about universals that cannot exist, in and of themselves, but nonetheless do exist—but only within individual things. The same universal exists in many individual things. When we count apples, we ignore their differences and perceive only the universal apple in them. For the purposes of the count, we treat them as though they are absolutely identical. But individual macroscopic things are never exactly identical and are incessantly in transition—apples rot or might sprout new trees when left to themselves. Consequently, as Heraclitus says, it is impossible to repeat an event involving real things. Scientific laws involve abstracting away from processes undergone by real objects. It is the properties and the behavior of universals that are the subjects of scientific laws, not the properties and the behavior of individual things and processes. Repeated events can occur only on the abstract level of universals, not with individual things. Also, the presence of a set of qualities or processes in a thing depends on the conditions to which it is subjected and the lawful behavior is pertinent only to the given conditions.

			For these reasons, any law is inherently narrow and inherently incomplete. Processes in reality will only exhibit a tendency to follow an underlying scientific law—real things in real processes are only approximated by the conceptual objects that appear in the law, and cannot behave exactly as the conceptual objects. Thus practice must be primary over theory. Engels made this point in describing the operation of economic laws but it is true about scientific laws in general:

			[N]one of them has any reality except as approximation, tendency, average, and not as immediate reality. This is due partly to the fact that their action clashes with the simultaneous action of other laws, but partly to their own nature as concepts.32 (Engels)

			The part of Engels’s remark, the impact of the action of a law “clash[ing] with the simultaneous action of other laws,” will be discussed in Section 3.5.

			3.2.3    Inherent Limitations of Scientific Experiments

			Setting up the proper conditions is a major source of difficulty in any experiment and might even be impossible at any given point in human history. If a vacuum closely approximating the conditions of outer space is needed, we can expect to expend a great deal of effort and resources in simply creating the necessary conditions once, much less over and over again. Today, we can certainly carry out such a feat and are doing so with increasing regularity, but this was inconceivable as a serious project before the 20th century.

			Even after the conditions for the validity of the law have been met, another source of difficulty can arise from limitations in our ability to detect or measure an effect. If the conditions are very difficult to stabilize, the effects may be too fleeting or too subtle for a measurement to be performed, or allow only a coarse measurement. If we wish to measure the speed of sound in air, the air must be still (constant temperature and pressure, no violent winds or turbulence). But even after these conditions are met, sound travels so fast that we have to exercise some ingenuity in order to make the measurement. Measuring the speed of light poses a problem of the same character but is many orders of magnitude more difficult since light moves over 88,000 times as fast as sound.

			Actually, the two aspects of controlling the conditions of an experiment and performing measurements are not separate. An experimenter must be able to ascertain the conditions, preferably in quantitative terms. Measurement of the conditions themselves then becomes a possible source of difficulty. A scientist may want to do a high-precision experiment at a certain temperature, but as soon as she sticks the thermometer into the apparatus, the thermometer itself changes the temperature and must be taken into account.

			We have been using the word experiment throughout the discussion, relying thus far on an informal understanding of what is meant. If we try to be more precise, we are immediately embroiled with the meaning of terms such as theory and model. There is simply no escape from this complexity. Though theory and experiment are distinct and very different from each other, they are mutually dependent in a fundamental way; neither one can exist without the other. Even the most rudimentary observation or measurement is laden with theory, whether it is done to set up the conditions for an experiment or to gather data. Indeed, what is meant by data in the first place already involves abstraction and theory. Data pertaining to the radius of the Earth are based on a model that the Earth is spherical, which involves smoothing over deviations from sphericity.

			It is truly a great irony that to grasp reality, we must retreat to fantasy, not arbitrary fantasy but a certain kind of fantasy—scientific universals, ideals, or concepts. Nuclear technology, silicon technology, or genetic engineering, for example, use deep truths to forge some awesome (and often disgusting) realities. These truths are built on elaborate networks of fantasies and are themselves a part of that structure. These universals are phantasms that inhabit our heads and yet have some connection with what’s-out-there in the universe outside our heads. We identify what is in our heads with what’s-out-there. This is the view of the Marxist theory of knowledge, which is said to be a reflection theory: ideas are reflections in the mind of a reality, objectively existing, independent of humanity. The reflection is approximate, hazy, fraught with uncertainties—like the image of an object reflected by a mirror with enormous surface irregularities and pits. Nonetheless, the image is that of something existing outside of the mind.

			Consider how fantastic it is to measure the ratio of the circumference to the diameter of a circle to obtain π (pi).33 We take an object that has been shaped to conform with the universal in our heads called a circle and we apply a ruler to obtain length measurements on the object. We take that part of the object identified with the concept called the circumference and that part of the object identified with the concept called the diameter and measure them in some manner or other. We then take the ratio of these numbers and obtain an estimate of an utterly fantastic number, π.

			Moments of metaphysics creep in whenever we make a measurement:

			
					We must freeze an object in order to measure any of its aspects, ignoring the reality that things are incessantly changing or fluctuating. For example, the temperature in a room is a concept with limited validity. The room might be cooling down or heating up due to the environment that it is in. It does not have a fixed temperature. Over a period of time, it has an average temperature, and if the temperature variations throughout that time period are small compared to the average temperature, then we can say that the room has a definite temperature, the average value, to within a precision set by the extent of the variations from the average. But this is not all. Even if the temperature of the environment is kept constant so that the room is not heating up or cooling down, the temperature in one part of the room at one particular instant of time might not be exactly the same as the temperature in another part of the room at the same instant; that is, there are spatial fluctuations in the temperature. Again, we can define an average temperature, a spatial average, so that the concept of the temperature of the room is meaningful if we do not demand a level of precision that exceeds the temperature deviations from the average.

					Measurements involve comparisons of objects or processes with special universals called standards or units. These units have an aspect determined by Nature and an aspect of pure convention.34 In the length measurements needed in the empirical determination of π, we use a ruler, our standard in this case, which is itself an object that has been shaped to conform to a universal—a portion of that fantasy called a straight line together with the fantasy of evenly marked divisions made on the first fantasy. We ignore the fact that the ruler itself is always changing and is not absolutely rigid.

					The length of an object is measured by treating the object as comparable to a heap of standard or unit lengths (including fractions of a unit), the actual value reported as the length being the number of standard lengths in the heap. The object might as well be a heap instead of an entity with an internal organization that knits it together into a single whole.35

			

			Because of these metaphysical moments in any measurement, error always exists in the very essence of every experiment. Error is inherent in experiment, by the very nature of what constitutes any experiment. The idea of the length of an object involves fantasy compounded on fantasy. Who has ever seen an ideal circle, an ideal straight line, much less a portion of an ideal straight line marked with ideal equally spaced divisions? Struggle as we may to coerce matter to conform to these ideals, there is simply no way for it to exist as the ideals themselves, so we are confined to working with things that approach ideals to varying degrees of approximation. The circles and rulers we construct can only approximate the ideal circle and ideal ruler in our heads.

			3.2.4    Scientific Models and Scientific Error

			In science, the term error clearly does not have the same meaning as in its colloquial use where it is synonymous with mistake or blunder. The most carefully performed experiment in the world must contain error. It is not a matter of human error, inadequate equipment, or less than ideal conditions. It lies in the very nature of experiment. To perform a scientific experiment, we must select, manipulate, or somehow cajole matter into conforming to ideals in our heads, to one degree of approximation or another. The quality of our approximations often depends on our creativity in bending and twisting or otherwise transforming matter into conformity with our ideals. An experiment is deemed excellent if it is done with great care and does well at pushing up against the limits of what is possible in approaching the ideal at a particular time in history. In our simple experiment to measure π, there are coarse limitations on the precision obtainable, imposed by the fact that circular objects approach the ideal circle and rulers approach the ideal ruler only with limited precision. With time, money, and effort, improvements can be made, but there are fundamental limitations that cannot be overcome.

			If we look more closely at our example, we can get a taste of the intrinsic limits to be expected in any experiment. The inability to obtain the right equipment is not the fundamental limitation on our ability to be arbitrarily precise in measuring the circle. It cannot be done because both the ruler and the circle itself are made up of atoms and molecules that jiggle a lot, undergoing chaotic motions. Moreover, quantum theory tells us that, at best, we can only define and measure some kind of average circumference and average diameter. When we get down to a precision that is too fine, the objects with which we might try to construct circles in order to make measurements can’t be circular anymore; we are not free to mold matter to conform to our ideals to an arbitrarily high level of precision. Mother Nature has something to say about this, and if we try to be too precise, she says, You can’t go further with this line of thought.

			Any model of an object or process is too coarse beyond a certain level of precision. It may be a good model if we don’t push it too far. The fact that we can measure a circumference and a diameter of a circular object, provided we don’t demand a level of precision appropriate to molecular dimensions, says that we are not hopelessly lost. Our inherent inability to shape reality in exact accordance with the ideal in our heads does not make our models useless or arbitrary. They are useful within limited regimes. However, there are limits beyond which every model will break down (to the disappointment of dogmatists). Scientists recognize and even seek these limits, for it is precisely there that the really exciting discoveries are made.

			The Handbook of Physics and Chemistry gives a figure for the radius of the Earth, but the radius of the Earth is not a well-defined concept if you try to be too precise. There are, after all, mountains and oceans, and furthermore, the planet bulges at the equator. Strictly speaking, the Earth is not a sphere and does not have a radius. It is possible to construct a hypothetical sphere (in our heads or on paper) that averages out the mountains and the ocean bottoms as well as the equatorial bulge in some kind of systematic way. We can then try to measure the radius of this ideal sphere, and for many purposes, this is a quite sensible thing to do, within a precision of less than 1 part in 300. When this is done, it turns out that the Earth is more spherical than a properly inflated basketball. That is why you will find the radius of the Earth listed in the Handbook.36

			3.2.5    Remark on the Nature of Scientific Theory

			The essential products of science are its conceptual schemes, networks of interconnected universals drawn from the world through the use of our senses in experiments, and the abstraction, distillation, and summation of the results of these experiments.37 These models or approximations of reality enable us to know the world more thoroughly, more deeply, more essentially, in a more refined, many-sided, more integrated way and enable us to plan how to live in the world and not wreck it. Scientists “trip out,” as it were, on elaborate fantasies all day long in order to get the most thorough understanding of reality possible. This is hard-nosed, cold-blooded science.

			The process of theorizing is at the heart of human consciousness and is rooted in practice. Theory begins anew with the perception of the universals residing in particulars; it begins when we interact with, transform, or observe the things and processes of the world and perceive that a certain something is significant (rightly or wrongly). After many encounters with that something, we abstract or distill out a universal that is common to all those encounters. We conclude that there is some universal associated with instances of that something which is different from other universals. Our minds mirror that something in the world through a universal. We build models of actual things and processes in our minds. We create signs and symbols in our heads and utter words associated with these images in correspondence to that something. Some modern-day words (in English) are mass, momentum, energy, force, hydrogen bonds, and endonuclease; proletariat, bourgeoisie, abstract labor, value, commodity, and so on. We fashion objects that we associate with that something or with the images in our heads: idols, charms, cave paintings, or symbols chipped in stone, in the past—and scratches on paper or pixel patterns on computer screens today.

			What we model are only certain aspects of those actualities; we abstract, distill out something essential, we coarsen and deaden reality in our models in order to highlight what is most important to the way a process works or to the nature of a thing (in its current state of existence). In Section 2.3 we cited Lenin’s explanation of why dialectics is necessary: because “[t]he representation of movement by means of thought” misrepresents reality, dialectics becomes necessary if reality is to be grasped in its fullness, its dynamism. “And in that lies the essence of dialectics. And precisely this essence is expressed by the formula: the unity, identity of opposites.”38 By the very nature of science, then, materialist dialectics is necessarily driven to embrace all of science.

			We use our mental images and models to create entirely new things in the world. This quality of human labor is what Marx says, “stamps it as exclusively human”:

			A spider conducts operations that resemble those of a weaver and a bee puts to shame many an architect in the construction of her cells. But what distinguishes the worst architect from the best of bees is this, that the architect raises his structure in imagination before he erects it in reality. At the end of every labour-process, we get a result that already existed in the imagination of the labourer at its commencement. He not only effects a change of form in the material on which he works, but he also realises a purpose of his own that gives the law to his modus operandi and to which he must subordinate his will.39 (Marx)

			For all normally functioning humans, this process is a universal and incessant activity that is not confined to the realm of science. We are engaged in it throughout our individual lives as well as throughout our history as a species. From our interactions with others of our species and the rest of Nature, we abstract universals and build models in our heads of what is friend or enemy, what is food, and so on. We theorize about how the elements of reality pointed to by these universals actually function. We grasp the world in our minds through a network of interlinked universals and build theories and models of all the aspects of the world that come within our purview. Through a long historic and collective process of trial and error, we learn that certain universals are more important than others in the functioning of particular things and processes. In the final analysis, this process is what is at the heart of scientific theory, no more and no less.

			As we have noted before, universals do not, in and of themselves, have independent existence, apart from and alongside individual things. It would be the height of foolishness were we to deny the existence of universals, on the one hand, or think that they exist apart from individuals, on the other hand. Ignoring the existence of the common universals Man and Woman could be embarrassing if not catastrophic, and yet to think that the ideal Man or Woman exists and spend any portion of your life looking for them would be silly. As fantastic as these universals are, we need them to grasp reality and understand the world. They are crucial to our survival and development, to our attempts at transforming the world so it becomes a more favorable place for conscious beings to develop and interact ever more consciously with nature and each other.

			We spend our lives engaged in the process of checking these models against what we encounter. As we become aware of new aspects of reality, we either struggle to alter our models or we become ossified, rigid and conservative, jumping backward in a vain attempt to push reality away. The very nature of model building impels that choice.

			The process of abstraction, of forming concepts, is necessary to grasping reality but, at the same time, can only be a more or less coarse-grained modeling of reality. New aspects of anything and everything are to be expected. In science, we consciously seek new models that are as comprehensive as possible and strive for our models to embrace the full richness of our collective experiments. We deliberately commit ourselves to the development of an integrated understanding of the universe, to view it with eyes that are ever fresh and yet informed by the fullness of humanity’s ascent. This process of modeling, when done continually, leads on to higher levels of thought and action. Integration of our models eventually transforms them into something else—theory.

			A theory knits together into a cohesive whole the partial explanations contained in a wide range of models. It encompasses and is supported by a wide range of experiments. The theory of the evolution of species draws direct support from spheres of experimentation and observation as diverse as taxonomy, paleontology, biochemistry, and genetics. It derives indirect support from fields such as astronomy and geology in which the general picture of an evolving universe and an evolving earth, respectively, provide the most cogent integration of a wide range of information. Particle physics also lends indirect support to the evolutionary paradigm, in close connection with astrophysics.

			Marxism, in its materialist conception of history—historical materialism—knits together into a cohesive whole a scientific theory of the development of society from the period of primitive communalism to present-day imperialism.40 It explains the main features of the development of social formations in terms of the contradiction between the forces of production and the relations of production, on the one hand, and, on the other hand, the contradiction between the economic base and the superstructure—a complex consisting of political, legal, social, and cultural aspects of society. Marx summed up this theory as follows:

			The general result at which I arrived and which, once won, served as a guiding thread for my studies, can be briefly formulated as follows: In the social production of their life, men enter into definite relations that are indispensable and independent of their will, relations of production which correspond to a definite stage of development of their material productive forces. The sum total of these relations of production constitutes the economic structure of society [the base], the real foundation, on which rises a legal and political superstructure and to which correspond definite forms of social consciousness. The mode of production of material life conditions the social, political and intellectual life process in general. It is not the consciousness of men that determines their being, but, on the contrary, their social being that determines their consciousness. At a certain stage of their development, the material productive forces of society come in conflict with the existing relations of production, or—what is but a legal expression for the same thing—with the property relations within which they have been at work hitherto. From forms of development of the productive forces these relations turn into their fetters. Then begins an epoch of social revolution. With the change of the economic foundation the entire immense superstructure is more or less rapidly transformed. In considering such transformations a distinction should always be made between the material transformation of the economic conditions of production, which can be determined with the precision of natural science and the legal, political, religious, aesthetic or philosophic—in short, ideological forms in which men become conscious of this conflict and fight it out. Just as our opinion of an individual is not based on what he thinks of himself, so can we not judge of such a period of transformation by its own consciousness; on the contrary, this consciousness must be explained rather from the contradictions of material life, from the existing conflict between the social productive forces and the relations of production. No social order ever perishes before all the productive forces for which there is room in it have developed; and new, higher relations of production never appear before the material conditions of their existence have matured in the womb of the old society itself. Therefore mankind always sets itself only such tasks as it can solve; since, looking at the matter more closely, it will always be found that the task itself arises only when the material conditions for its solution already exist or are at least in the process of formation. In broad outlines Asiatic, ancient, feudal and modern bourgeois modes of production can be designated as progressive epochs in the economic formation of society. The bourgeois relations of production are the last antagonistic form of the social process of production—antagonistic not in the sense of individual antagonism, but of one arising from the social conditions of life of the individuals; at the same time the productive forces developing in the womb of bourgeois society create the material conditions for the solution of that antagonism. This social formation brings, therefore, the prehistory of human society to a close.41 (Marx)

			While historical materialism draws its support from data on an array of human social formations and models of their development, its philosophical underpinning is materialist dialectics, which draws its support from studies of nature, society, and thought.

			Marx’s Capital is a historically groundbreaking study of capitalist society, a central work in the foundation of the science of Marxism. It lays bare the essential exploitative character of this society that is hidden under democratic illusions of fair exchange and the rights of man. The exploitative relations among people are masked by the value relations among commodities (commodity fetishism):

			A commodity is therefore a mysterious thing, simply because in it the social character of men’s labour appears to them as an objective character stamped upon the product of that labour: because the relation of the producers to the sum total of their own labour is presented to them as a social relation, existing not between themselves, but between the products of their labour. This is the reason why the products of labour become commodities, social things whose qualities are at the same time perceptible and imperceptible by the senses. In the same way the light from an object is perceived by us not as the subjective excitation of our optic nerve, but as the objective form of something outside the eye itself. But, in the act of seeing, there is at all events, an actual passage of light from one thing to another, from the external object to the eye. There is a physical relation between physical things. But it is different with commodities. There, the existence of the things quâ commodities, and the value-relation between the products of labour which stamps them as commodities, have absolutely no connexion with their physical properties and with the material relations therefrom. There it is a definite social relation between men, that assumes, in their eyes, the fantastic form of a relation between things. In order, therefore, to find an analogy, we must have recourse to the mist-enveloped regions of the religious world. In that world the productions of the human brain appear as independent beings endowed with life, and entering into relations both with one another and the human race. So it is in the world of commodities with the products of men’s hands. This I call the Fetishism which attaches itself to the products of labour, so soon as they are produced as commodities, and which is therefore inseparable from the production of commodities.42 (Marx)

			In capitalist society, production is social in two ways. Most importantly, there is a society-wide division of labor; workers do not primarily produce goods for the personal use of their own families but rather for the use of others in society, in which case these goods are called commodities. In the world of the 21st century, this meaning of social production is global in scope (with the flow of goods being heavily tilted in favor of the people of the imperialist nations at the expense of the people of the oppressed nations). Secondarily, production is social in that workers are typically gathered together to work cooperatively in a complex process, possibly under a single roof or within a single enterprise.

			In order to survive within this system, the working class must sell its labor power to the capitalist class, which owns the means of production. Marx’s Capital reveals the fundamental contradiction driving capitalism: The working class produces surplus value socially, which the capitalist class then appropriates. This contradiction is summarized as socialized production versus private appropriation. But Capital also reveals capitalist society to be merely one phase in the history of production and not the be-all and end-all of human development. Capitalism must eventually give way to communism, should conditions permit the working out of the fundamental contradiction of capitalism. As Engels comments, “These two great discoveries, the materialistic conception of history and the revelation of the secret of capitalistic production through surplus value, we owe to Marx. With these discoveries socialism became a science.”43

			In the formation of a theory from many models, the models are not simply pasted together, unaltered. Every explanation has its limitations, limitations that must exist by the very nature of experiments and models. The comprehensive theory must overcome the limitations of each model and yet contain all of the model’s correct aspects. Each model is taken apart and reconstituted on an entirely new basis within the more comprehensive theory.

			
				
					Models and Theories—A Simplified Discussion

					The term model is somewhat elastic. It is sometimes broadly interpreted, making it virtually synonymous with the term theory. Most often, I have used it in the narrow sense and reserved theory to distinguish an explanatory system which has broad sweep and sums up on many experiments and observations in an integrated way. Narrowly interpreted, model refers to a picture of the nature of a thing or process which is capable of giving certain correct answers but not necessarily providing a complete account of observations. A model of a ship is not expected to behave like a real ship in all respects but it must have certain features that resemble those of real ships. The simplest aspects of the mixing of two liquids at different temperatures are explained using a model of heat as a fluid—caloric—which flows from one liquid to the other, even though we are well aware that the caloric theory of heat is not correct. The language used by modern scientists in treating the thermodynamics of substances is borrowed from the older caloric theory of heat, which was displaced by the atomic theory of heat. Thus, we speak of water giving up its latent heat of fusion when it turns to ice, as though that heat were caloric. The use of caloric ideas help in grasping certain aspects of thermodynamic behavior.

					Models in physics and chemistry often yield quantitative results that are at least ballpark figures, or they help to determine the qualitative behavior of a system under a variety of circumstances that may be of momentary interest to an investigator. It is for this reason that today’s theories become tomorrow’s models as they are supplanted by better theories.

				

			

			What happens is somewhat analogous to the formation of the eukaryotic cell, the type of cell most commonly pictured when biological cells are mentioned. In animals, the eukaryotic cell has a nucleus and, among other things, mitochondria. It seems likely that at one time, these two parts of the cell (as well as other parts) were independent life forms that were once capable of independent reproduction. This is strongly indicated by the presence of different forms of DNA in them. As they became integrated into a single cell, they entered into a division of labor in which each did not have to perform all of the functions necessary for survival. Incorporated into a single structure, they no longer reproduce separately; it is the cell that reproduces as a single unit. There is a semblance of this in the relation between a theory and the many models it incorporates. These concepts are extremely important to this commentary and are basic to all of science, including Marxism.

			3.3    Materialist Dialectics as a Causal Framework

			3.3.1    A Comment on Science and Philosophy

			The prominent science historian Ernest Nagel once observed, “Like a chaplain’s prayer at the end of a political convention, the philosophies ceremoniously professed by most men of science are largely irrelevant to the accredited body of scientific knowledge.” 44

			Scientists today generally dismiss all of what passes for the philosophy of science, along with dismissing materialist dialectics, even as they, in fact, act in accordance with various philosophical views. Einstein, the last of the great physicists exemplifying the pre-20th century classical style of doing physics, a style marked by an awareness of the interplay of physics and philosophy, characterized physicists as follows:

			From the viewpoint of a systematic theory of knowledge, [the physicist] must appear to be a shameless opportunist: Insofar as he strives to describe a world independent of cognitive functions, he resembles a realist; insofar as he sees concepts and theories as free inventions of the human spirit, he resembles an idealist; insofar as he holds that his concepts and theories hold good only to the extent that they provide logical connections between sensory experiences, he resembles a positivist; insofar as he treats the viewpoint of logical parsimony as an effective tool, indispensable to his research, he even resembles a Platonist or Pythagorean.45 (Einstein) 

			Revolutionaries can ill afford to adopt the attitudes towards philosophy held by scientists in capitalist society. For much the same reason, revolutionaries can ill afford to adopt the attitudes towards science held by philosophers in capitalist society, which is the underlying reason that the discussion of science given here must not follow the canons of the philosophy of science found in academia. The ability to build a communist future has everything to do with this.

			3.3.2    Causal Frameworks

			Materialist dialectics is a conceptual framework for grasping how things work—cause and effect—in the real world. It resembles the physical sciences more than it does philosophy, as that field is usually understood. Here we examine what constitutes a causal framework and how materialist dialectics is such a framework, one that is opposed to a linear view of cause and effect. We focus on physics in considering this question because among all the physical sciences, it has a richness of nested causal frameworks that offer lessons on this subject. Physics and materialist dialectics share a deep affinity in that for both, the causal framework is so close to the surface of thought. In contrast, however, materialist dialectics has the greatest possible universality: “Dialectics is nothing more than the science of the most general laws of motion and development of Nature, human society and thought.”46 (Engels)

			What constitutes a framework for the analysis of cause and effect in nature is best explained by way of an example. A classic case in the physical sciences is Newton’s 2nd law of motion: the net external force on an object is equal to the rate of change of its momentum. This is the basic form of dynamics in Newtonian mechanics. This law is often presented as though we know forces independently of changes of momenta47 and the changes of momenta of an object are conceptualized as being caused by forces. If the law gives a valid summation of data on the momentum of the object at any time, then it is said to be valid.

			It is often said that a force is a push or a pull but this is a colloquial way of defining force, useful for the novice. In scientific studies, however, this is not actually the way that forces are defined. We say that planets orbit the sun because of the gravitational force exerted by the sun. How is the gravitational force defined, detected and measured? Essentially, in the final analysis, by the rate of change of the momentum. In other words, there is a bit of circularity going on here, though not complete circularity. There is genuine, non-tautological content because it is not trivial to fit the available data using the framework of Newtonian mechanics. Newton’s law of universal gravitation—the force between two objects is proportional to their masses and inversely proportional to the square of the distance between them—though originally inspired by Kepler’s empirical laws of planetary motion, goes beyond them, explaining the motion of the planets on a level of detail far surpassing the limits of validity of Kepler’s laws. Inserted into Newton’s 2nd law of motion, Newton’s formula for the gravitational force is applicable to a wide range of gravitational phenomena that neither Newton or Kepler could foresee.

			Newton’s 2nd law is an essential part of a framework by which causation is understood in classical physics. The framework says that understanding a process means causality is to be cast in terms of (external) forces. When forces can be conceived so as to explain the data using Newton’s laws of motion, then the phenomenon is said to be understood.48 In the atomic regime, the impossibility of accounting for the data using that framework drove physicists to the invention of a new framework, quantum mechanics.

			Similarly, special relativity prescribes a different framework by which causation is understood.49 Already, within classical physics informed by special relativity, the concept of force in the Newtonian scheme becomes inadequate. With a few exceptions, causation in special relativity demands the concept of fields,50 and the dynamics of fields is far more complicated than can be embraced by the concept of force.51 In the framework of general relativity, the concept of force must finally be given up completely; causation is conceptualized in terms of the curvature of space-time, which is a field concept.

			When quantum theory is brought into the picture, not only is causation conceptualized differently (in terms that are much closer to energetic concepts) but the objects expressing the effects are also conceptualized in a totally different way than in Newtonian physics. The quantum objects are the states of a system of particles which are dramatically different kinds of states than those of Newtonian particles, resembling instead the states of Newtonian continuous media. In Newtonian physics, causation is deterministic with regard to the state of the system. In quantum theory, causation is deterministic with regard to the probability52 of the state of a system.

			
				
					Materialist Dialectics and Modern Physics—Initial Forays

					There have been some small successes in the effort to explore how materialist dialectics embraces quantum phenomena.

					The work of the Japanese physicist Shoichi Sakata on SU3 symmetry, which opened the door to the discovery of quarks, was rooted in his explicit attempt to uphold dialectical materialism.68

					Beginning in 1952, the American physicist, David Bohm, inspired by Engels’ Dialectics of Nature, published two papers that seriously challenged orthodox quantum theory.69 Despite Bohm’s modest claim of providing a new “interpretation” of orthodox quantum theory, he had in fact created a rival theory that, in contrast to the orthodox theory, was materialist and causal, and it made identical predictions in every case where the orthodox theory was successful. While his work was largely ignored, denigrated, and slandered, it has nonetheless gained a small band of advocates who have helped to expand and solidify Bohm’s initial proposal.70

					One of the most earth-shaking discoveries of 20th century physics, Bell’s theorem,71 was inspired by Bohm’s recasting of quantum theory in materialist terms. Bell’s theorem provided a way to experimentally test a very spooky aspect of the microscopic world called nonlocality. Very briefly and simplistically, nonlocality refers to the ability of one thing to affect the behavior of another thing instantaneously despite the fact that they are extremely far apart, even if they are at opposite ends of the known universe.72

					J. S. Bell73 was a major defender of Bohm’s theory and was, at times, almost like a voice in the wilderness calling for the world of physics to pay attention to this work.77

					One of Bohm’s collaborators was the French physicist Jean-Pierre Vigier.75 Vigier was a member of the French Communist Party and fought in the Resistance against the Nazis in World War II, at times in opposition to the timidity of the Party’s Central Committee. He later dropped out of the Party over the issue of Czechoslovakia, though he considered himself a communist up to his death. He was de Broglie’s assistant and was directed by de Broglie to study with Bohm (and Yukawa). The motivation of de Broglie and Vigier was the philosophical battle, conceived explicitly in terms of materialism v. positivism, as was true of the original works of both Bohm and de Broglie.

				

			

			In all of these cases, the framework describes the nature of the causative agent and the nature of the conceptual elements expressing the effect. These conceptual elements are not defined independently of the particular class of phenomena studied.

			The framework of materialist dialectics is needed to fully understand causation in any process, to grasp matter in its motion. In the applications of Newton’s laws of motion or the dynamics of field physics, whether they are relativistic or nonrelativistic, the role of contradictions in driving processes is present in the mechanical motion of the physical quantities that these laws apply to. In dialectics, the law of contradiction is the conceptualization of causation. Each process must be studied to discover the contradictions significant to it and among these, which is the fundamental one. As Mao points out in his discussion of the particularity of contradiction, dialectics cannot replace any particular area of science:

			The sciences are differentiated precisely on the basis of the particular contradiction inherent in their respective objects of study. Thus the contradiction peculiar to a certain field of phenomena constitutes the object of study for a specific branch of science. (Mao, MSW1, p. 320)

			Each area has precisely the study of the contradictions significant to the processes within that field. However, because materialist dialectics is “the science of the most general laws of motion” (Engels), it must embrace all fields of science, whether of thought, nature, or society. Many generations of Marxists have boasted that Marxism has this universality. However, it must be added that the task of actually demonstrating in detail that this is true has hardly begun and remains a challenge that must be taken on in the future. To borrow an expression from Marx, “Hic Rhodus, hic salta!”53

			3.4    Scientific Models, Random Fluctuations and Scientific Error

			3.4.1    The Strategy of Successive Approximations

			The dialectical method of Marx follows the general procedure commonly used in the physical sciences. Reality, in its motion, is inherently complex. To unravel the tangled skein contained in any particular phenomenon, we proceed through a series of approximate models, each incorporating what is true from the previous model, beginning with a simple model, say the simplest one describable by a single contradiction, typically, the fundamental contradiction, and progress through increasingly more complex models containing many contradictions that generate subprocesses interacting in complex ways. When we begin with a model that gives a first approximation, we may not see immediately how it fits reality, except possibly in the simplest cases that might well be highly idealized and not very practical.

			In political economy, certain basic features of capitalism are revealed in a barter economy, even though this model is far too simplistic and far removed from present-day reality to be taken as definitive. Our initial lack of knowledge is first negated by this simple model. We then negate this simple model with a more refined one, say a model where money is involved, to obtain a synthesis that incorporates certain aspects of the original model, but with these aspects transformed by the synthesis. This is a negation of the negation in the process of knowing the world.

			In the complex analysis, we try to understand each process governed by a single contradiction, studying it in isolation if possible, before we negate this analysis by incorporating other processes and contradictions to achieve a new synthesis. The presence of more than one contradiction in a model often introduces randomness in the process governed by any one of the contradictions. The randomness or fluctuations must be separated out in any investigation in order to discern what is essential. The replacement of one approximate model by a more highly refined one is another negation of the negation, a procedure giving a deeper analysis.

			For example, the development of capitalism is analyzed in Capital in terms of its emergence from the simple exchange of commodities. Price fluctuations are initially ignored in Volume I of Capital, though Marx was well aware of their existence and had a great deal of detailed knowledge about the historical development of capitalism and its chaotic nature. He ignored all of this in a first approximation in order to discern the main trend. Unless such a separation is done, the development of any process, the nature of spiral development and the nature of synthesis will be clouded from view; the essence will be hidden by the surface, mystified. After much development and discussion carried on through the first two volumes of Capital and the initial chapters of Volume III, we finally come to Chapter 6, “The Effect of Price Fluctuations,” where correction of the initial assumption begun in Volume I is finally considered. This is quite satisfactory from the standpoint of a systematic procedure of successive approximations that approach what is true asymptotically—nearing it but never being exact.

			3.4.2    Random Fluctuations and Alternate Pathways

			In any physical scientific study, elements of nature are molded, shaped, or simply selected, and allowed to interact so as to approximate a set of ideals thought to be the essential elements of a process. In the simplest experiments, mechanical experiments in physics, such as the study of the acceleration of objects in the gravitational field of the Earth near its surface—dropping a thing and measuring its position and speed at various times while it falls—relatively dense objects that are unaffected by air resistance over short distances are used in the experiment. The degree of precision attainable in the experiment is determined by the relative strength of the air resistance compared to the force of gravity over the distance involved. A flat sheet of paper is certainly less useful than paper crumpled into a ball; a steel ball is even better. For small objects such as a feather, it is possible to do the experiment in a relative vacuum created in a tube where the air is evacuated. The point is to create an approximation to the ideal situation of the gravitational attraction between the object and the Earth being the sole agency causing the process.

			But ideals, universals, do not exist in and of themselves; a thing or process governed by a single contradiction does not exist. The best that can be done is to find various ways to mute the influence of all other contradictions besides the one of interest. Newton’s law of universal gravitation says that everything in the universe acts gravitationally with every other thing. The net effect of much of this might be miniscule but it is nonetheless present. Hence our precision cannot be exact.

			There are other flies in the ointment. The mechanism that releases the falling object cannot do so instantaneously; the mechanism for measuring its time of flight over a given distance does not detect exactly when the object has landed. The distance the object falls through is not defined with infinite precision. The many contradictions in existence, besides the one of immediate interest, inevitably assert themselves and introduce experimental error, not in the sense of blunder or mistake, but in the scientific sense—the presence of unavoidable randomness. That is the essential reason why repeated runs of any experiment are necessary. In fact, it would be shocking if in each run, the ball followed exactly the same path. We must then take into account those factors that muddy the waters and cause deviations from what is essential. This is always the case, for no matter how large a portion of reality is selected for study and how many contradictions are taken into account, there are always more contradictions outside of this context governing processes that interact with and exert their influence on the chosen context—experimental error is a permanent fact in science. In experiments that, of necessity, take a long time, the errors can build up so that final results approach the idealized case of pure chaos. This does not deny the existence of laws and necessities of nature, but it denies the existence of absolutely predetermined behavior and fixed pathways of development.54

			In the physical sciences, this kind of situation occurs very frequently as soon as one leaves the confines of the simplest phenomena and models. In the fields of paleontology, geology, evolution of species, evolution of astronomical objects, and so on, the complexities of the viable models approach the order of complexities found in political economy. The impact of an infinity of contradictions on a process converts the functioning of all laws into tendencies, contingent on the mutual interaction of the significant subprocesses. A similar thing is also true in social experiments, except that we are far more restricted in our ability to actually shape things to conform to the idealization of a process that we wish to study. We have little or no control over the setup of the experiment and are forced to make do with the best available situations that resemble the ideal case more, rather than less (e.g., Marx’s choice of England for illustrations of capitalism). The inevitability of communism must not be interpreted narrowly in terms of a lock-step, straight-line development from capitalism to communism.

			Physical scientists can never draw valid conclusions based on raw, unprocessed data. Fluctuations due to secondary processes must always be smoothed over. This is also of great importance in the study of social laws, whose objects of study involve at least as much complexity as those governed by natural laws, if not a great deal more. However, the presence of these complexities, accidental features, fluctuations, randomness which are apparent, for instance in river rapids, does not justify becoming so entranced by the surface that we ignore the necessity, the directionality and the causality in the underlying currents. Likewise, the present triumph of imperialism—of the U.S. empire at the start of the 21st century—is a fluctuation away from the direction that the contradictions inherent in capitalism are driving human society. This temporary imperialist triumph is a prelude to a century that will very likely be even more explosive than the previous one. Certainly, by the late spring of 2016, the developing meltdown in the global economy has begun to show definite signs of the massive explosions that can be expected in the coming years.55

			3.5    Chaos Theory and the Concept of Tendential Laws

			Chaos theory suggests a model of lawful behavior overlaid by randomness. Take as an example a mixing bowl with a marble rolling around in it. If the marble is set moving slowly enough to not escape the bowl, the friction of the bowl will eventually allow gravity to dominate and cause the marble to come to rest at the bottom of the bowl. This is the form of necessity in this situation. This fact is independent of the details of the marble’s initial position or velocity. The state of rest at the bottom of the bowl is an attractor for the system and is the resolution of the contradictions driving the process of the marble rolling in the bowl under the influence of gravity and friction.

			Imagine that there is another force acting on the marble besides gravity that does not destroy the bowl and does not overwhelm gravity but tugs on it in a way that is not correlated and fixed by gravity and the bowl—for example, the experimenter might, from time to time, gently tap the marble, possibly sending it upwards temporarily. The two processes, governed by gravity + bowl and the other force, are assumed to work according to classical mechanics, so they are deterministic, taken in isolation. However, the marble’s trajectory can now become erratic, nondeterministic, and yet, it moves inexorably towards the attractor.

			This captures roughly another aspect of why laws are tendential, the second part of Engels’s remark about tendential laws cited in Section 3.2.5, viz., the impact of the action of a law “clash[ing] with the simultaneous action of other laws” in a complex of processes. Studies in chaos theory are mechanical and do not exhibit the occurrence of countertendencies, a point of major importance in political economy, so these studies can only provide a coarse, very incomplete guide to nonmechanical situations. Given the attractor for the fundamental contradiction governing a process—the fundamental attractor—the other contradictions affect the details of the path by which the system (not the fundamental contradiction) approaches the fundamental attractor. They bring chance into the picture. The central features of such a system or model are:

			
					The fundamental contradiction gives rise to the fundamental attractor.

					The system reaches that attractor providing the fundamental contradiction is not overwhelmed and displaced by another contradiction.

					There are many alternate pathways from any initial state to that attractor.

					The development can occur with many possible rates of approach to that attractor.

			

			Furthermore, what might be called an attractor in materialist dialectics should perhaps be given a more complicated name, since the attractor is the state where a contradiction is resolved; it vanishes and another contradiction steps in. That state is not a state of eternal repose but the initial state of a new round of development of the system towards a new attractor. At the risk of misunderstanding, I will continue to refer to it simply as an attractor. Chaos theory is only in its infancy and is completely mechanical. It cannot be imported whole and incorporated into materialist dialectics without modification, but it is suggestive. It has the important feature of revealing how a process can be governed by fundamentally deterministic laws, yet exhibit randomness.

			In Chapter XXXII of Volume I of Capital, Marx describes how the development of the society is driven by the interaction of the processes governed by two contradictions: (1) between the forces and relations of production and (2) between the economic base and the political, legal, institutional, social, cultural, and ideological superstructure. The interaction of these processes introduces erratic, complex behavior in the processes governed by each, with alternative pathways of development that depend on outcomes having a degree of randomness. Each process has a definite way of unfolding, in and of itself. This is its lawful, ordered nature and is a form of necessity. But other processes introduce an accidental, random, or chaotic aspect to the unfolding of the process for which the first contradiction is fundamental. It is for this reason that Marx made the following comment:

			World history would indeed be very easy to make if the struggle were taken up only on condition of infallibly favorable chances. It would on the other hand be of a very mystical nature, if “accident” played no part. These accidents naturally form part of the general course of development and are compensated by other accidents. But acceleration and delay are very much dependent upon such “accidents,” including the “accident” of the character of the people who first head the movement.56 (Marx)

			Marx’s initial task was to construct an approximation capturing the main trend: that is, to discern the motion of the most essential laws governing the process. Only then are corrections due to other contradictions examined. The corrections affect the form, pace, and particularity of its development but not its essential content. Just as the marble is inexorably driven to the bottom of the bowl by gravity, so too is society inexorably driven towards communism by the fundamental contradiction of capitalism (providing the fundamental contradiction remains in place). This is true even if, at a given moment, society is not seemingly moving in that direction. That a ball thrown up is not initially falling towards the Earth does not negate the fact that its acceleration is downwards and that this will eventually be the obvious dominant fact about its motion. The attractor in Marx’s example is communism, which is not a final state of rest and eternal harmony, devoid of contradictions. A new attractor emerges towards which communism will develop—there will be a new fundamental contradiction in each stage of communist society that has its own negation of the negation.

			3.6    The Relation of Universal and Individual

			In any scientific endeavor, we are confronted with the need to abstract. To count ten fingers, we must ignore all differences between them. If we do not ignore the differences, then we can only count up to one. Quantity really only begins after such an abstraction is made. This truth also lies at the very core of what constitutes an experiment.

			Ideals, universals, are the stock in trade of any science, not just in the theoretical side of the science but also in its experimental side. As has been noted in Section 3.2, universals reside in the very nature of experiment in general. The elements of nature which are selected to approximate a set of ideals in an experiment are particular things that contain the universals they are meant to approximate. This is especially pronounced in the social sciences, as Marx notes: “In the analysis of economic forms . . . neither microscopes nor chemical reagents are of use. The force of abstraction must replace both.”57 It is important then to be clear on the relation of the philosophical categories of universal and individual.

			3.6.1    Universality, Objectivity, and Necessity in a 
Materialist Framework

			Mao, Lenin, and Marx bring out different aspects of the relation between the universal and the individual or the particular. In On Contradiction, Mao says

			Because the range of things is vast and there is no limit to their development, what is universal in one context becomes particular in another. Conversely, what is particular in one context becomes universal in another. The contradiction in the capitalist system between the social character of production and the private ownership of the means of production is common to all countries where capitalism exists and develops; as far as capitalism is concerned, this constitutes the universality of contradiction. But this contradiction of capitalism belongs only to a certain historical stage in the general development of class society; as far as the contradiction between the productive forces and the relations of production in class society as a whole is concerned, it constitutes the particularity of contradiction. However, in the course of dissecting the particularity of all these contradictions in capitalist society, Marx gave a still more profound, more adequate and more complete elucidation of the universality of the contradiction between the productive forces and the relations of production in class society in general. (Mao, MSW1, p. 329)

			This passage was not present in the 1937 pre-Liberation version of On Contradiction but was added by Mao in the 1965 revision, just as the Cultural Revolution was underway.58 His example of the universality of contradictions is “the social character of production and the private ownership of the means of production” that is common to all capitalist countries. His example of the particularity of contradictions is “this contradiction of capitalism belongs only to a certain historical stage in the general development of class society.” Thus it is evident from his remarks that universals are not eternal but arise historically through concrete processes—the universal capitalism and all its associated universals are forged historically. In this interpretation of Mao’s view, his example is consistent with Marx’s examples in the Grundrisse, only it is not spelled out as clearly as in Marx’s discussion (see the text box: “Marx on the Historic Character of Universals”).

			Yet, there is an ambiguity in Mao’s example: Is the universality of something a matter of subjectivity or objectivity? This shows up in the first sentence: “What is universal in one context becomes particular in another.” The “context” seems to depend on a subjective choice. Furthermore, how the vastness of “the range of things” and the lack of a “limit to their development,” are the cause of the universal “becom[ing]” the particular is puzzling, poetically pleasing though this phrase might be. The word “becomes” is unfortunate—generally speaking, “what is universal in one context” is “particular in another.” “Conversely, what is particular in one context” is “universal in another.” The only “becoming” is in the mind as the context of thought is changed, as in his example, from a comparison of different societies to a comparison of various historical stages for any one of these societies.

			
				
					Marx on the Historic Character of Universals

					It is easy to fall into the pit of projecting back into an earlier historical period, universals that only emerge later. Marx makes this point about universals repeatedly in the Grundrisse: “Hunger is hunger, but the hunger gratified by cooked meat eaten with a knife and fork is a different hunger from that which bolts down raw meat with the aid of hand, nail and tooth.”76 “Money is therefore not only an object, but is the object of greed . . . Greed as such, as a particular form of the drive, i.e., as distinct from the craving for a particular kind of wealth, e.g., for clothes, weapons, jewels, women, wine, etc., is possible only when general wealth, wealth as such, has become individualized in a particular thing; i.e., as soon as money is posited in its third quality. Money is therefore not only the object but also the fountainhead of greed. The mania for possessions is possible without money; but greed itself is the product of a definite social development, not natural, as opposed to historical . . . Hedonism in its general form and miserliness are the two particular forms of monetary greed. Hedonism in the abstract presupposes an object which possesses all pleasures in potentiality. Abstract hedonism realizes that function of money in which it is the material representative of wealth; miserliness, in so far as it is only the general form of wealth as against its particular substance, the commodities. In order to maintain it as such, it must sacrifice all relationship to the objects of particular needs, must abstain, in order to satisfy the greed for money as such.”77

				

			

			Contrast Mao’s remark with Lenin’s:

			To begin with what is the simplest, most ordinary, common, etc., with any proposition: the leaves of a tree are green; John is a man; Fido is a dog, etc. Here already we have dialectics (as Hegel’s genius recognized): the individual is the universal. . . . Consequently, the opposites (the individual is opposed to the universal) are identical: the individual exists only in the connection that leads to the universal. The universal exists only in the individual and through the individual. Every individual is (in one way or another) a universal. Every universal is (a fragment, or an aspect, or the essence of) an individual. Every universal only approximately embraces all the individual objects. Every individual enters incompletely into the universal, etc., etc. Every individual is connected by thousands of transitions with other kinds of individuals (things, phenomena, processes), etc. Here already we have the elements, the germs, the concepts of necessity, of objective connection in nature, etc. Here already we have the contingent and the necessary, the phenomenon and the essence; for when we say: John is a man, Fido is a dog, this is a leaf of a tree, etc., we disregard a number of attributes as contingent; we separate the essence from the appearance, and counterpose one to the other. (emphasis in original)59 (Lenin)

			First of all, the words “becoming” and “context” in Mao’s discussion are absent in Lenin’s—“the leaves of a tree are green; John is a man; Fido is a dog . . . the individual is the universal . . . Consequently, the opposites . . . are identical” (emphasis added). Secondly, Lenin discerns “the elements, the germs, the concepts of necessity, of objective connection in nature . . . the contingent and the necessary” in the relation of the universal and the individual. But this is rudimentary, merely “the germs.”

			Marx brings out yet another side of the relation between universal and particular, which plays an extremely central role at the very beginnings of his analysis of capitalist political economy through the discussion of value and labor.60 The fact that objects of use are exchangeable as commodities points to something universal in them—value. From the point of view of one commodity in an exchange, the other commodity, a particular, is the universal, value. Secondly, commodities that are exchanged against each other are produced by human labor, necessarily diverse in its form. One form of human labor, a particular form of labor, stands in relation to another form as the universal, abstract human labor:

			The labour which is uniformly materialised in them must be uniform, homogeneous, simple labour; it matters as little whether this is embodied in gold, iron, wheat or silk, as it matters to oxygen whether it is found in rusty iron, in the atmosphere, in the juices of grapes or in human blood. But digging gold, mining iron, cultivating wheat and weaving silk are qualitatively different kinds of labour. In fact, what appears objectively as diversity of use-values, appears, when looked at dynamically, as diversity of the activities which produce those use-values. Since the particular material of which the use-values consist is irrelevant to the labour that creates exchange-value, the particular form of this labour is equally irrelevant. Different use-values are, moreover, products of the activity of different individuals, and therefore the result of individually different kinds of labour. But as exchange-values they represent the same homogeneous labour, i.e., labour in which the individual characteristics of the workers are obliterated. Labour which creates exchange-value is thus abstract general labour.

			If one ounce of gold, one ton of iron, one quarter of wheat and twenty yards of silk are exchange values of equal magnitude or equivalents, then one ounce of gold, half a ton of iron, three bushels of wheat and five yards of silk are exchange-values which have very different magnitudes, and this quantitative difference is the only difference of which as exchange-values they are all capable. As exchange-values of different magnitudes, they represent larger or smaller portions, larger or smaller amounts of simple homogeneous abstract general labour, which is the substance of exchange-value.61 (Marx, emphasis in the original)

			This discussion then goes into the use of labor-time as the measure of value, with the conclusion,

			Regarded as exchange-values, all commodities are merely definite quantities of congealed labour-time. . . . 

			To measure the exchange-value of commodities by the labour-time they contain, the different kinds of labour have to be reduced to uniform, homogeneous, simple labour, in short to labour of uniform quality, whose only difference, therefore, is quantity.

			This reduction appears to be an abstraction, but it is an abstraction which is made every day in the social process of production. (Marx, emphasis in the original)

			The abstractions or universals, labor-time, value, and abstract human labor, are mental reflections of objective processes in the world. They become universals through concrete processes occurring in time, not merely because of a change of context in the mind of the beholder. Commodity production and exchange produce the transition of particular, individual, concrete labor into universal, social, abstract labor. This is an example of the “necessity . . . the objective connection” in Lenin’s discussion of the relation of the universal and the individual. Let us explore this further.

			3.6.2    Data Analysis: The Necessity of Smoothing Over Fluctuations

			What is meant by the word objective is clarified by an example: we can find the average incomes of various social groups for a certain year by looking up the statistics. These averages can be said to be objective in that they have objective reality as their reference point. However, the averaging process is purely mental and can be called subjective averaging, since no knowledge about the objective processes that produce the distribution of incomes with the given average is needed. Objective averaging occurs through processes that concretely establish the income distribution in reality. The objective average for any one group is established not by all measured values becoming equal to the average but by the oscillation or fluctuation of the measured values about that average (though some of the measured values may, in fact, happen to coincide with the average).

			This point is brought out by Marx in the Grundrisse, in his preparatory notes for the discussion of value in Capital:

			The value of commodities as determined by labour time is only their average value. This average appears as an external abstraction if it is calculated out as an average figure of an epoch, e.g., 1 lb. of coffee = 1 s. if the average price of coffee is taken over, let us say, 25 years; but it is very real if it is at the same time recognised as the driving force and the moving principle of the oscillations which commodity prices run through during a given epoch. This reality is not merely of theoretical importance: it forms the basis of mercantile speculation, whose calculus of probabilities depends both on the median price averages which figure as the centre of oscillation, and on the average peaks and average troughs of oscillation above or below this centre. The market value is always different, is always below or above this average value of a commodity. Market value equates itself with real value by means of its constant oscillations, never by means of an equation with real value as if the latter were a third party, but by means of constant non-equation of itself.62 (emphasis in the original)

			The average value of a commodity acts as “the driving force and the moving principle of the oscillations which commodity prices run through during a given epoch.” If “during a given epoch,” a commodity is unable to command its value on average, it will drop out of the economy. Thus if it is active in the economy in the given time period, its average value forces its prices to oscillate so as to produce this average (approximately).

			Marx’s remark is very far-reaching. Consider the measurement of a certain quantity in a careful, quantitative scientific experiment. The quantity is measured repeatedly and the average of the measurements—a value in which the fluctuations have been smoothed out—is always reported. “This average appears as an external abstraction if it is calculated out as an average figure” of the repeated measurements. The average value expresses the functioning of the scientific laws underlying that experiment. The fluctuations around the average are due to the impact of processes outside of the context that defines the experiment, which cannot be totally avoided, no matter how carefully the experiment is designed. Such processes are always present and can be muted, perhaps, but can never be fully eliminated. Thus the laws governing the processes of interest in the experiment must always operate under conditions that are not totally under control of the experimenter. Yet these laws function so as to drive the measured values towards the average. The average value “is very real if it is at the same time recognised as the driving force and the moving principle of the oscillations which”62 occur in the repeated measurements. Both the average and estimates of its reliability or error, as determined by the fluctuations, is typically reported in the most scientifically satisfactory studies. The repeatedly measured values of a quantity stand in relation to the average value in the same way as market values stand in relation to real value in Marx’s discussion, where he says, “Market value equates itself with real value by means of its constant oscillations, never by means of an equation with real value as if the latter were a third party, but by means of constant non-equation of itself.”

			The abstraction, abstract human labor, is not a free creation of the mind but a reflection of real processes. Commodity production and exchange realize—make real—abstract human labor. In fact, this happens historically. Prior to the existence of widespread commodity production and exchange, the universal abstract human labor did not exist. This is not Hegelianism—the idea becoming concrete in the world—but its opposite, Marxist materialism—the actions of society bring this universal into objective existence and, consequently, as an idea in our minds; the abstraction of something in the mind mirrors its objective existence in the world. The relation between universal and individual is thoroughly materialist, objective, and very rich in classical materialist dialectics.

			3.6.3    Universality and Individuality: A Remark 
About Empiricism

			It is one thing to discuss the development of a universal and another to discuss the development of any individual instance of that universal. Consider for example, the question of whether or not medicine can be a science. Homeopathy emphasizes the individual over the universal, in contrast to allopathy, the form of medicine more familiar to most people in the U.S. and sanctioned by the American Medical Association:

			While conventional (Rationalist [i.e., allopathic]) medical science can, of course, obtain knowledge of physiological, biochemical, and other internal processes in general, the information cannot be applied with precision and reliability to any patient in particular. The individual patient will always differ from the norm, and the physician’s task is to treat this particular patient, not patients in general.63 (Coulter, emphasis in the original)

			This viewpoint has its extreme adherents within homeopathy, which in the passage below, is identified with Empiricism:

			This is a polar contrast with Empiricism, which does not recognize categories of “disease” at all. Its stress on “peculiar” features dissolves any “disease” into all the individuals suffering from it. While accepting the names, “malaria,” “syphilis,” “small-pox,” and others on traditional grounds, Empiricism still regards the differences among those stricken by one or the other of these diseases as more significant for treatment than the similarities conferred by the names, “malaria,” “syphilis,” “smallpox,” and the like. The number of “diseases” in the world is coextensive with the number of patients.64 (Coulter)

			While we are indeed individuals and homeopathy has a very valid point, there is a level of abstraction where, to a good approximation in many situations, we are identical. In the passage above, “Empiricism” justifies “accepting the names, ‘malaria,’ ‘syphilis,’ ‘smallpox,’ and others on traditional grounds,” but it must slide by this sticky point because it either does not accept the existence or, at the very least, the importance of the universal on which our identity is based. For example, similar organs, when functioning properly, behave more or less alike. This is what makes possible general treatments of particular ailments that a group of individuals might suffer. A science of medicine as conceived by the allopaths is possible, but it cannot be demanded of this science that it predicts the trajectory of each individual life. Limited portions of the trajectory for an individual might be somewhat predictable, as for example, undergoing a procedure of some sort or another that leads to a mitigation of a particular condition, say, atherosclerosis. Through the accidents and particularities inherent in each individual, a predetermined course of action can be taken in order to move an individual along a certain trajectory towards good health. There are aspects of the trajectory for each individual that are universal to all individuals. Yet, ultimately, we are truly individual as the homeopaths claim. The general treatment produces somewhat different effects in different individuals. Good medicine melds a thorough grasp of the universals with the particularities of each individual.

			In America in Decline, Lotta and Shannon make the following note on methodology:

			Marxism posits a dynamic of history based on the real material and social forces operating in human society. To contend that there are objective factors which account for movement and change is not, however, tantamount to positing a predictable progression of events: the specific pathway leading to—and the resulting configuration of—the present-day world was certainly not the only one possible. Wars won could have been lost, revolutions defeated could have triumphed, and vice versa. Nor is the Marxist dynamic of history predicated on smooth or unilinear progress. The disintegration of old production relations and the emergence of new ones is a continuing process of forward leaps and retrogression, a process suffused with complicated class struggles. Things develop, whether in nature or society, through the struggle of opposites and through spiral-like motion marked by profound discontinuities. Capitalism, then, must be understood as a mode of production which is subject to and develops according to laws specific to that mode of production. Yet it does not hew to a predetermined course of development. It must be studied in its historical concreteness and contingency, and the choices made and made good by the battalions of human actors are important elements of that concreteness and contingency.65 (Lotta)

			The basic idea expressed here is correct: “[T]he specific pathway leading to—and the resulting configuration of—the present-day world was certainly not the only one possible. Wars won could have been lost, revolutions defeated could have triumphed, and vice versa.” It is true that “Capitalism . . . must be understood as a mode of production which is subject to and develops according to laws specific to that mode of production.” However, what follows this sentence must be applied carefully, for it is incorrect if it is applied to the universal: “Yet it does not hew to a predetermined course of development. It must be studied in its historical concreteness and contingency, and the choices made and made good by the battalions of human actors are important elements of that concreteness and contingency.” This latter statement applies not to the universal, capitalism, but instead, to the individual capitalist formations. The correctness of this remark for the latter case must not be taken to assure its correctness in the former case. It is one thing to discuss the development of capitalism as a universal and another to discuss the development of any individual instance of capitalism. This is a necessary point of clarification to the remark made in America in Decline, as a safeguard against falling into empiricism, for which laws do not really exist, since “the number of ‘diseases’ in the world is coextensive with the number of patients.”

			
				
					Does Individuality Exist on All Levels of Matter?

					Is individuality lost on levels below that of cells? Does the universal hydrogen atom exist, in the form of a multiplicity of examples, all of which are identical? This seems to be unthinkable within the framework of materialist dialectics. Physics has been successful in treating phenomena by ignoring individuality, or at most dealing with it very crudely, distinguishing between objects of the same species in mainly a mechanical way, or recognizing two opposite charge states, plus and minus, for example. Moreover, certain objects are treated as being unaffected by their environment, complete unto themselves, which is obviously not true for objects on the level of cells and above. Either all objects of the same species are affected by their environment and are distinguishable as individuals, regardless of the level of matter being examined or there is a need to identify at what level individuality emerges and to explain why it emerges at that level. In the standard interpretation of quantum theory, we have a scheme that treats objects on the atomic or molecular level and below as having no individuality—and it works quite well.

				

			

			In Capital, Marx pursued the universal, the laws underlying the functioning of capitalism, drawing at times on particular examples as illustrations. In other writings, such as his studies of mid-nineteenth century France,66 he also applied his understanding to the analysis of particular instances. Scientific laws apply to the universals and in any individual instance, modifications and departures from the laws pertaining to any given universal are to be expected. This occurs simply because “[e]very individual enters incompletely into the universal. . . . Every individual is connected by thousands of transitions with other kinds of individuals (things, phenomena, processes), etc.” (Lenin).67

			A thoroughly scientific view pays attention to the deterministic aspects of phenomena without neglecting their accidental, individual aspects. Muddling the universal and the individual can be very dangerous for it contains the seeds of a pragmatic worldview that ends up denying, explicitly or implicitly, the existence of laws underlying reality.
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			Negation, Sublation, and 
Negation of the Negation

			In this chapter, the Hegelian concepts of negation, sublation, and the negation of the negation are shown to be central in the philosophical foundation of the labor theory of value, the Marxist theory of knowledge, the Marxist understanding of the nature of communist society, and hence, in broad outline, what must take place politically to achieve the goal of communism. These concepts are totally integrated with the concepts of necessity, self-movement, and the transformation of opposites into each other.

			Hegel repeatedly affirms the centrality of negation in dialectics. For example,

			It is the negative, that which constitutes the quality alike of dialectical reason and of understanding; it negates what is simple, thus positing the specific difference of the understanding; it equally resolves it and is thus dialectical.1 (Hegel)

			and

			[T]he negativity just considered constitutes the turning point of the movement of the Notion. It is the simple point of the negative relation to self, the innermost source of all activity of all animate and spiritual self-movement, the dialectical soul that everything true possesses and through which alone it is true . . .2 (Hegel, emphasis added)

			Lenin comments approvingly that this last passage describes “the kernel of dialectics.”3 Mao upholds4 the method of Capital:

			As Lenin pointed out, Marx in his Capital gave a model analysis of this movement of opposites which runs through the process of development of things from beginning to end. This is the method that must be employed in studying the development of all things. Lenin, too, employed this method correctly and adhered to it in all his writings.

			“In his Capital Marx first analyses the simplest, most ordinary and fundamental, most common and everyday relation of bourgeois (commodity) society, a relation encountered billions of time, viz. the exchange of commodities. In this very simple phenomenon, (in this ‘cell’ of bourgeois society) analysis reveals all the contradictions (or the germs of all the contradictions) of modern society. The subsequent exposition shows us the development (both growth and movement) of these contradictions and of this society in the Σ [summation] of its individual parts, from its beginning to its end.

			Such must also be the method of exposition (or study) of dialectics in general.”5 (Lenin)

			Chinese Communists must learn this method; only then will they be able correctly to analyse the history and the present state of the Chinese revolution and infer the future. (Mao, MSW1, p. 313)

			Capital often exemplifies Hegelian concepts of sublation, negation, and negation of the negation, as for example, in the description of the labor process in Capital (see Section 4.3). These concepts express the functioning of deterministic laws operating in the labor process or any other physical process.6

			4.1    The Negation of the Negation in Relation to Progress and Regress

			A possible misconception about the negation of the negation should be cleared up before proceeding further. The paramount model used here is Chapter XXXII in Volume I of Capital, with two additional features: (1) explicit treatment of the relation of the condition and basis of change (external/internal causes of change) and (2) application to destructive processes. These features were left out of Capital. The first was omitted because Marx was studying the development of capitalism, assuming that conditions exist for the fundamental contradiction—socialized production/private appropriation—to proceed to its resolution; that is, the basis of change was taken as given. Hence, no special discussion of the relation of the condition and the basis of change seemed necessary. Furthermore, it was commonly understood among students of Hegel that dialectics was about processes, so it was a foregone conclusion that different conditions, which evoked different processes, therefore involved different contradictions. The second was omitted, probably because what needed explaining at the time was the question of the historical progress that was presented by the explosive transformations that convulsed Europe since the Renaissance. Also, the rise of capitalism is at the same time the demise of feudalism, so a destructive process is implicit in that discussion.7

			It has been common in Marxist literature to speak of the spiral in the working out of a contradiction as the return of certain features of the thesis on a higher level. The adjective higher is appropriate, though the adjectives another or further might be preferable for some people—they are less charged and do not encourage readers to import their own sense of higher. The colloquial sense of higher comes from the fact that in the development of dialectics during the 19th century, the focus was the question of the development of society—progress. The negation of the negation was examined in detail only in processes where progress was to be explained. It applies not only to such processes but all processes, and for regressive processes, the adjective higher, while quite suitable if used in the scientific sense, is misleading when taken colloquially.

			The first essential point is that the resolution of a contradiction has an inherent directionality. At the beginning of a process, a system is in a certain state. The specific process will be governed by a fundamental contradiction, and there is an attractor for the system defined by that contradiction. So long as conditions exist that allow that particular fundamental contradiction to be operative, the system moves inexorably from its initial state towards its attractor. The initial state and the attractor for the system define the direction of motion, in the sense of the system proceeding through a set of states in accordance with a set of tendential laws.8

			The inherent directionality contained in a contradiction is not necessarily obvious, especially when the conservative side of a contradiction is dominant or, in Mao’s terminology, principal. Bearing in mind the limitations of mechanical models, recall the discussion of a ball thrown straight up from the Earth. Both the position and velocity of the ball describe the state of motion of the ball at any given moment, while the acceleration due to gravity describes the inherent directionality of the contradiction governing the motion of the ball throughout the course of its motion. When the ball is moving upward—that is, when the conservative side of the contradiction is dominant—the inherent directionality of the contradiction is nonetheless determined by the fact that the negative, destructive side drives the ball downward. The inherent directionality might be difficult to infer simply from the current state of the system at any moment of its development. Capitalism might be in its ascendancy at a particular moment of history, but this does not mean that it won’t ultimately crash to the ground.9

			If a contradiction is viewed as determining the nature of a thing as opposed to the nature of a process that it is undergoing, then the idea of an inherent directionality is nonsensical. Water in the liquid state has neither an inherent tendency to boil or to freeze. However, if water is subjected to the process of either boiling or freezing, the process has an inherent direction, obviously different—opposite, in fact—in the two processes. The idea of inherent directionality makes perfect sense if a contradiction is viewed as determining the nature of a process that a thing is undergoing as opposed to the nature of the thing.

			4.2    “History Doesn’t Repeat Itself, But It Rhymes”10

			The second essential point is that the term “spiral” means there is a return of certain features of the initial state of the system along the inherent direction, but in an altered form—that is, in a form that results from a metamorphosis. So long as a contradiction exists, its negative, destructive side drives the process it governs along a certain direction, towards the resolution of the contradiction and the cessation of the process. Certain features of the existing state of the system must be negated—the contradiction, driven by its destructive side, causes the system to mutate. In this conditional sense, there is inevitability in the resolution of a contradiction. This resolution requires the return of certain features of the system prior to the onset of the contradiction; that is, the contradiction arose and will pass away; it did not always exist and will one day no longer exist, thus restoring some of the conditions and hence the features of the state of the system prior to the emergence of the contradiction. However, these features are transformed from their original state, metamorphosed, because the contradiction came into being and left imprints of its existence, like dinosaur fossils, discernible long after the contradiction itself has passed away. This is the meaning of the negation of the negation, that mysterious sounding phrase, which turns out not to be so mysterious at all.

			Today, with the reversals of socialism, the leaps in the forging of a single world politico-economic process that is popularly referred to as globalization, the impact of imperialism on the environment and developments in the theory of evolution—not only of species but of all spheres of reality, including the known universe (if we do not use a rigid interpretation of the word evolution)—we must look at retrogression and massive catastrophes as well as progress. Pandora’s box has been opened and it won’t be shut so long as imperialism exists. It is filled with weapons of mass destruction—warfare today means not just the possibility of nukes but also of drones (as in Yemen, Pakistan, and Afghanistan), biochemical weapons, environmental destruction (e.g., the use of herbicides in Vietnam and depleted uranium shells in Iraq), and the destruction of vital urban infrastructure (such as the devastation of Libya and Syria and the wrecking of the Iraqi water supply, which caused upwards of 1.5 million deaths, especially among children and the elderly). Since World War II, the imperialists have had to face the question of the devastating consequences of all-out war, “to deal with the difficulty of achieving victory in a recognizable and viable form—not just in direct military terms but in grand strategic terms as well”; that is, “having to cope with the destructiveness of [their nuclear, biochemical, ecological] war.”11 This does not make all-out war impossible, but it seems to make it a relatively difficult course to pursue.12 The scale of destruction is now a major factor or condition determining the dynamics of imperialist rivalry.

			We must incorporate into materialist dialectics the lessons that can and must be drawn. Drawing such lessons, itself, is an expression of the negation of the negation in the process of grasping reality in its complexity, more deeply and all-sidedly. This attitude requires confidence in what has already been gained; Marx, Engels, Lenin, and Mao were on the correct road on the question of materialist dialectics, and in Mao’s case, certainly in practice despite his formal rejection of the negation of the negation.

			4.3    The Relation Between Negation, Sublation, and Negation of the Negation

			In the development of a process, there is an inner connection between its stages determined by the nature of the process. The negation of each successive stage generates its successor through the inner workings of the underlying contradictions. For example, petty production is negated by capitalist production, which also means that ownership in the means of production by the individual laborer is negated by ownership of the means of production by the capitalist class. The term negation is being used here in a specific, scientific sense. The scientific meaning of a term is related to but usually differs in important respects from its colloquial meaning. When discussing the opposite aspects of a contradiction, there is a specific way that one side negates the other side that is determined by the specific process that the contradiction governs. The negation of petty production by capitalist production pertains to the process of the ascendance of capitalism over feudalism. Colloquially, negation can be taken to mean many different things. In the case of petty production, it could mean burning down the workshop of an artisan, or destroying the artisan’s tools, and so on. The colloquial negation of petty production, corresponding to the destruction of the artisan’s tools or workshop, refers to different processes than the ascendance of capitalism over feudalism, though surely, in the course of that struggle, artisans were indeed ruined in many nasty ways (subprocesses of the overall process). As Engels says, there is a characteristic way that one side of a given contradiction negates the other side:

			But some may object: the negation that has taken place in this case is not a real negation: I negate a grain of barley also when I grind it down, an insect when I crush it . . . These arguments are in fact the chief arguments put forward by the metaphysicians against dialectics, and they are eminently worthy of the narrowmindedness of this mode of thought. Negation in dialectics does not mean simply saying no, or declaring that something does not exist, or destroying it in any way one likes. Long ago Spinoza said: Omnia determinatio est negatio—every limitation is at the same time a negation. And further: the kind of negation is here determined in the first place by the general, and secondly, by the particular, nature of the process. I must not only negate, but also in turn sublate the negation. I must therefore so construct the first negation that the second remains or becomes possible. In what way? This depends on the particular nature of each individual case. . . .  Each class of things . . . has its appropriate form of being negated in such a way that it gives rise to a development, and it is just the same with each class of conceptions and ideas.13 (Engels)

			In his study of dialectics, Lenin quotes Hegel on the construction of negations:

			But the Other is essentially not the empty negative or Nothing which is commonly taken as the result of dialectics, it is the Other of the first, the negative of the immediate; it is thus determined as mediated—and altogether contains the determination of the first. The first is thus essentially contained and preserved in the Other.—To hold fast the positive in its negative, and the content of the presupposition in the result, is the most important part of rational cognition.14 (Lenin, emphasis in the original) 

			Lenin remarks, “This is very important for understanding dialectics,” and adds:

			Not empty negation, not futile negation, not skeptical negation, vacillation and doubt is characteristic and essential in dialectics—which undoubtedly contains the element of negation and indeed as its most important element—no, but negation as a moment of connection, as a moment of development, retaining the positive, i.e., without any vacillation, without any eclecticism. (Lenin, emphasis added)

			Deviation from this understanding of negation is a key step along the path into the “neighboring marsh” (Lenin), towards repudiation of materialist dialectics.

			The negation of each state of a process by its successor contains and preserves—sublates—the former state, or in Lenin’s words, “hold[s] fast the positive in its negative.” Sublation is the flip side of negation, its opposite; they are two sides of the same coin. One aspect of a contradiction is not the colloquialized opposite of the other aspect that merely cancels it out. It is not “the empty negative or Nothing which is commonly taken as the result of dialectics.” In the first negation of feudal private property, by capitalist private property, private property is preserved but in the capitalist form. “But capitalist production begets . . . its own negation,” socialized labor, which usurps the usurpers and claims ownership based “on cooperation and the possession of the land in common and of the means of production.” In this second negation, the negation of the negation, private property of the capitalist class is transformed into the property of the proletariat—social ownership—which is a return of a feature of the original form of property—primitive communalism—but on another level. This “social ownership” is the result of the metamorphosis of private appropriation through its sublation of socialized labor. In this synthesis, which can only happen given conditions that capitalism itself creates, the contradiction of private and social property is resolved. It has run its course and vanishes.

			In the 20th century, particularly in the former Soviet Union, we have seen that state ownership does not resolve the contradiction but can be a form of capitalism. During the late 1950s after the revisionist takeover in the Soviet Union following the death of Stalin, the Chinese began to refer to the Soviet Union as social imperialist, meaning that it was socialist in name but imperialist in deed. This underscores the point that socialism is not the negation of the negation relative to capitalism. The contradiction between private and social property has not been resolved under socialism. Socialist society can move either forward towards communism or backward to capitalism, which has occurred through the form of state capitalism during the last century, not just in Russia but also in China.15

			4.4    A Remark on the Labor Theory of Value

			The concepts of negation, sublation, and negation of the negation are fundamental to dialectics. They play an essential role in Capital, as in Marx’s discussion of value, in the relations of commodities with each other and with money, as well as that of commodity producers with each other. Marx’s description of the physical aspect of the labor process gives a clear picture of these Hegelian concepts:

			In the labour-process, therefore, man’s activity, with the help of the instruments of labour, effects an alteration designed from the commencement, in the material worked upon. The process disappears in the product; the latter is a use-value, Nature’s material adapted by a change of form to the wants of man. Labour has incorporated itself with its subject: the former is materialised, the latter transformed. That which in the labourer appeared as movement, now appears in the product as a fixed quantity without motion.16 (Marx)

			 “That which in the labourer appeared as movement, now appears in the product as a fixed quantity without motion” is an excellent illustration of sublation as well as of negation. The movement of the laborer negates the original form of the material, alters it. The laborer acts on the material, not in any arbitrary way, but in a characteristic way in order to transform it into a particular use-value, simultaneously infusing it with value; that is, the product sublates the movement of the laborer (“[the labor] process disappears in the product”). The negation of the negation, insofar as it concerns the “subject” of labor—the material that is transformed by labor—is the finished product. The destructive side—the action of the laborer—drives the contradiction (against the old processes that maintain the original form of the object) to its dénouement (the negation of the negation). This is necessity in materialist dialectics. Given the action of the laborer, the material is necessarily driven to become the finished product. In the labor process, the “subject” of labor, the material, copies or reflects the movement of the laborer, not in an arbitrary way, but in a way that conforms to the nature of the material. Thus, negation and sublation are central in the philosophical foundation of the labor theory of value.

			The external cause of change in the material is the labor process, together with the environment in which the material, the instrument of labor and the laborer are immersed. The internal cause of change is the complex of structures it is made up of and the processes this complex is undergoing at the moment that it enters the labor process. The external cause manifests itself in the internal cause by means of the metamorphosis of the internal cause—a new complex of processes and structures arises internally in the material in the course of the labor process. The internal cause of change is metamorphosed into a cause of change that results in the product; that is, the external cause drives the metamorphosis of the internal cause and is the destructive side of this contradiction.

			Negation of the negation appears wherever you look, from the profound to the most trivial situations. The material undergoes a metamorphosis, sublating the labor that negates its original form. It transforms into a commodity, which is the negation of the negation of its original form. As the material enters the process, it is brought into contact with the laborer, the tools of labor, and other materials needed to form the commodity. The initial state consists of these separate elements and their mechanical motions as they are merged. When the labor process is over, these elements are separated again. This separation returns the mechanical motions of the initial state, but in altered form, which constitutes a negation of the negation. Here we have a form of spiral development.

			The action of the laborer metamorphoses into certain motions in the material. These motions form the destructive side of a contradiction whose other aspect is comprised by the structures and processes that sustain those structures in the material at each stage. The completion of the metamorphosis of the structures and processes in the material is one form of the transformation of opposites into each other, the transformation of those certain motions into the final structure and processes that comprise the commodity; that is, those certain motions are manifested in the transformation of the material. On the other hand, as the structures and processes in the material change, they react back on those motions induced by the laborer. This in turn transforms the action of the laborer, who must adjust or adapt the details of the labor process to the changing condition of the material of labor; that is, the changing structures and processes in the material manifest themselves in the changing action of the laborer. The transformation of opposites into each other is equivalent to the sublation/negation that results in the negation of the negation. Again, this is necessity in materialist dialectics.17

			4.5    A Remark on the Reflection Theory of Knowledge

			Negation, sublation, and the negation of the negation are also central to the Marxist-Leninist reflection theory of knowledge. Social practice and the class struggle comprise the material foundation of this theory, the labor process being a central component of this foundation. The laborer is also transformed: “He develops his slumbering powers and compels them to act in obedience to his sway”16 (Marx).The material reacts back on the laborer, guiding her bodily motions and thoughts on how to shape the commodity. The laborer learns, sublating the properties of the material in her physical coordination and her mind; that is, the properties of the material and the particular process that the material is being subjected to are reflected in her mind and body. This sublation is a negation of her previous state of development relative to the process and she “develops [her] slumbering powers.” This development is nothing less than the negation of the negation, with regard to the laborer.

			Sublation, negation, and the negation of the negation appear here at the foundation of the reflection theory of knowledge. Negation and sublation in the processes of the material world are the basis for the negation and sublation in the processes by which we apprehend truth. We reflect the processes of the world in our minds and bodies. This is the transformation of opposites into each other, of ignorance into knowledge; one level of knowledge is transformed into another (and one level of ignorance is transformed into another—new questions will always arise in the wake of new knowledge).

			It may be possible to transform a given thing into another given thing, but specific processes are needed to perform the transmutation and not all processes are possible for any given thing at a given moment. In this sense, a thing does have a nature that is relative and changeable, but in its nature lurks many contradictions. What a thing is transformed into by the labor process depends on the nature of the thing at the moment that it enters the process and the nature of the particular labor process it is subjected to. How the external selects contradictions in things is highly relevant here; the particular labor process does this. When focusing on the process of growing new plants, it is not wrong to talk about a “characteristic way” (Engels) to negate the seed. That there should be a characteristic way for negation and sublation to take place is not so puzzling; opposites bear a unique, characteristic relation to each other; they are each other’s opposite. Neither is the opposite of anything else (for a given process).

			4.6    More on Engels’s View of the Negation 
of the Negation

			In illustrating the law of the negation of the negation, Engels used the following example:

			Let us take a grain of barley. Millions of such grains of barley are milled, boiled and brewed and then consumed. But if such a grain of barley meets with conditions which for it are normal, if it falls on suitable soil, then under the influence of heat and moisture a specific change takes place, it germinates; the grain as such ceases to exist, it is negated, and in its place appears the plant which has arisen from it, the negation of the grain. But what is the normal life-process of this plant? It grows, flowers, is fertilised and finally once more produces grains of barley, and as soon as these have ripened the stalk dies, is in its turn negated. As a result of this negation of the negation we have once again the original grain of barley, but not as a single unit, but ten, twenty, or thirty fold . . .18 (Engels)

			After discussing a few other examples, he concludes with the remark

			What therefore is the negation of the negation? An extremely general—and for this reason extremely comprehensive and important—law of development of Nature, history and thought; a law which . . . holds good in the animal and plant kingdoms, in geology, in mathematics, in history, and in philosophy. . . . It is obvious that in describing any evolutionary process as the negation of the negation I do not say anything concerning the particular process of development. . . . When I say that all these processes are the negation of the negation, I bring them all together under this one law of motion, and for this very reason I leave out of account the peculiarities of each separate individual process . . .

			But some may object: the negation that has taken place in this case is not a real negation: I negate a grain of barley also when I grind it down, an insect when I crush it . . .19 (Engels)

			To reiterate, the point is that nothing finite is unconditioned; a process undergone by the grain is not determined by the grain alone, but also by conditions physically external to it. The fundamental contradiction of the grain and the process undergone by the grain depends on the external cause of change or the condition to which the grain is subjected. The grain has a set of processes whose coordinated development leads to germination and the emergence of a new plant. But under appropriate conditions, there are many different processes that the grain can undergo, each governed by a different set of contradictions, with a different fundamental contradiction. The negation of the negation cannot be correctly examined by treating the fundamental contradiction as independent of the particular process the system is undergoing.20 Absolutizing or freezing the fundamental contradiction, treating it as though it were permanent, independent of the external conditions, is precisely a metaphysical element, well-known since Hegel rose to prominence, which has served as a point of departure away from the spiral of scientific knowledge, “the chief arguments put forward by the metaphysicians against dialectics, and they are eminently worthy of the narrowmindedness of this mode of thought” (Engels).

			The underlying error lies in missing the fact that different processes undergone by an object have different fundamental contradictions despite the fact that the different processes might have the same initial conservative side. Each of the different fundamental contradictions has a corresponding unique form of negation, a corresponding unique form of the destructive side. “Negation in dialectics does not mean simply saying no, or declaring that something does not exist, or destroying it in any way one likes.”21

			In the following discussion of the grinding of barley into flour, we challenge the claim22 that in the crushing of the grain there is no negation of the negation. The negation of the negation, which on the level of analysis used here, occurs three times. The flour is precisely one form of the negation of the negation. The example differs slightly from the crushing of the seed but it is close enough so that the essential point is not lost. The reason for this change is that with very minor modification, our discussion applies to any labor process, thus emphasizing that colloquializing negation and discarding the negation of the negation as a law of materialist dialectics opposes Marx’s scientific view of the labor process.

			In this discussion, we will be careful to avoid a muddle: all motion involves contradiction, even mechanical motion—to say dialectical process or dialectical motion does not help to distinguish metaphysics from dialectics. As explained in Section 2.3, the contradiction of mechanical motion is between here and there or not-here. On the surface of every kind of motion, there is a mechanical aspect. Hence, dialectics is present in each and every form of motion, whether or not the claim is made that a motion is dialectical. Every system has a trajectory and it is always possible to discern here and there as opposites of a contradiction—grain-plant-grain(s), spontaneity-consciousness-spontaneity (higher level), ignorance-knowledge-ignorance (deeper questions), caterpillar-butterfly-caterpillar(s). These examples are hardly illuminating, for the simple reason that they refer to the mechanical aspect that shows itself on the surface. Reducing dialectics to this mechanical aspect is a common error. What actually distinguishes dialectics from metaphysics has to do with what is going on beneath the surface—the contradiction driving a process. As Lenin understood very deeply, the genius in Hegel was to grasp that the surface of all the immediately perceived change in the universe is but the foam generated by the deep currents of an objective reality that is dialectical in its essence: “the movement of a river—the foam above and the deep currents below. But even the foam is an expression of essence!”23 (Lenin, emphasis in the original). We need to examine “the deep currents below” in some of the processes that barley grains can undergo.

			If grain that has fallen from the plant is sown soon enough, the growth process might be set in motion and is characterized by a particular set of contradictions. This requires certain conditions to be present, such as water, sunlight, and necessary minerals. The conditions select the biochemical contradictions internal to the grain governing the growth process and forbid contradictions that govern other processes such as the rotting of the grain. If these conditions were not present, the grain would not germinate. Under a different set of external conditions, it might simply rot away, which is an entirely different process, governed by entirely different biochemical contradictions internal to the grain. To understand the negation of the negation, it is crucial to grasp that the selection of the contradiction internal to the grain is performed by the external cause or condition of change. To deny the law of the negation of the negation in destructive processes and see it in only a few processes is a significant step away from materialist dialectics.

			4.7    Grinding Barley into Flour

			At the risk of being tedious, we will go through some laborious detail in this section in our treatment of a simple model of a labor process. Such tediousness is not usually desirable or necessary in simple cases. The sole advantage is that the operation of the basic laws of materialist dialectics are laid bare in this simple laboratory. Mundane examples are good for removing doubts that these laws are indeed working in accordance with reality.

			We now suppose that the grain is being ground by a laborer who uses a simple tool, the grinder, that transmits the energy of the laborer to the barley.24 During the grinding process, an external agent, the grinder, permits only certain processes to occur in the grain and forbids others. In this way, it effectively selects a contradiction internal to the grain as the fundamental contradiction. This contradiction, which we call the “structure contradiction,” is between the molecular binding energies of the biochemical structures in the grain: on the one side, the buildup and maintenance of these structures and processes, and on the other side, the kinetic energy of its constituents, which tends to break down the structures into their molecular (and atomic) parts.25 In the grinding of the grain, the molecular kinetic energy is the destructive side of the contradiction that drives the process.26

			Consider the grinding process on the abstract level of what is internal to the grain (the basis of change) and what is external to it (the condition of change). In the contradiction of condition and basis, the destructive side of the contradiction is the condition that the grain is subjected to. The condition of change in this case encourages the grain’s destruction and forbids its development into a plant. It negates whatever basis of change that the grain entered the process with. This is the first negation in the development of this process. The nature of the destructive side, the condition of change, determines what constitutes the resolution of the contradiction—that is, the negation of the negation—the basis of change undergoes metamorphosis into a new basis of change, one appropriate to the destruction of the structure of the grain. This is predictable, based on an understanding that the negation of the negation is the state that results when the destructive side of the contradiction drives the process to its resolution. This is, in fact, exactly what happens—the grain enters a new trajectory when it is subjected to external conditions appropriate to grinding.

			The condition of the grain becomes manifested in its basis—becomes internal to the grain—by negating contradictions that take the development in one direction and affirming those that take it in the other direction.27 The external cause that opposes the internal cause is sublated into a new internal cause. This is the second negation in the contradiction of condition and basis, the first form of the negation of the negation encountered. The grinding process unleashes certain processes in the grain and mitigates others. The basis of change has undergone metamorphosis, manifests its opposite, or transforms into its opposite—the condition of change. What is physically external is sublated in the internal development of the grain to give a new basis of change particular to the process.28 This is how the self-movement of a thing is related to an external cause of change, in opposition to

			
					Newton’s view, which denies self-movement altogether

					Mao’s formulation, that the external cause cannot determine the nature of the self-movement

					the RCP’s modification of Mao’s formulation, that “some of the external processes are in fact incorporated into the original contradiction”29

			

			In the grinding process, the breakup of the structures and the elimination of processes necessary for the maintenance of the grain’s integrity takes place through—is mediated by—the structure contradiction. The structure contradiction came into existence when the grain was formed, not at the beginning of the grinding process. This contradiction was selected by the condition of change to function as the fundamental contradiction governing the process. It was not “incorporated” into the growing process of the grain, nor did it become part of the grain at the onset of the grinding process. As was already noted, the destructive side of this contradiction is the kinetic energy of its constituents that tends to break down the structures into their atomic and molecular parts. Once again, the nature of the destructive side determines what constitutes the resolution of the contradiction—the negation of the negation—which, in this case, is the destruction of the structure of the grain. Only after the grain has been destroyed will the destructive side of the contradiction not have any need to drive the grinding process. The contradiction then vanishes.

			The plant had gathered together the separate atoms, molecules, and energy that were necessary to form the grain. The separateness of the constituents was negated by their integration into the collection of cells and processes of the growing grain. This was the dominant aspect in this phase and the first negation, the birth of the structure contradiction in the grain. The birth of anything is a negation of the separateness and previous lack of a certain organizational structure of its constituents. The grinding of the grain into flour negates the existing processes/structures of the grain and decomposes its constituents, not in the original forms that the plant ingested them, but into molecular structures that distinguish barley flour from other things. This is the second negation, the death of the structure contradiction, and the second form of the negation of the negation—the separation of constituents returns but on another level. Labor has been sublated in the flour through the mediation of the grinder. The kinetic energy of the constituents of the grain as well as the movements of the laborer have come to rest in the destroyed structures of what was once the grain; it is manifested in the flour, in the metamorphosis of the grain into flour. This is a transformation of one opposite into its other—the structure and processes in what was once the grain and is now the flour has been transformed by the kinetic energy. The transformation of the other opposite is the diminution of the kinetic energy as it is absorbed by the breaking of the bonds holding the structures together.

			During the grinding of the grain, two processes interpenetrate, mutually influencing each other’s development: One process is governed by the contradiction of condition and basis and the other by the structure contradiction. These two processes are opposites in a higher, more abstract process. What was simplified previously as the structure contradiction is actually a series of different contradictions lumped together, particular to the destruction of the grain by grinding (as opposed to, say, rotting or other chemical actions). As the grinding progresses, many of the processes and structures disappear. The character of what was originally the grain changes qualitatively through different stages and the grinding process selects a new contradiction as the fundamental one at each stage.30 There are also quantitative aspects at each stage (the number of different types of intermediate structures and the rates of their formation and destruction, as well as the energies involved and the rates of their transformation from one form to the other). In one stage, certain bonds tend to break and hence bring about the dissolution of particular structures, inhibiting particular processes and enhancing others. This contributes to other structures and processes becoming vulnerable to dissolution by grinding. Thus, the manner in which the condition of grinding is sublated in the various stages of decomposition of the grain changes qualitatively. The particular way that the decomposition develops, its locus of action, rate, and extent of decomposition, will shift with the different stages and the particular way that the condition of change is sublated.31 In the first negation, the action of the structure contradiction negates one form of sublation of the condition into the basis and affirms another one. This process continues until the volume density of the energy imparted by the grinder is insufficient to break any more bonds.32 At that point, the only thing the grinder can do is act as an external force producing mechanical motion of the particles of flour. The process of the sublation of the grinder in the internal processes of the ground object ceases. This is the second negation or the third negation of the negation of this process. The barley grain entered this overall process with a certain set of internal contradictions and was undergoing a primarily mechanical motion that brought it into contact with the grinder. At the end of this spiral, the flour, into which the grain has been metamorphosed, has a new set of internal contradictions and undergoes mechanical motion, as it is shipped off to market. (This is obviously done to a collection of grain and not just to a single grain.) A certain number of barley grains are transformed into a certain weight of barley flour. A set of qualities with a quantitative determinateness based on these qualities is transformed into a new set of qualities and quantitative determinateness based on the new set of qualities.

			In the discussion, we have shown that the identification of the destructive side of a contradiction is a key analytic step. It tells us (1) the direction of the process governed by that contradiction; (2) the condition (the negation of the negation) that corresponds to the resolution of the contradiction. Negation/sublation, two sides of the same coin, describe how the struggle of opposites in a contradiction proceeds. One side of a contradiction negates the other, and in doing so, is sublated by its other, until the negation of the negation occurs. Other examples are given in the next two chapters.

			4.8    Communist Society and the Negation of the Negation

			What will life under communism look like? This question is central to waging genuine revolutionary struggle. The quick answer is that communism is a society in which classes have been eliminated and where human society will not have to develop through class struggle. As Marx put it in The Poverty of Philosophy, “It is only in an order of things in which there are no more classes and class antagonisms that social evolutions will cease to be political revolutions.” But this begs the question: When classes and class antagonisms are eliminated, what will society look like? The strategy and tactics of revolution, the question of the role of the Party33 and the role of the proletariat as a class—everything about proletarian revolution—turn on this question, including whether or not this question is approached scientifically. It is instructive to see how leaders of the past have viewed communism.

			Here is how the young Marx thought of communism, en route to breaking with Hegel’s idealism, but still very much a Hegelian:

			Communism as the positive transcendence of private property as human self-estrangement, and therefore as the real appropriation of the human essence by and for man; communism therefore as the complete return of man to himself as a social (i.e., human) being—a return become conscious, and accomplished within the entire wealth of previous development. This communism, as fully developed naturalism, equals humanism, and as fully developed humanism equals naturalism; it is the genuine resolution of the conflict between man and nature and between man and man, the true resolution of the strife between existence and being, between objectification and self-affirmation, between freedom and necessity, between the individual and species. Communism is the solution of the riddle of history and it knows itself to be the solution.

			. . . Communism is the [act of positing] as the negation of the negation, and is hence the actual phase, necessary for the next period of historical development, in the process of human emancipation and rehabilitation.32 (Marx, emphasis in the original)

			The fundamental character of communist society, stated in Hegelian terms and badly in need of being placed on its materialist feet, is arrived at scientifically by the young Marx, based on his grasp of the negation of the negation, relevant to the fundamental contradiction of capitalism, though Marx at this stage of his development, had only begun to come to grips with political economy.

			As discussed in Chapter 2, the negative or destructive side of a contradiction drives the process governed by the contradiction to its resolution. Hegel’s central insight, carried over into materialist dialectics, is that negation is the secret behind causation and prediction. A process terminates when the state—the negation of the negation—is achieved in which the destructive side of the contradiction no longer drives it. This state is the resolution of the contradiction.

			Communism is the negation of the negation of class society. Its features are determined by the removal of all aspects of society that cause the negative side of each contradiction of class society to destroy the processes of that society. This is what the young Marx, through his study of Hegel, could see as a gross feature of “the solution of the riddle of history,” even in the period when he had not broken completely with Hegel’s idealism. Already, Marx was distinguishing himself from the utopians, for whom the aspects of society which they sought to bring about were schemes spun out of their heads simply as good ideas.

			As we have repeatedly stressed, abandonment of the negation of the negation is tantamount to abandoning being consciously scientific. Recognizing key characteristics of communism without a grasp of how communist society is the negation of the negation of the fundamental contradiction of capitalism, is at best empirical or utopian—which has its dogmatic side. If such a summation or vision is the beacon by which the revolutionary struggle is guided, then remaining on the revolutionary road becomes a matter of a faith that borders on the religious. Without the means to analyze processes correctly themselves, those seeking to change society require a priest or prophet of one stripe or another who is capable of invigorating the vision for the faithful. How can democratic centralism ever thrive under such a philosophical line? In fact, this line ultimately leads to a cult of personality.35 Mao’s practice, especially in relation to the Great Proletarian Cultural Revolution, however, does tells the opposite story of a scientific posture towards achieving communism that runs counter to his verbal rejection of the negation of the negation.

			The German Ideology marks the birth of historical materialism and the beginning of the long road to Capital, in which the foundations for a more fully scientific discussion of these issues is laid. Yet, even from this primitive starting point, Marx and Engels were able to deduce certain important aspects of what communism will look like.

			[T]he division of labour offers us the first example of the fact that, as long as man remains in naturally evolved society, that is, as long as a cleavage exists between the particular and the common interest, as long therefore, as activity is not voluntarily, but naturally, divided, man’s own deed becomes an alien power opposed to him, which enslaves him instead of being controlled by him. For as soon as the division of labour comes into being, each man has a particular, exclusive sphere of activity, which is forced upon him and from which he cannot escape. He is a hunter, a fisherman, a shepherd, or a critical critic, and must remain so if he does not want to lose his means of livelihood; whereas in communist society, where nobody has one exclusive sphere of activity but each can become accomplished in any branch he wishes, society regulates the general production and thus makes possible for me to do one thing today and another tomorrow, to hunt in the morning, fish in the afternoon, rear cattle in the evening, criticize after dinner, just as I have a mind, without even becoming a hunter, a fisherman, shepherd or critic . . . 36

			Further in this work, they amplify the above passage:

			The transformation, through the division of labor, of personal powers (relationships) into material powers, cannot be dispelled by dismissing the general idea of it from one’s mind, but can only be abolished by the individuals again subjecting these material powers to themselves and abolishing the division of labor. This is not possible without the community. Only in community [with others has each] individual the means of cultivating his gifts in all directions; only in the community, therefore, is personal freedom possible. In the previous substitutes for the community, in the State, etc. personal freedom has existed only for the individuals who developed within the relationships of the ruling class, and only insofar as they were individuals of this class. The illusory community, in which individuals have up till now combined, always took on an independent existence in relation to them, and was at the same time, since it was the combination of one class over against another, not only a completely illusory community, but a new fetter as well. In a real community the individuals obtain their freedom in and through their association.37

			. . . [T]he communal relationship into which the individuals of a class entered, and which was determined by their common interests over against a third party, was always a community to which these individuals belonged only as average individuals, only insofar as they lived within the conditions of existence of their class—a relationship in which they participated not as individuals but as members of a class. With the community of revolutionary proletarians, on the other hand, who take their conditions of existence and those of all members of society under their control, it is just the reverse; it is as individuals that the individuals participate in it. It is just this combination of individuals (assuming the advanced stage of modern productive forces, of course) which puts the conditions of the free development and movement of individuals under their control—conditions which were previously abandoned to chance and had won an independent existence over against the separate individuals just because of their separation as individuals, and because of the necessity of their combination which had been determined by the division of labor, and through their separation had become a bond alien to them. Combination up until now (by no means an arbitrary one, such as is expounded for example in the Contrat social, but a necessary one) was an agreement upon these conditions, within which the individuals were free to enjoy the freaks of fortune (compare, e.g., the formation of the North American State and the South American republics). This right to the undisturbed enjoyment, within certain conditions, of fortuity and chance has up until now been called personal freedom. These conditions of existence are, of course, only the productive forces and forms of intercourse at any particular time.38

			Without a doubt, many of us have chafed, screamed, rebelled at the constrictions imposed on our lives by the division of labor. Who has not wished that their lives could be well-rounded, that they had the freedom to be an artist, an athlete, or a scientist, alongside of being a worker? The bourgeoisie constantly peddle the view that only special people can achieve anything resembling a well-rounded life. We can desire to get rid of the constrictions, but it is far deeper to understand that the destructive side of the contradiction of capitalism drives the process of historical development towards the negation of the negation which is precisely a state of society where the all-around development of humans will be commonplace.

			It should also be noted that as early as in The German Ideology (1845), approximately a year before The Poverty of Philosophy (the first work of Marx as a Marxist) and 22 years before the first German edition of Capital, Marx had already formulated the ideas underlying the fundamental guiding statement that captures succinctly what is essential to communism: “From each according to his ability; to each according to his need.” Those who know this beautiful formulation typically have encountered it in works that cite The Critique of the Gotha Programme (1875), which Marx wrote in struggle against a form of economism:39

			Within the co-operative society based on common ownership of the means of production, the producers do not exchange their products; just as little does the labor employed on the products appear here as the value of these products, as a material quality possessed by them, since now, in contrast to capitalist society, individual labor no longer exists in an indirect fashion but directly as a component part of total labor. . . . 

			What we have to deal with here is a communist society, not as it has developed on its own foundations, but, on the contrary, just as it emerges from capitalist society; which is thus in every respect, economically, morally, and intellectually, still stamped with the birthmarks of the old society from whose womb it emerges. Accordingly, the individual producer receives back from society—after the deductions have been made—exactly what he gives to it. What he has given to it is his individual quantum of labor. For example, the social working day consists of the sum of the individual hours of work; the individual labor time of the individual producer is the part of the social working day contributed by him, his share in it. He receives a certificate from society that he has furnished such-and-such an amount of labor (after deducting his labor for the common funds); and with this certificate, he draws from the social stock of means of consumption as much as the same amount of labor cost. The same amount of labor which he has given to society in one form, he receives back in another.

			Hence, equal right here is still in principle—bourgeois right, although principle and practice are no longer at loggerheads, while the exchange of equivalents in commodity exchange exists only on the average and not in the individual case.

			In spite of this advance, this equal right is still constantly stigmatized by a bourgeois limitation. The right of the producers is proportional to the labor they supply; the equality consists in the fact that measurement is made with an equal standard, labor.

			But one man is superior to another physically, or mentally, and supplies more labor in the same time, or can labor for a longer time; and labor, to serve as a measure, must be defined by its duration or intensity, otherwise it ceases to be a standard of measurement. This equal right is an unequal right for unequal labor. It recognizes no class differences, because everyone is only a worker like everyone else; but it tacitly recognizes unequal individual endowment, and thus productive capacity, as a natural privilege. It is, therefore, a right of inequality, in its content, like every right. Right, by its very nature, can consist only in the application of an equal standard; but unequal individuals (and they would not be different individuals if they were not unequal) are measurable only by an equal standard insofar as they are brought under an equal point of view, are taken from one definite side only—for instance, in the present case, are regarded only as workers and nothing more is seen in them, everything else being ignored. Further, one worker is married, another is not; one has more children than another, and so on and so forth. Thus, with an equal performance of labor, and hence an equal in the social consumption fund, one will in fact receive more than another, one will be richer than another, and so on. To avoid all these defects, right, instead of being equal, would have to be unequal.

			But these defects are inevitable in the first phase of communist society as it is when it has just emerged after prolonged birth pangs from capitalist society. Right can never be higher than the economic structure of society and its cultural development conditioned thereby.

			In a higher phase of communist society, after the enslaving subordination of the individual to the division of labor, and therewith also the antithesis between mental and physical labor, has vanished; after labor has become not only a means of life but life’s prime want; after the productive forces have also increased with the all-around development of the individual, and all the springs of co-operative wealth flow more abundantly—only then can the narrow horizon of bourgeois right be crossed in its entirety and society inscribe on its banners: From each according to his ability, to each according to his needs!40

			The history of Marx’s formulation of communism underscores how important the negation of the negation is to grasping causality in the historical development of society. It was important for Marx to flesh out the development of capitalism and see in some (but not total) detail how it is that capitalism is doomed. Grasping the negative side of the fundamental contradiction of capitalism allowed Marx to make some far-reaching predictions. The concept of the negative side of a contradiction—and in its wake, the negation of the negation—undergirds so many conclusions that Marx and Engels arrived at, including the striking one about how capitalism produces its own gravediggers.

			Even winning state power—without which all is illusion (Lenin)—is garbage if it does not move us towards that goal, the negation of the negation. It is for this reason that Lenin, in State and Revolution, a work written literally on the eve of the Bolshevik revolution and abruptly terminated by the rush of events in Russia, examined the Critique of the Gotha Programme very closely in order to sort out what needed to be done after the seizure of state power, what distinguishes socialism from communism, how the transition from the lower stage to the higher stage is to take place. State and Revolution underscores the importance of the basic orientation of working backwards from communism when figuring out anything we need to do—and hence the importance of the negation of the negation.

			
				
					Lenin’s Comments on the Critique of the Gotha Programme43

					Without indulging in utopias, Marx defined more fully what can be defined now regarding this future, namely, the differences between the lower and higher phases (levels, stages) of communist society.

					In the Critique of the Gotha Programme, Marx goes into detail to disprove Lassalle’s idea that under Socialism the worker will receive the “undiminished” or “full product of his labor.” Marx shows that from the whole of the social labor of society there must be deducted a reserve fund, a fund for the expansion of production, a fund for the replacement of the “wear and tear” of machinery, and so on. Then, from the means of consumption must be deducted a fund for the expenses of administration, for schools, hospitals, homes for the aged, and so on.

					Instead of Lassalle’s hazy, obscure, general phrase (“the full product of his labor to the worker”), Marx makes a sober estimate of exactly how socialist society will have to manage its affairs . . . 

					And it is this communist society—a society which has just emerged into the light of day out of the womb of capitalism and which, in every respect, bears the birthmarks of the old society—that Marx terms the “first,” or lower, phase of communist society.

					The means of production are no longer the private property of individuals. The means of production belong to the whole of society. Every member of society, performing a certain part of the socially-necessary work, receives a certificate from society to the effect that he has done such and such an amount of work. And with this certificate he receives from the public store of articles of consumption a corresponding quantity of products. After a deduction is made of the amount of labor which goes to the public fund, every worker, therefore, receives from society as much as he has given to it.

					“Equality” apparently reigns supreme.

					But when Lassalle, having in view such a social order (usually called Socialism, but termed by Marx the first phase of Communism), says that this is “equitable distribution,” that this is “the equal right of all members of society to an equal product of labor,” Lassalle is erring and Marx exposes his error. “Equal right,” says Marx, we indeed have here; but it is still a “bourgeois right,” which, like every right, presupposes inequality. Every right is an application of an equal measure to different people who in fact are not alike, are not equal to one another; that is why “equal right” is a violation of equality and an injustice. In fact, everyone, having performed as much social labor as another, receives an equal share of the social product (after the above-mentioned deductions).

					But people are not alike: one is strong, another is weak; one is married, another is not; one has more children, another has less, and so on. And the conclusion Marx draws is:

					. . . with an equal performance of labor, and hence an equal share in the social consumption fund, one will in fact receive more than another, one will be richer than another, and so on. To avoid all these defects, the right instead of being equal would have to be unequal.

					Hence, the first phase of Communism, therefore, cannot yet provide justice and equality: differences, and unjust differences, in wealth will still exist, but the exploitation of man by man will have become impossible because it will be impossible to seize the means of production, the factories, machines, land, etc., and make them private property. While smashing Lassalle’s petty-bourgeois, confused phrases about “equality” and “justice” in general, Marx shows the course of development of communist society, which is compelled to abolish at first only the “injustice” of the means of production seized by individuals, and which is unable at once to eliminate the other injustice, which consists in the distribution of articles of consumption “according to the amount of labor performed” (and not according to needs).

					The vulgar economists, including the bourgeois professors and “our” Tugan, constantly reproach the Socialists with forgetting the inequality of people and with “dreaming” of eliminating this inequality. Such a reproach, as we see, only proves the extreme ignorance of Messrs. the bourgeois ideologists.

					Marx not only most scrupulously takes account of the inevitable inequality of men, but he also takes into account the fact that the mere conversion of the means of production into the common property of the whole society (commonly called “Socialism”) does not remove the defects of distribution and the inequality of “bourgeois right” which continues to prevail so long as products are divided “according to the amount of labor performed” . . . 

					And so, in the first phase of communist society (usually called Socialism) “bourgeois right” is not abolished in its entirety, but only in part, only in proportion to the economic revolution so far attained, i.e., only in respect of the means of production. “Bourgeois right” recognizes them as the private property of individuals. Socialism converts them into common property. To that extent—and to that extent alone—“bourgeois right” disappears.

					However, it continues to exist as far as its other part is concerned; it continues to exist in the capacity of regulator (determining factor) in the distribution of products and the allotment of labor among the members of society. The socialist principle, “He who does not work shall not eat,” is already realized; the other socialist principle, “An equal amount of products for an equal amount of labor,” is also already realized. But this is not yet Communism, and it does not yet abolish “bourgeois right,” which gives to unequal individuals, in return for unequal (really unequal) amounts of labor, equal amounts of products.

					This is a “defect,” says Marx, but it is unavoidable in the first phase of Communism; for if we are not to indulge in utopianism, we must not think that having overthrown capitalism people will at once learn to work for society without any standard of right; and indeed the abolition of capitalism does not immediately create the economic premises for such a change.

					And there is no other standard other than that “bourgeois right.” To this extent, therefore, there still remains the need for a state, which, while safeguarding the public ownership of the means of production, would safeguard equality in labour and equality in the distribution of products.

					The state withers away insofar as there are no longer any capitalists, any classes, and, consequently, no class can be suppressed.

					But the state has not yet completely withered away, since there still remains the safeguarding of “bourgeois right,” which sanctifies actual inequality. For the state to wither away completely, complete Communism is necessary.

				

			

			Our predecessors made major contributions to understanding communism but they also left a lot for us and countless generations of humanity after us to understand and act on. Marx was able to predict certain aspects of what communism looks like but he focused on only the most overarching aspects of the process of the negation of class society. There are a myriad of subprocesses of this overall process that Marx did not address. The oppression of women and the various forms of national oppression stand out. Whatever it takes to eliminate these forms of oppression—as well as all others—is part of what defines communist society. We certainly saw strides in these directions in the USSR and the PRC when they were socialist.41

			Also, new understanding of phenomena will constantly emerge that shed fresh light on complex issues. For example, in the Dominican Republic, there is a remote mountain village where about 2% of the children are pseudo-hermaphrodites at birth and raised as girls.42 At puberty, something remarkable happens—their testes descend, their baby fat turns to muscle and they grow penises, literally becoming men. The phenomenon is nicknamed guevedoces (penis at 12) and is present in other populations as well (Turkey and New Guinea, for example). Thus gender and sexuality are not exactly simple cut-and-dried issues but involve interactions of social and biological factors. How to handle the stigmatizing of this population points to another feature of what communist society must encompass that Marx could not have anticipated.

			
				
					Biochemistry Underlying the “Ex-Girl” Phenomenon and New Drugs to Treat Enlarged Prostates

					“The guevedoces condition has been traced to a certain genetic mutation that causes low levels of a certain enzyme (5-alpha reductase, or 5AR) to develop. This enzyme is needed for the body to convert testosterone to DHT (dihydrotestosterone). Besides preventing facial, arm, and body hair growth, the lack of DHT leads to unusually small prostate glands. This has led to medication (finastride and dutasteride) for treating enlarged prostate glands, a condition that occurs among approximately 20% of all men over the age of 55.”44 A recent discovery reveals a possible mechanism for the existence and occurrence of a wide range of genders.45
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			Spiral Development and Synthesis

			In Hegelian terms, the synthesis resolves the contradiction but preserves certain features of the thesis. It does this with the “inexorability of a law of Nature” (Marx). This meaning of synthesis differs fundamentally from its meaning in the formula, “thesis-antithesis-synthesis,” which characterizes Fichte’s scheme.1 Hegel never subscribed to this scheme despite many accusations that this scheme was his invention.2 In fact, Hegel explicitly criticized it, based on his familiarity with the works of Fichte and Schelling.

			What synthesis consists of is prescribed by the negation of the negation. Spiral development—the preservation of certain features of the thesis on another level—so crucial to materialist dialectics, historical materialism, and political economy, receives its meaning from no other view of synthesis and the negation of the negation than this. The development of an ideal process governed by an isolated contradiction is consequently lawful, follows a definite path, proceeds in a definite way that is particular and specific to the nature of the contradiction and has a definite completion that sets the stage for an entirely new epoch of development (not the end of further development) on a new basis—including the specific features of the thesis that are preserved. Something actually spirals; this is an explicit expression of necessity in materialist dialectics.

			Capital actually teems with examples of the negation of the negation for it tracks the necessities of capital. Besides Chapter XXXII3 and the labor process, some examples are the money form of value, C–M–C, M–C–M′,4 surplus value, capital as self-expanding value, and so on.

			5.1    Spiral Development and the Law of the Negation of the Negation

			Statements of the Revolutionary Communist Party, USA (RCP) and its chair, Bob Avakian, which are pertinent to our topic here, will be put under the microscope and scalpel since they show that attempts to use Mao’s flawed philosophical formulations to explain anything forces one to omit much of the actual dynamics of processes. For this reason alone,5 we will be sharply critical of the RCP’s discussion of some physical phenomena. The RCP casually dismisses examples that demonstrate the law of the negation of the negation by adopting a nonscientific meaning of the term negation. It is very helpful in understanding this law to examine negative examples where it is allegedly debunked based on ignoring the scientific meaning of the term negation. The upholding of the identity of opposites as the sole basic law of materialist dialectics, promulgated by Mao, in opposition to his practice, is a very rickety foundation on which to base any kind of scientific analysis.

			In the earliest published account of Avakian’s objections to this law, he elaborates on Mao’s rejection of the negation of the negation as follows:

			But why does Mao insist that, “There is no such thing as the negation of the negation”? His explanation is as follows: “Affirmation, negation, affirmation, negation . . . in the development of things, every link in the chain of events is both affirmation and negation. Slave-holding society negated primitive society, but with reference to feudal society it constituted, in turn the affirmation. Feudal society constituted the negation in relation to slave-holding society but was in turn the affirmation with reference to capitalist society. Capitalist society was the negation in relation to feudal society, but it is, in turn, the affirmation in relation to socialist society.”

			Here it may seem that Mao is not so much denying the negation of the negation as making a dialectical application of it. But what he is applying is the law of one divides into two, and what he is getting at is that in the process he describes—the development of human society so far, through stages, from primitive communal society to socialism—the negation of the negation cannot be said to be a law. How, for example, does feudalism represent a negation of the negation with regard to primitive society? Or capitalism with regard to slavery? Or socialism with regard to feudalism? . . . 

			Take the example of life and death. All particular things come into existence and go out of existence, all living things become living and later cease to live. But how is their going out of existence, or ceasing to live, a negation of the original negation that brought them into existence, or to life?6 (Avakian)

			Before delving into the statements as a whole, a partial answer to his question about negation of the negation in the matter of death can be given completely by analogy with the barley flour example of Section 4.6, if the cause of death is external. No alteration of that discussion is needed except to shift the context and to note that the starting point of the analysis in this case is the organization of organic compounds into structures capable of sustaining the biochemical processes necessary for the life of an organism. The contradiction that drives the death process is the structure contradiction that destroys the biochemistry of the organism’s life. The negation of the negation in this case is the residue of the new compounds that are biochemically inactive.

			In the case of natural death, there is much that is yet to be understood. However, we now have some clues about the aging mechanism:

			The human body consists of . . . 50 trillion cells, and each cell has 46 chromosomes which are the structures in the nucleus containing our hereditary material, the DNA. The ends of all chromosomes are protected by so-called telomeres. The telomeres serve to protect the chromosomes in much the same way as the plastic sheath on the end of a shoelace. But each time a cell divides, the telomeres become a little bit shorter and eventually end up being too short to protect the chromosomes. Popularly speaking, each cell has a multi-ride ticket, and each time the cell divides, the telomeres (the chromosome ends) will use up one ride. Once there are no more rides left, the cell will not divide any more, and will, so to speak, retire.7

			The shortening of the telomeres upon repeated cell division would then be a stand-in for the role of the external cause in the barley flour example.

			Avakian’s view is taken to still greater heights of absurdity in the RCP handbook:

			There is a multitude of phenomena that in no way correspond to negation of the negation . . . that it cannot accurately be called any sort of general law. Capitalism negated feudalism and socialism will negate capitalism; but how is socialism a resurrection of certain elements of feudalism? Einstein’s physics negated Newton’s physics; can it be said that Einstein resurrected certain elements of Ptolemaic . . . cosmology in doing that? The Vietnam War was a critically important watershed in the recent development of imperialism; in what way did it constitute a ‘negation of the negation’? Was it in relation to World War II? Imposing such a method on reality would inevitably lead away from a correct and concrete understanding of the Vietnam War’s real roots and the particular (and tremendously important) role it actually played.

			The heart of the problem, though can be seen even more clearly in examining those things that the ‘negation of the negation’ does in fact seem to describe. Take for instance the process of primitive communism-class society-communism. Will communism then be negated in turn by some higher level of society containing important elements of class society? No, obviously not. But is it possible that communism won’t teem with contradictions? That it won’t be transformed at some point into something qualitatively different? The method embodied in the ‘negation of the negation’ closes off the path of future development and instead tends to pose communism as an end point . . . (The Science of Revolution, p. 53)

			The method used here is to counterpose as aspects of a contradiction, arbitrarily chosen pairs of things, capitalism–feudalism, then capitalism–socialism, or Einstein’s physics–Newton’s physics. This is a superficial description of the mechanical aspects that are present in any motion, as was discussed in Section 4.6, and is nothing but a mechanical application of the infamous (Fichtean) triad, thesis-antithesis-synthesis.8 In considering the underlying dynamics of world development and not merely the surface of world events, who would consider the Vietnam War to be the negation of the negation in relation to World War II? Possibly someone who is bandying phrases about and imagines thinking that—since the Vietnam War comes after World War II—this would be what a materialist dialectician might choose as the negation of the negation. More to the point, communists have always faced a barrage of slander and ridicule from the bourgeoisie and those who are heavily influenced by them. It does not help matters when anyone claiming to be a communist, rightfully or not, becomes an easy target by blundering so badly.

			Communism will undoubtedly teem with contradictions. It is not an end point of social development and will not contain essential elements of class society. The correct understanding of materialist dialectics nowhere even suggests, much less asserts, that socialism will resurrect certain elements of feudalism. Socialism will not fully negate capitalism and is not the negation of the negation in the contradiction that has driven human society since primitive communism. Similarly, the correct understanding of the negation of the negation nowhere suggests that the Vietnam War is the negation of the negation with respect to World War II, nor that Einstein’s relativity theories should resurrect Ptolemaic cosmology. Only the erroneous view of the negation of the negation in Avakian’s statement and in The Science of Revolution generates such straw men. That the negation of the negation has a scientific meaning, that it derives its meaning in each particular case only relative to a specific contradiction, is missing in Avakian’s so-called counterexamples.

			Communism is the negation of all class society and hence the negation of the negation, the return of certain features of primitive communism, together with the disappearance of the contradictions that drive the multitude of processes responsible for the development of society from primitive communism to communism—various forms of the contradiction between the forces and relations of production and the contradiction between the base and superstructure (and other subsidiary contradictions). A new fundamental contradiction will characterize communist society. The new negation of the negation will be determined by this contradiction, not by the old fundamental contradiction that characterizes development of class society. That is why further development of society beginning on the basis of communism is not a return of certain essential features of class society. The mechanical, so-called application, of negation of the negation to this example by Avakian is a totally erroneous reading of Marx, Engels, and Lenin, a gross distortion of the correct understanding of the negation of the negation. A detailed explanation of the negation of the negation in the case of the supersession of Newton’s physics by Einstein’s special relativity (as well as the supersession of both by Einstein’s general relativity) is possible to give, even on a popular level. This quite interesting study would merely take some time and patience, for it would be a very technical discussion. Suffice it to say that Newtonian physics is completely retained within special relativity as a low-velocity approximation.9 This error has already been criticized in the discussion of the grinding of barley into flour, so we turn to other so-called examples of spiral development in The Science of Revolution.

			5.2    Spiral Development in Nucleosynthesis

			The first alleged illustration of spiral development in The Science of Revolution is a sketch of one transition in the evolution of the known universe out of the Big Bang. I will first present a more refined (but still coarse) description of this process with only enough detail to allow the philosophical points to be made before discussing the version given by the RCP.

			In the following, admittedly oversimplified description, which hardly begins to do justice to the complexity of subprocesses that must be taken into account, we can nonetheless discern spiral development and the negation of the negation. More details of the nuclear reactions and the complex dynamics in stars would reveal even more spirals that are contained within the spirals sketched here and reveal many alternate pathways of development that lead to the end of nuclear fusion in different forms.

			In broad, very simplified terms, the expansion of the known universe after the Big Bang resembles the familiar cooling that accompanies the expansion of a gas (as, for example, the cool air that flows from a tire or a balloon with a leak). The formation of stars and galaxies is a process whose overall features are governed by the contradiction of the kinetic energy of whatever particles have already condensed out in the expansion at a particular phase and the various structural energies, so to speak, initially gravitational. The overall temperature of the known universe had already dropped considerably when the condensation of stars and galaxies began and many phases of development had already occurred. Beginning at the level of hydrogen and helium dust particles, gravitation acts to gather them together in huge clouds to form stars and galaxies, in which perhaps hundreds of millions of instances of stellar formation take place, not in unison but unevenly, both spatially and temporally.10 We focus here on one collection of stellar dust that is on its way to becoming a star and assume for simplicity that it is subject to conditions that permit it to evolve without interference from other bodies.

			Like the laborer in the labor process, described in Chapter 4, gravitation collapses the stellar material, compressing it and negating the kinetic energy of the dust particles (which tends to disperse them). This gravitational collapse continues until, by converting gravitational energy into kinetic energy, the compression heats up the material sufficiently to ignite the nuclear fuel. (Initially, just the hydrogen burns while what helium is present is passive.) This is the moment when quantity is transformed directly into quality; it is a negation of the negation. The previous basis of change consisted of dust particles interacting by altering each other’s mechanical motions or perhaps even interacting chemically to some extent. The new basis of change consists of particles interacting through nuclear forces. The interaction of the particles is now on another level—protons (hydrogen nuclei) are fused into helium.

			The process of nuclear fusion is governed by a new contradiction that did not previously exist.11 Prior to the onset of nuclear fusion, the dust particles interacted through gravitational and electromagnetic forces. These forces do not allow nuclear transmutations to take place. The specifically nuclear process of fusing protons into helium, a nuclear transmutation, also converts some of the mass of the protons into kinetic energy that is shared by the helium nuclei that are formed, as well as the remaining protons. The fusion is accompanied by the emission of gamma rays and neutrinos. This is the first negation in a specific new process, the nucleosynthesis of helium.

			Gravitational collapse of a star is temporarily halted by the pressure (arising from the chaotic mechanical motion of the nuclei) generated in the burning process; that is, the star enters a period of relative stability. The nuclear process produces new nuclei but also adds kinetic energy to the star (which tends to shatter it as a unity), but gravitation maintains the process within the star. The burning of the nuclear fuel that converts protons into helium involves a nuclear contradiction that drives the contradiction between the kinetic energy and the gravitational binding. This maintains the star in a state of approximate, overall equilibrium. As more and more protons are fused into helium, the star runs low on fuel and the nuclear fire cools. This is the second negation of the nuclear contradiction specific to the process of fusion of protons into helium, ending one cycle of a spiral and beginning another. It is also the first in a series of negations of the negations corresponding to a series of qualitatively distinct nuclear contradictions. A feature at the onset of the nuclear contradiction that fuses protons into helium returns on another level; in place of protons alone executing mechanical motion in opposition to gravitation, we now also have helium atoms moving mechanically against the gravitational attraction.

			Gravitational binding dominates once again, collapsing the core of the star still further and heating it up (gravitational energy transforms into kinetic energy), until the temperature in the core is high enough to ignite helium. This is yet another moment when quantity is transformed directly into quality. As the interior collapses, the stellar exterior expands and a red giant is born, beginning a new stage in the star’s development marked by nuclear reactions that form higher elements such as carbon and oxygen. These new processes are governed by nuclear contradictions, radically different, both qualitatively and quantitatively, from those that produced helium. Proton fusion into helium has not disappeared entirely in the expanded exterior but the dominant process is now helium fusion, especially in the stellar core.

			This kind of overall spiral process of gravitational collapse, followed by ignition of some kind of nuclear fuel, continues through a number of similar but distinct stages involving qualitatively different nuclear processes, the number of stages depending most decisively on the original mass of the star. It leads ultimately to different residual forms such as white dwarfs, neutron stars, quark stars, or black holes. There is a limit to the possible fusion processes; they can go on, at most, until the stage where iron, the most tightly bound of all nuclei, becomes the dominant product of the nuclear reaction.

			
				
					The End of Fusion Processes in a Star

					In all previous stages, the fusion process released energy. The fusion of iron with anything else consumes energy. A low mass star does not reach this stage and eventually becomes a white dwarf that radiates away its energy until it becomes a black dwarf, unless it happens to have a binary partner, in which case it might become a nova by stealing nuclei from its partner, repeating the earlier fusion processes and blowing off its outer layer in an expanding planetary nebula, sometimes repeatedly. A high mass star that reaches the stage of producing iron out of silicon will simply undergo collapse when it runs out of fuel since nuclear fusion is not possible with iron as the fuel. Its collapse releases a spectacular amount of gravitational energy in a matter of tenths of seconds, radiating more energy per second than an entire galaxy undergoing more “tranquil” development. The collapse of this core gives a supernova and a residue that is a white dwarf, neutron star, or a black hole, depending on the mass of the residue.

					There are many possible pathways depending on details such as the original mass of the star, how much gets blown off at each stage, if it is a binary star, its location in its galaxy, and so on. Black holes, millions or even billions times more massive than the sun, exist at the core of many (all?) galaxies.18 Stars in the vicinity of such cores can be expected to behave radically differently than what is sketched here.

				

			

			We thus see a series of spiraling nuclear processes, each with its own form of the negation of the negation, whose general features are:

			
					The presence of certain kinds of nuclei that are not burning and are interacting only mechanically

					Gravitational collapse that ignites a qualitatively different nuclear burning process (fusion) than has occurred previously

					Production of new nuclei (interacting only mechanically) and a stellar residue.

			

			Here is the RCP’s version of the process:

			Contemporary theory holds that after the Big Bang, the now-known universe contained only hydrogen and helium. But as the first generation of stars coalesced out of the form of matter created by the Big Bang themselves exploded in massive supernovas, the tremendous heat generated in those explosions broke down the atoms of these elements and then fused them back together in new ways, thus creating new elements (such as carbon, oxygen, etc.). The matter and energy given off in that round of explosions eventually synthesized itself in another “generation” of stars, this time with a qualitatively more complex chemical structure. In this light, the exploding supernovas were at one and the same time an incredibly massive destruction of the old order and the basis for synthesis on a qualitatively new level. Of course, the generations referred to here are extremely approximate; it is not as if the entire first generation of stars after the Big Bang exploded anywhere near simultaneously, or as if they (and their ‘descendants’) did not (and do not) vary in may ways from one another. But that’s precisely the point; while processes do not proceed in orderly or predetermined ways, packaged in nice little categories instantly amenable to human understanding, they do in fact approximate spirals which have their own (particular and conditional) ‘laws’ (or better, contradictory characteristics) which broadly mark them off from other periods of development despite the interconnections.12 (The Science of Revolution, p. 47)

			To raise the specter of disorder and the great difficulties in understanding this tremendously complex development without presenting a simplified but adequate approximation of how spiral development actually occurs deflects attention from the essence of the process, which we can understand.

			The mountain of data and extensive experience with almost the entire field of physics that is needed in the theory of the Big Bang is indeed very formidable, and astrophysicists would be first to admit that it is not “instantly amenable to human understanding.” Furthermore, there is a wealth of interpenetrating processes that produce alternate pathways and introduce randomness in the spatiotemporal development of the known universe. Indeed, not all of the old generation stars go nova or supernova at the same time or even in the same way, especially near the center of galaxies where stars interact strongly with each other and with the central black hole. But Big Bang theory has emerged from elaborate studies of all the processes we presently know about, based on sufficient determinateness, even amid the complexity, to make such calculations and organize the observations into a somewhat coherent picture of events. All of this is based ultimately on the definite pathway of development governed by any solitary contradiction, modified by randomness introduced through the influence of a complexity of processes. It is amenable to human understanding, partially, approximately, not all at once or once and for all, and certainly not quickly or without a lot of effort. As of 2016, there remain important gaps in the theory such as questions of dark matter and dark energy, as well as a myriad of as yet unexplained details. No one claims that all astrophysical phenomena have been discovered, much less explained. Furthermore, there are aspects of Big Bang theory that remain controversial and are certainly not to be accepted at face value, such as the competing views that the universe started as a point, or if not a point exactly, a very tiny object called a superstring, or emerged out of the vacuum, together with an antiuniverse. Some scientists continue to accept without question the highly questionable idea that Big Bang theory is about the entire universe and not merely the known universe. These are reasons to be cautious, open, skeptical, especially of the idealism that gets promulgated along with the materialism, but there is no reason to conclude that there are no definite pathways of development for single contradictions.

			The Science of Revolution interprets the spiral development in terms of the new generations of stars that arise from the debris of the older generation of stars: “The matter and energy given off in that round of explosions eventually synthesized itself in another ‘generation’ of stars, this time with a qualitatively more complex chemical structure.”13

			This is the only place where a spiral is actually described and hence is a most welcomed passage. However, it grasps the spiral on the surface of things but not in its essence and thereby gives a muddled picture of what synthesis in a contradiction actually is. In this way, it muddles spiral development itself. Nowhere is the specific contradiction responsible for the spiral even alluded to, much less discussed, though an adequate, highly simplified discussion is really not that difficult to give.

			In and of itself, spiral development of a star is based on the gravitational contradiction—the kinetic energy of the dust, either old or new, versus gravitational attraction. This gives rise to a motion that drives the entire development in this phase of evolution. The material forming the basis for each generation is provided by the contradictions of nucleosynthesis at each stage. Each of these plays the role of fundamental contradiction during one leg of the spiral of nucleosynthesis and determines the nature of each step in the sequence of processes through which a generation comes into being and passes away. Negation of the negation occurs repeatedly through the spiral of nucleosynthesis as each nuclear contradiction is resolved. This is the underlying reason that the stars of the new generation contain small amounts of nuclei more complex than helium. Each nuclear process proceeds along a predetermined path after smoothing over fluctuations on this level of analysis (as Marx smoothed over price fluctuations in Capital). The predetermined character of the path is used in fixing rates of development that are then used to calculate stellar lifetimes, temperatures, luminosities, radii and colors, and the relative abundances of the chemical elements.14

			However, there is spiral development in the gravitational contradiction itself. In the formation of one generation of stars, the stellar dust has a certain distribution of particular nuclei whose interactions are initially gravitational. They act on each other in a mechanical, external way (mainly), only affecting each other’s mechanical motion. But what was external transforms at a certain stage, when the temperature is sufficiently high, into an internal process; new particles are created from the old. Having proceeded through a number of such stages, stars explode, leaving pieces of debris that once again do not affect each other internally and only affect each other’s mechanical motion (mainly). Once more, a negation of the negation is seen, analogous to the third form in the grinding of barley into flour—the debris is qualitatively different than what existed prior to the formation of a particular generation of stars. The motions of the objects in the debris and their gravitational interaction with each other are also quantitatively different than before.

			What is presented here is very coarse—much more can actually be said. Even on the crude, popular level of this presentation, it is possible to go much further, to explicitly identify and track a host of instances of negation/sublation and transformations of opposites into each other. However, this would result in a book on astronomy. Instead, the intention is to merely show in outline that the framework of classical materialist dialectics is essential, as opposed to the thin gruel served up in The Science of Revolution, necessitated by a caricature of materialist dialectics. A deeper discussion of astrophysics along the lines laid out here would only strengthen this conclusion.

			5.3    Spiral Development in the Evolution of Species

			Evolution, in general, whether of stars or species, always provides dramatic examples of spiral development. Before presenting one transition in this evolution, let us examine how the RCP claims to describe spiral development in the evolution of species:

			This is often portrayed as an extremely gradual process in which each generation improves upon the last and, over time, a new species gradually and imperceptibly emerges. Actually, evolution has been marked by periods of tremendous extinctions followed by incredibly rapid development of new species in a concentrated period of time. The dinosaurs, which dominated the animal kingdom for 140 million years, were wiped out in an extinction that eliminated between 25% and 50% of the species on earth at that time. Interestingly, there is a lot of speculation, and more than a little evidence, that dinosaurs were continuing to develop at the time they became extinct, and that the cause of the extinction was a severe change in the earth’s climate due to an externally-caused cataclysm; some think a huge meteor crashed into the earth and the dust that filled the atmosphere blackened the sun’s rays enough to drastically alter the temperature, a change to which the dinosaurs, along with many other species could not adapt.

			The little tree-dwelling animal which became the prototype for the mammals was not an improved edition of the dinosaurs but a form of animal which differed qualitatively from the dinosaurs . . . in ways enabling it to survive the wipeout and begin to take root, flourish and branch out on various paths of development. . . .  And the fossil record does not show humans developing out of four-legged monkeys via a series of stooped-over intermediaries, but reveals instead a sudden emergence of upright walkers.

			Just to sum up this example and put it in the context of spiral development, the point here is both that the epoch of dinosaurs and that of mammals form distinct spirals of development with their own fundamental contradiction and particular characteristics, and that this development did not proceed in a straight line but in a zig-zag, spiraling development, through which the fundamental contradiction of the process unfolded. (The Science of Revolution, p. 48)

			Once again, this description, which, according to the RCP, illustrates spiral development, does not do so, even metaphorically, much less scientifically. The statement “that the epoch of dinosaurs and that of mammals form distinct spirals of development with their own fundamental contradiction and particular characteristics,” merely alludes to spiral development, leaving unexplained what is meant by “spiral” or what is “spiraling.” As in all of The Science of Revolution’s examples, it is not simply a matter of faulty exposition that a rewrite would fix, but a matter of fundamentally misunderstanding materialist dialectics.

			What the passage really illustrates is not spiral development but how factors external to a process can become internal to it, or as described in the grain–flour example, how the internal sublates the external and in doing so, produces a new fundamental contradiction.15 The interactions of the genetic information of living organisms with the environment are the basis of natural selection by means of which species evolve. This is precisely a process that displays the negation of the negation and spiral development in the contradiction of condition and basis, in the sense of Marx, Engels, and Lenin. There is one spiral (or set of spirals) leading up to the dinosaurs and another one beginning on an entirely new basis, because of the changed conditions, with “the little tree-dwelling animal that became the prototype for the mammals.” The extinction of species also resembles the grinding of barley, in the sense described in Chapter 4. In both cases, spiral development and sudden leaps are products of the negation of the negation; each leg of the spiral occurs between two instances of the negation of the negation, which are the endpoints of the leap.

			Even the emergence of macroscopic species seems to have been made possible by the transformation of the conditions of evolution, especially the composition of the atmosphere and its temperature, produced by the microscopic organisms already in existence. There is growing sentiment among biologists today in support of the hypothesis advanced by microbiologists such as Lynn Margulis on the emergence of the various kinds of modern cells, eukaryotes, from the symbiosis of once simpler and independent cells.16 The eukaryotic cell seems to be composed of formerly independent prokaryotes such as the nuclei, cilia, and either mitochondria in animal, fungal, and protoctist cells or chloroplast in plant cells. These eukaryotic cells seem to be necessary for the formation of complex organs. In this scenario, evolution made a sudden leap when this new kind of unity was formed, capable of reproducing only as a single whole. This was a response to accumulation of the waste product of the then dominant life forms, the prokaryotic cyanobacteria (blue-green algae), spirochetes, and respiring bacteria. This is the first negation of these life forms; their waste product, oxygen, was toxic to most of the existing bacterial life, and the “oxygen holocaust”17 caused massive bacterial death. However, it also encouraged mutations, the second negation or the negation of the negation, that created strains for which oxygen was life-sustaining. At the beginning of this spiral, life on Earth was dominated by the prokaryotes. At its end, the eukaryotes began an entirely new line of development, not possible on the basis of the prokaryotes.

			This is an example that points to what could possibly happen in the present epoch. Global warming, the ozone hole, the depletion of the rain forests, the chemical and thermal pollution, nuclear war—any of a number of disasters brought on by imperialism’s inherent rapaciousness—could open up an entirely new spiral of development. One day, an entirely new form of life, unimagined today, might be discussing how the oxygen holocaust was eventually followed by another holocaust that produced the spiral leading up to them. This is how the internal cause of change can transform into its opposite, become sublated in the external cause of change, metamorphose it into a new external cause, which in turn selects a new internal cause of change that gives rise to an entirely new line of development. This kind of phenomenon fits readily into the framework of classical materialist dialectics but cannot be encompassed within Mao’s (or the RCP’s) formulation without major surgery.

			Notes

			
					See Gustav E. Mueller, 1958, “The Hegel Legend of Classical ‘Thesis-Antithesis-Synthesis’,” Journal of the History of Ideas, 19(3), 411–414.Note that the formulation “thesis-antithesis-synthesis” bears a superficial resemblance to the formulation, “thesis—negation—negation of the negation.” However, Hegel’s negation of the thesis also sublates it, in contrast to the opposition of the antithesis to the thesis in the Fichtean scheme. The Hegelian negation of the negation sublates both sides of the original contradiction, while there is some question whether the Fichtean synthesis unifies the thesis and antithesis at all. Furthermore, Hegel’s scheme involves a process that flows out of the very character of the thesis and its negation.


					For example, such a distortion of Hegel’s view is made by Herr Eugen Dühring. See F. Engels, Anti-Dühring.

					Recall the passage cited in Chapter 2 from Capital, Vol. I, p. 763: “The capitalist mode of appropriation, the result of the capitalist mode of production, produces capitalist private property. This is the first negation of individual private property, as founded on the labour of the proprietor. But capitalist production begets, with the inexorability of a law of Nature, its own negation. It is the negation of negation. This does not re-establish private property for the producer, but gives him individual property based on the acquisition of the capitalist era: i.e., on cooperation and the possession in common of the land and of the means of production.”

					In these formulae, C stands for a commodity, M for money and M′ for another amount of money. The formula C–M–C stands for an exchange process of C for M followed by another exchange of M for another commodity. The formula M–C–M′ stands for an exchange process of M for C followed by another exchange of C for another amount of money M′.

					This is a necessary task but not exactly a fun one, especially since the U.S. ruling class launched a massive FBI assault on the RCP that began when its embryonic organization, the Revolutionary Union was formed: Aaron Leonard and Conor A. Gallagher, Heavy Radicals: The FBI’s Secret War on America’s Maoists, Zero Books (2015). However, science advances through correction of errors. Special relativity negated the errors of Newtonian mechanics and preserved what is correct, modified by the negation. We need to do something similar: understand and correct any errors we detect.

					Avakian, Mao Tsetung’s Immortal Contributions, p. 183 ff.

					“‘Fountain of Youth’ Telomerase: Scientists Successfully Map Enzyme That Has Rejuvenating Effect On Cells,” Science Daily News, March 27, 2013; www.sciencedaily.com/releases/2013/03/130327133341.htm The news article is based on the research paper, Stig E Bojesen et al., 2013, “Multiple independent variants at the TERT locus are associated with telomere length and risks of breast and ovarian cancer,” Nature Genetics, 45(4), 371; doi: 10.1038/ng.2566Is aging inevitable? The proper scientific attitude is to ask why or why not and not simply accept its inevitability unquestioningly. In fact, aging is not necessarily inevitable for sea urchins, Science Daily News, May 25, 2016; https://www.sciencedaily.com/releases/2016/05/160525132556.htm Also see Ker Than, “‘Immortal’ Jellyfish Swarm World’s Oceans,” National Geographic News, January 29, 2009; http://news.nationalgeographic.com/news/2009/01/090130-immortal-jellyfish-swarm.html, where the ability of an adult Turritopsis dohrnii to revert to its youth is reported on: “But when starvation, physical damage, or other crises arise, ‘instead of sure death, [Turritopsis] transforms all of its existing cells into a younger state,’ said study author Maria Pia Miglietta, a researcher at Pennsylvania State University.”


					See note 1. In his day, Hegel railed against the triad, thesis-antithesis-synthesis, because in the hands of dilettantes and detractors, it was a formula for just such a gross caricature of dialectics. See section 4.6 for a discussion of a common mechanical caricature of materialist dialectics.

					The exact result within the framework of special relativity is the form of the negation of the negation in this case. For those with special knowledge or interest in this subject: the contradiction that drove the development from Newtonian physics to Einstein’s special relativity was between a puzzling feature of the electromagnetic wave equation (obtained from Maxwell’s equations of electromagnetism), having to do with the frame of reference in which the speed of light is to be evaluated, and certain experimental results: the Michelson-Morley experiment, which yielded a negative result in its attempt to detect the relative motion of the Earth through the “stationary luminiferous ether”; and Fizeau’s experiment on the index of refraction of a moving medium and the aberration of starlight.

					Exactly how, when, and where clustering takes place is random due to the complexities of the interactions. Computer modeling of this process is an ongoing area of study, and the results are very encouraging but not definitive.

					Actually, there are two main processes that generate helium depending on the temperature and the amounts of carbon, the proton-proton chain, and the carbon cycle. We shall speak of these chains of nuclear processes as though each were a single process characterized by a single fundamental contradiction, though actually, there is a sequence of different fundamental contradictions in the course of each process. Thus we suppress some of the spirals within each chain. For more details, see any standard modern introductory text, such as J. B. Kaler, Astronomy!, Harper-Collins, New York (1994).

					There are a number of errors and confusing statements in this description, which are treated more accurately in the textbox, The End of Fusion Processes in a Star.

					The Science of Revolution, p. 47. There is a small error here, which, however, causes no great immediate harm. It is not the “qualitatively more complex chemical structure” but the qualitatively more complex mixture of nuclei that is most distinguishing about the next generation.

					A rough analogy can be drawn with the development of human society. If the hydrogen and helium stellar dust that began this phase of development corresponds to primitive communalism, then slave society corresponds to the hydrogen burning phase, and feudal society to the helium burning phase. Capitalism would compare to the more complicated burning phase that occurs next and communism to the phase following a supernova.

					On p. 47 in The Science of Revolution, the remark is made that “relatively external contradictions (in one context) can alter a process’ direction of development and even eliminate it altogether.” This might seem to grasp the point that the internal sublates the external and in so doing, produces a new fundamental contradiction. However, the remark actually overlooks it, since in the RCP’s description, the new direction of development does not occur via the process of sublation. Also, the use of the term “context” in the statement, “[R]elatively external contradictions (in one context) can alter a process’ direction of development” which is presumably describing an objective process can only be called oxymoronic—so in another context, it doesn’t? What does this mean? Furthermore, what does “relatively external” mean?

					See Lynn Margulis and Dorion Sagan, Microcosmos, Summit Books, New York (1986). This line of thought first appeared in I. E. Wallins, Symbionticism and the Origin of Species, Williams and Wilkins, Baltimore (1927). However, new research points to the possibility that the first animals also played a role in the oxygenation of the atmosphere and oceans. See Timothy M. Lenton, Richard A. Boyle, Simon W. Poulton, Graham A. Shields-Zhou, and Nicholas J. Butterfield, “Co-evolution of eukaryotes and ocean oxygenation in the Neoproterozoic era.” Nature Geoscience, 2014; http://dx.doi.org/10.1038/ngeo2108.

					So named by Lynn Margulis and her son Dorion Sagan.

					http://jilawww.colorado.edu/research/blackholes.html

			

		

	
		
			6

			Interconnectedness of the Laws of Materialist Dialectics

			Phase Transitions of Water

			6.1    The Relation of Quantity and Quality

			The quality of a thing, process, or phenomenon is the collection of features it possesses that distinguishes it from other things, processes or phenomena. Every quality, however, is based upon some quantitative definiteness. The colors of objects have wavelengths of light underlying them. Definite molecular structures with specific quantitative aspects produce the definite aromas of things. Each chemical element has a unique number of protons in its nucleus. Harmonious sounds arise from combining sounds with certain ratios of frequencies. The hardness of a metal reflects the strength of the atomic forces binding its atoms into the crystalline structure of the metal.

			In turn, quantity is based upon some qualitative definiteness. If the fingers of each hand did not have a definite quality that belongs to all of them, then we would not be able to count them up to five. Whenever a count of some type of object is made, a prior judgment about qualitative similarity must have been made. This is true of the most rudimentary of all quantitative measures, those utilizing whole numbers, and is true of all other kinds of quantitative measures developed from the integers as a basis—for example, quantitative measures based on the set of so-called real numbers (which includes fractions and irrational numbers).

			Thus, quality and quantity are mutually dependent concepts. However, the concern of the law of the transformation of quantity into quality and vice versa, are two distinct, mutually exclusive forms of change: qualitative and quantitative change. There has been much confusion about this law, precisely because it looks so simple and possibly for some people, so obvious. Once again, it is helpful to consider an erroneous example in order to clarify the content of this law:

			Mao . . . pointed out that the transformation of quantity into quality—while an important principle of development—is basically a case of the unity of opposites, in this case the unity (and struggle) between quantity and quality.

			The unity of opposites between quantity and quality relates to two contradictory forms of motion of a thing or process. There is gradual, or quantitative change, in which the contradictions of a thing or process may intensify (or be mitigated), while its qualitative character remains essentially the same; and there is qualitative change, in which the struggle of opposites comes to a head and results in a fundamentally new entity. Water for example, in changing to steam, goes through a period of quantitative buildup of heat, in which its fundamental qualitative character as water does not change as it gets hotter—until, that is, it reaches the boiling point and makes a leap to the qualitatively new entity of steam. In society, too, the contradictions mount and intensify until the old identity can no longer comprehend them, and a period of open revolutionary struggle begins. If the new revolutionary forces are victorious, society is then reorganized on a qualitatively new basis. The new entity or process, in turn, gives rise to a new period of quantitative and gradual change, but on a qualitatively new basis with new contradictions and opposites; then, eventually, comes a new period of qualitative change, and on and on.

			But it is important that this principle 1) not be construed arithmetically or mechanically, and 2) not be put on par with the fundamental law of the unity and transformation of opposites. (The Science of Revolution, pp. 56–57)

			Following Mao, the Science of Revolution treats the relation of quantity and quality merely as an example of a contradiction (which is not wrong in and of itself), though it is declared “an important principle of development.” Unfortunately, in precisely what way it is important, especially in relation to the development of a process, is never explained. What substitutes for an explanation, as with the other examples in The Science of Revolution, grasps the surface of things and deflects from understanding the actual role of the transformation of quantity into quality in the development of any process. Furthermore, the process that the alleged contradiction of quantity and quality supposedly governs is not specified or even alluded to. Conceptually, this goes no further than Hegel in the example of the phase transitions of water:

			Thus the temperature of water is, in the first place, a point of no consequence in respect to its liquidity; still with the increase or diminution of the temperature of liquid water, there comes a point where this state of cohesion alters and the water is converted into steam or ice.1 (Hegel)

			Engels, following Hegel, correctly generalizes this into a basic law of dialectics:

			All qualitative differences in nature rest on differences of chemical composition or on different quantities or forms of motion (energy) or, as is almost always the case, on both. Hence it is impossible to alter the quality of a body without addition or subtraction of matter or motion, i.e., without quantitative alteration of the body concerned. In this form, therefore, Hegel’s mysterious principle appears not only quite rational but even rather obvious.2 (Engels)

			However, something essential is missing, namely the interconnection between the laws of materialist dialectics, which is not so obvious and demands explanation.

			6.2    Revisiting Phase Transitions in Water

			Ever since Hegel, the example of heating water until it boils has been used repeatedly as the premiere example of quantitative change eventually giving rise to a qualitative change. The problem is that past treatments of this example have been superficial, shedding little light on what actually transpires in the physical process of heating water. Let us take another, closer look at the process here. Our examination reveals much more than the fact that as quantitative change accumulates, it eventually gives way to qualitative change. What occurs is the synthesis of a contradiction, as elaborated by the negation of the negation, which in turn defines the content of the qualitative leap. The details resemble the discussions of the grain–flour transformation and of nucleosynthesis, so our focus here is the inner connection between the law of contradiction, the law of the transformation of quantity into quality and the law of the negation of the negation. The resemblance is not accidental; as has been pointed out previously, “Dialectics is nothing more than the science of the most general laws of motion and development of Nature, human society and thought.”3

			In any one phase of the system—consisting of a certain quantity of H2O (water molecules)—the external condition is sublated in the internal basis for which the fundamental underlying contradiction is the structure contradiction between the kinetic energy of the H2O molecules, on the one hand, and their attraction, on the other. The external condition is one where the quantity of H2O is being heated in some manner and is subject to a certain pressure, such that only processes on the molecular level are possible.4 Treated as a molecular system, there is a binding energy associated with the ice phase and a smaller binding energy associated with the liquid phase. In the steam phase, we shall speak of the structure contradiction for simplicity, though the molecules overwhelmingly only affect each other’s mechanical motion. There is a qualitatively distinct structure contradiction corresponding to each of the different forms of structure. Begin with ice and imagine it being heated up so that it passes through the liquid and steam phases. The phase transitions (ice → liquid → steam) in the macroscopic behavior of the system arise from and correspond to qualitative leaps in the form of the structure contradiction that occur on the molecular level.

			What happens, roughly speaking, is that from the onset of the phase at a certain temperature and pressure, the system vibrates more violently as it is heated, and this corresponds to a rising temperature of the system: a quantitative change. The heat is transformed into vibrational kinetic energy of the water molecules. However, there is a specific temperature, 0ºC (assuming the system is at sea level and subject to atmospheric pressure), where the heat cannot go into the vibrations and goes instead into the rearrangement of the bonds between the molecules—a qualitative change. The temperature remains constant during this process, despite the addition of heat, until the system as a whole finally ends up in the new phase with the molecules rearranged. (In the transition from liquid to steam, the bonds are broken.) This is the moment of a phase transition, the moment when the quantitative influx of heat goes directly into the qualitative rearrangement, the resolution of the particular structure contradiction that existed in the old phase and the onset of a new one—the moment of direct transformation of quantity into quality, of “the interruption of gradualness”5—a point omitted in The Science of Revolution. This is precisely what Engels is referring to when he says, “the so-called physical constants are for the most part nothing but designations of the nodal points at which quantitative addition or subtraction of motion produces qualitative change in the state of the body concerned, at which, therefore, quantity is transformed into quality”6 (emphasis added).

			The quantitative increase of the temperature prepares the condition necessary for the resolution of the structure contradiction particular to each phase. The destructive side of the contradiction is the kinetic energy of the particular motion induced by the heating process and the negation of the negation that occurs in the resolution of the contradiction is the return of the state where the structure that permits that particular motion is gone. To see what it is, we must see what the state of the system was at the birth of the particular structure contradiction—the initial state in this instance.

			In the case of the usual form of ice7 being heated, the hexagonal crystalline structure is dismantled into separate water molecules in the liquid phase. To be in the liquid phase means that these molecules still maintain some degree of cohesion and correlation in their motions, as opposed to either the solid phase, where the correlations are very high, or the steam phase, where the correlations are practically nonexistent. The cohesion and correlation of the molecules in the liquid state is the return of a feature of the initial state, the cohesion and correlation of the molecules in ice.

			The state preceding the formation of the chunk of ice that is our focus, from which the structure contradiction for the ice phase emerged, was a certain number of separate molecules in various phases of H2O—a number in the steam phase, another number in the liquid phase, partially separate but with significant correlation, and still yet other separate amounts distributed among other solid phases of ice and consequently forming highly correlated, differentiated collections of molecules. All of these separate molecules or separate collections of molecules were gathered together by the intermolecular forces that the conditions permitted to operate so as to form the normal chunk of ice that is our current focus. When the contradiction is resolved—when one leg of a spiral is completed—we have the return of separate components, but now in the liquid phase. This is the emergence of a negation of the negation—that is, a new phase characterized by a new structure contradiction—and a new leg begins on the new basis.

			In the case of liquid being boiled, the correlations of the molecules while in the liquid phase are almost totally destroyed as the molecules are separated into entities moving almost independently in the steam phase. The state preceding the formation of the volume of liquid on which we are focused is similar to that from which the ice phase emerged. The negation of the negation occurs here too: the initial state of the independent conglomerations of molecules that came together to give rise to the liquid, is transformed through the heating of the liquid to give the final state consisting of more or less independently moving molecules in the steam phase.8

			The qualitative transformations that occur through the “quantitative buildup of heat,” at the nodal temperatures9 (e.g., boiling or melting points), are leaps between various qualities, forms of the negation of the negation that are nodes marking the initial and final points of one leg of a spiral. Throwing out the negation of the negation distorts what is happening in a very basic way. When such a mistake is made, the transformation of quantity into quality can then only be viewed as an example of a contradiction on the surface of things. By a wrong view of synthesis, negation of the negation and spiral development in The Science of Revolution, the qualitative leaps are severed from the contradictions determining the nature of the heating process; the transformation of quantity and quality in the essence of things is concealed, covered over. This remark also applies to On Contradiction to some extent and to Mao’s Talk on Questions of Philosophy to an even greater extent.10

			Let us now refine our previous analysis. Throughout the process, there are incessant fluctuations. In any one phase, small portions of the system exist in other phases (not that any fixed portion of the system is permanently in one of these other phases—there is an incessant change of personnel, so to speak). There is some vapor present in both the liquid and ice phases, and some ice in the liquid phase, especially below 10ºC. The description of the system using quantities such as temperature, pressure, and volume is valid but limited. This is especially true at the moment of a phase transition, the revolutionary moment or moment of leap, when the direct transformation of quantity into quality takes place; the pressure and volume become indefinite due to the large and intense fluctuations. The very presence of a portion that has gone over to the next phase plays an enabling role for the portion that hasn’t yet done so. For example, when water in a pan is heated, microscopic bubbles of steam can form and help to distribute the heat throughout the pan. In this way, the advanced portion mediates and facilitates transporting the energy to the rest of the system. Some portions get dragged back while new portions go over, until enough energy is delivered to the system, which then enables it to enter the new phase as a whole, more or less.

			This kind of behavior is most dramatic in certain situations: It is possible to have a system superheated, heated very carefully so that the temperature continues to rise, past the temperature where a phase transition is possible but without such a transition occurring. Under atmospheric pressure, water can boil at 100º C. However, even at this pressure, it can be kept in the liquid phase at much higher temperatures if it is very pure. The tiniest jiggling of the system, however, causes the entire system to undergo the phase transition much more dramatically than in the usual case.11 The phase transition, whether of this superheated form or not, is reminiscent of periods of revolutionary upheaval in society, involving “developments of such magnitude twenty years are not more than a day.”12 (Marx) The presence of the fluctuations, however, does not take away from the analysis of the main trends in each of these processes, which must be grasped before taking the fluctuations into account. This is a negation of the negation in the level of the analysis. A new understanding is achieved that displaces the old understanding, and a new basis for further understanding is obtained.

			As in all of the so-called examples of spiral development and so-called counterexamples to the negation of the negation in The Science of Revolution, what is essential to a process is obscured through redefinition, distortion, or revision of the concepts of negation and synthesis. At best, only the surface of things is grasped, and then in a mystified way. These are the wages of the sins of pragmatism and agnosticism.

			The interconnection of the basic laws of dialectics only becomes apparent when the dynamics of a process are examined in terms of the underlying contradictions driving it. As noted above in Section 2.8 and in Chapter 4, there is a marked tendency of Mao to view contradictions as determining the nature of a thing as opposed to the nature of a process that it is undergoing. With such a view, it is a small step from severing the laws of materialist dialectics from each other to proclaiming only one of them to be a law. It is all the more imperative today that the interconnectedness of the laws of materialist dialectics be made explicit, given that Mao rejected key elements of materialist dialectics on a theoretical level even though he upheld them in practice.

			If we do not delve into the dynamics of processes, we are left with “Hegel’s mysterious principle” (Engels). The actual wellsprings from which the quantity/quality transformation emerges remain hidden. In Engels’s examples, how the transformation expresses the working out of the law of contradiction itself is not even hinted at, much less exhibited. The other examples in Anti-Dühring, unfortunately, do not help to fill in the gap in typical discussions of the phase transitions of water. In fact, they actually compound the confusion and lead even further away from a materialist grasp of the interconnection of the laws of dialectics. This point in our legacy must also be examined and not allowed to fester. We do this in the spirit of upholding Marx and Engels in their relentless resolve to be as thoroughly scientific as they possibly could.13

			6.3    More on the Quantity/Quality Transformation

			In Marx’s discussion of the “minimum of the sum of value that the individual possessor of money or commodities must command, in order to metamorphose himself into a capitalist,” he notes, “Here as in natural science, is shown the correctness of the law discovered by Hegel (in his ‘Logic’), that merely quantitative differences beyond a certain point pass into qualitative changes,”14 adding in a footnote to this passage that “[t]he molecular theory of modern chemistry first scientifically worked out by Laurent and Gerhardt rests on no other law.”

			Engels explains that Marx was referring to

			the homologous series of carbon compounds, of which a great many are already known and each of which has its own algebraic formula of composition. If . . . we denote an atom of carbon by C, an atom of hydrogen by H, an atom of oxygen by O, and the number of atoms of carbon contained in each compound by n, the molecular formula for some of these series can be expressed as follows:

			CnH2n+2	the series of normal paraffins,

			CnH2nO	the series of primary alcohols,

			CnH2nO2	the series of the normal fatty acids.

			Here therefore we have a whole series of qualitatively different bodies, formed by the simple quantitative addition of elements, and in fact always in the same proportion . . . Each new member of both series comes into existence through the addition of CH2 . . . to the molecular formula of the preceding member, this quantitative change in molecular composition produces at each step a qualitatively different body.

			These series, however, are only one particularly obvious example; throughout practically the whole of chemistry, even in the various nitrogen oxides and oxygen acids of phosphorus or sulphur, there are instances of “quantity being transformed into quality,” and this alleged confused nebulous Hegelian conception is to be found so to speak in corporeal form in things and processes . . . 

			In conclusion we shall call one more witness for the transformation of quantity into quality, namely—Napoleon. He makes the following reference to the fights between the French cavalry, who were bad riders but disciplined, and the Mamelukes, who were undoubtedly the best horsemen of their time for single combat, but lacked discipline: “Two Mamelukes were undoubtedly more than a match for three Frenchmen: 100 Mamelukes were equal to 100 Frenchmen; 300 Frenchmen could generally beat 300 Mamelukes, and 1,000 Frenchmen invariably defeated 1,500 Mamelukes.15 (Engels)

			These examples seem to lay Engels open to the criticism that he tends towards a “mechanical” or “arithmetical” view of dialectics and seem to justify exactly that accusation made against him by Avakian.16 If these passages are read by themselves, then the accusations have some merit, for Engels could be read as if he means the mere heaping of more and more units together (as for instance, the addition of units of CH2 to successive members of the paraffin series) generates the qualitative changes. However, it should be noted that Engels addresses such a view in the same chapter that the Engels citation is taken from, when he ridicules Dühring: “What a comical effect is produced by the reference to the confused and foggy Hegelian conception that quantity changes into quality, and that therefore an advance, when it reaches a certain size, becomes capital by this mere quantitative increase.”17 After skewering Dühring’s silliness, he puts forward an emphatically non-mechanical and non-arithmetical view when he explains Marx’s summation on cooperation: “As for example, the fact that the cooperation of a number of people, the fusion of many forces into one single force, to use Marx’s phrase, creates a ‘new power,’ which is essentially different from the sum of its individual powers” (emphasis added).18

			This passage clearly recognizes the difference between a heap, a mere arithmetic collection of individuals, and a whole, an organized collection of cooperating individuals. This point is made even more clearly when Engels refers to Napoleon’s comparison of the Mameluke and the French cavalries. It is not just the “mere quantitative increase” that produces qualitative change as is alleged in Dühring’s caricature of dialectics. Engels very sharply and clearly sums up:

			Just as with Marx a definite, though varying, minimum sum of exchange value was necessary to make possible its transformation into capital, so with Napoleon a detachment of cavalry had to be of a definite minimum number in order to make it possible for the force of discipline, embodied in closed order and planned application, to manifest itself.17 (Engels, emphases added)

			In other words, the qualitative change does not occur because of the quantitative development; rather, the quantitative development acts as a condition that allows the qualitative change to occur, through the operation of some underlying contradictions (those underlying “the force of discipline” in the case of cavalry, or “the cooperation of a number of people” in Marx’s remark). In the examples from chemistry where he might be accused at least of veering dangerously close to being “mechanical” or “arithmetical,” he is better criticized for not being as clear on this point as he is when discussing capital and cavalry.19

			However, there is a far more serious criticism that must be made. Capitalist organization in the factory and society is required for a collection of values to become capital; horsemen must fight in a disciplined manner according to orders and a plan in order to be cavalry and not merely be assembled together as a host of riders; molecules must enter into certain structures and not merely be heaped together—so much carbon, so much hydrogen, and so on assembled in one locale—to have certain chemical properties. Of the many ways to assemble the same types and amounts of chemicals in the human body, it is certain that most ways lead to nonhumans. In other words, as Marx and Engels clearly recognized, a certain kind of organization must arise that expresses the change in quality. Underlying such organizations are processes that knit their respective constituents together into coherent wholes. It is true, as Marx and Engels assert, that certain quantitative minima must be exceeded in each case in order for a qualitative shift in processes to occur. The concept of critical mass, so common today in the era of nuclear weapons, comes very close to this idea. This is all that Marx and Engels mean by “the law of the transformation of quantity into quality and vice versa” in these examples.

			This meaning is correct but one-sided; it is silent about the fact that the quantitative development must occur in certain specific ways in order for the qualitative change to occur. Because of this, the discussions of all of the above examples differ in a fundamental way from the discussion of the water example given here.

			To grasp this point, it is helpful to recall the example of nucleosynthesis in stars. As in the discussion of the phase transitions of water, the transformation of quantity into quality in this case also does not stand on its own, disconnected from the identity of opposites and the negation of the negation. Hence it cannot be firmly grasped without understanding the direct, inner connections of the laws of dialectics. The drivenness towards qualitative transformation resides in the underlying contradictions driving processes whose underlying motions are necessary to an understanding of quantity turning into quality. If we had, instead, mimicked Engels’s discussion of the carbon compounds in discussing nuclei of atoms, we would have simply noted that the quantitative addition of nucleons (protons and neutrons) to the nucleus produces nuclei with qualitatively new properties. These additions would not occur through any material process such as stellar nucleosynthesis but through processes in the mind. How drab, wrong-headed, and misleading such an idealist treatment would be compared with a materialist discussion of nucleosynthesis such as is sketched here. While the critical mass concept is valid, the law of the transformation of quantity into quality and vice versa goes much further, involving real processes that effect the transformation.

			Notes

			
					Hegel, Encyclopaedia of the Philosophical Sciences, § 108, Addendum. Cited by Engels in Dialectics of Nature, p. 65, where he notes the relevance of this passage to a vast array of physical phenomena: “Similarly, a definite minimum current strength is required to cause the platinum wire of an electric incandescent lamp to glow; and every metal has its temperature of incandescence and fusion, every liquid its definite freezing and boiling point at a given pressure—in so far as our means allow us to produce the temperature required; finally also every gas has its critical point at which it can be liquefied by pressure and cooling. In short, the so-called physical constants are for the most part nothing but designations of the nodal points at which quantitative addition or subtraction of motion produces qualitative change in the state of the body concerned, at which, therefore, quantity is transformed into quality.”

					F. Engels, Dialectics of Nature, p. 63.

					F. Engels, Anti-Dühring, 1972 New World Paperback Edition, p. 155.

					Another kind of external condition would give a different process with its own form of transformations of quality and quantity—for example, if the water is used as a neutrino detector, as was done in the neutrino measurements of supernova 1987A.

					“What distinguishes the dialectical transition from the undialectical transition? The leap. The contradicttion. The interruption of gradualness. The unity (identity) of Being and not-Being” (V. I. Lenin). Collected Works 38, p. 226. Lenin placed this comment in a box. The moment of direct transformation of quantity into quality is of immense importance in dialectics and should not be omitted.

					F. Engels, Dialectics of Nature, Progress Publishers (1934), p. 65.

					There are eight known phases of ice and hence eight possible crystalline structures that water molecules can form. Incidentally, Kurt Vonnegut’s novel, Cat’s Cradle, is based on the imaginary discovery of a ninth form of ice called, naturally, ice-nine.

					Had we so desired, we could go into a discussion of a further phase transition at a higher temperature, where the water molecules are separated into diatomic hydrogen and oxygen molecules, yet another phase at a still higher temperature where these diatomic molecules are separated into atoms and yet other phases where the oxygen and hydrogen atoms are stripped of their electrons. We then enter temperature ranges where the phase transitions are determined by nucleosynthetic processes, thereby joining this discussion seamlessly with that in Section 6.1.

					This moment is the Hegelian nodal line of measure-relation. See Anti-Dühring, p. 138.

					It should be clear that this entire discussion could have been carried out for the opposite process of cooling instead of heating. In that process, the destructive side of the contradiction would be the binding instead of the kinetic energy.

					This phenomenon is used in the bubble chamber to detect electrons, nuclear and subnuclear particles; they cause rapid boiling in their vicinity as they streak through a liquid, thereby forming trails of bubbles that allow their trajectories to be seen and measured. It is also possible to super-cool a liquid past the freezing point. The existence of super-heated or super-cooled states are instances where it is clear that specifying the pressure, temperature and volume, though often adequate for describing the condition of the liquid, is inadequate under certain circumstances. I know of no robust, quantitative theory of these phenomena in these special circumstances.

					Cited by Lenin in Karl Marx, 1913, English translation reprinted by Foreign Language Press, 1967, 2nd printing 1970.

					In writing of his collaboration with Marx in recovering what was rational in Hegel, Engels remarks, “The separation from Hegelian philosophy was here also the result of a return to the materialist standpoint. That means it was resolved to comprehend the real world—nature and history—just as it presents itself to everyone who approaches it free from preconceived idealist crotchets. It was decided mercilessly to sacrifice every idealist crotchet which could not be brought into harmony with the facts conceived in their own and not in a fantastic interconnection. And materialism means nothing more than this. But here the materialistic world outlook was taken really seriously for the first time and was carried through consistently—at least in its basic features—in all domains of knowledge concerned.” F. Engels, Ludwig Feuerbach and the End of Classical German Philosophy, p. 39.

					Capital, Vol. I, p. 309.

					Anti-Dühring, p. 139–141.

					“In reading over the material on dialectics in Anti-Dühring once again I am even more struck by some metaphysical tendencies, not only in the chapter on negation of the negation, but also on quantity and quality (where, at least for the sake of example but I think for deeper reasons than that, this is treated in a fairly mechanical, almost ‘arithmatic’ [sic] kind of way). In general, I think some of the influence of the metaphysical side of Hegel—including his straight-linish three-step, thesis—antithesis: synthesis, the related notion of negation of negation and of ‘sublation’—is reflected in Engels’s treatment of dialectics.” Bob Avakian, “More on the Question of Dialectics,” Revolutionary Worker 95, March 6, 1981, p. 5.

					Anti-Dühring, p. 137.

					Ibid., p. 139.

					Recall that the RCP seems to have concluded that this is a major negative lesson to be learned from Engels.
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			The Basic Laws of Materialist 
Dialectics Revisited

			7.1    Summary

			Necessity, inevitability, and definiteness of the resolution, properly understood, are rooted in the drive of the destructive or negative side of a contradiction. They are powered by its inexorable and relentless pursuit of satisfaction, of removal of the angst. The vital role of negation/sublation to the development of a process is central to the Marxist-Leninist formulation of the laws of materialist dialectics. Moreover, negation/sublation describe the process of the transformation of opposites into each other. One cardinal implication of this, when applied to the fundamental contradiction of capitalism, is that both the transformation of opposites into each other and negation/sublation are vital to the issue of the inevitability of communism, provided the fundamental contradiction is not displaced by another contradiction. Only when society enters the very specific state of communism will the negative side of the contradiction of private appropriation versus socialized labor, the latter side, be satisfied. In fact, the key defining characteristics of communism are determined by the negative side of the fundamental contradiction of capitalism, the side that drives the system to the termination and resolution of the process governed by that contradiction. Though there is much that cannot be predicted about communist society, Marx’s memorable remark about an essential element of communism was not simply a beautiful, inspiring idea but a statement about the negation of the negation. It bears repeating:

			In a higher phase of communist society, after the enslaving subordination of the individual to the division of labor, and therewith also the antithesis between mental and physical labor, has vanished; after labor has become not only a means of life but life’s prime want; after the productive forces have also increased with the all-around development of the individual, and all the springs of cooperative wealth flow more abundantly—only then can the narrow horizon of bourgeois right be crossed in its entirety and society inscribe on its banners: From each according to his ability, to each according to his needs!1

			The synthesis of a contradiction (as expressed by the negation of the negation which defines the endpoint of a spiral) is the inevitable result of its resolution. A system is driven to a synthesis by the contradiction governing a process. So long as the contradiction exists and is not resolved, the system is driven towards the negation of the negation. When the negation of the negation is reached, the contradiction is resolved and synthesis is accomplished. The opposite sides of the contradiction have been metamorphosed (have been transformed into each other, have sublated each other) and the contradiction is replaced by a new contradiction. The opposites have not merely changed their positions to that of their respective opposites as in Mao’s erroneous formulation. The negation of the negation, the synthesis, expresses the fact that a particular process once existed and gave rise to the synthesis out of a prior state, thereby laying down new conditions for the further evolution of the system, with certain features of the initial state recapitulated—not exactly, but transformed, on a higher level, so to speak. A new contradiction comes into existence. There is a lot more going on than “the new supersedes the old” (Mao).

			The discussion presented here is based on a classical understanding of negation, sublation and synthesis; their meanings are not revised from those of Marx, Engels and Lenin. Colloquializing these terms allows the setting up of easily assailed straw men but that cannot invalidate materialist dialectics and, in particular, the law of the negation of the negation. The negation of the negation, as the essential content of synthesis and spiral development in the sense of Marx, Engels and Lenin, shows up in all of the examples discussed in this book. Furthermore, these concepts are aspects of the concept of the transformation of opposites into each other. An opposite negates its other and is thereby sublated or manifested in its other. This is the process of the metamorphosis of the pair of opposites, and this is what is meant by the transformation of an opposite into its other, contrary to Mao’s formulation. The negation of the negation is the state of the system undergoing the process that results when the transformation governed by a particular contradiction is complete and the contradiction is resolved. Rejecting or bastardizing the concepts of negation, sublation, and negation of the negation while attempting to retain the concept of the transformation of opposites into each other leads to the mechanical view of that transformation enunciated by Mao.

			The transformation of quantity into quality (and vice versa) is not merely an example of the identity of opposites, as Mao claimed. Neither does it stand on its own, disconnected from the identity of opposites; the drive towards that transformation resides in motions of the underlying contradictions. All of Engels’ examples discussed in Chapter 6, while valid, don’t go far enough. They are severed from the underlying contradictions of their respective processes. To grasp the transformation of quantity into quality, it is vital to grasp its direct, inner connection with the negation of the negation and the law of contradiction.

			Following Lenin, special emphasis is given here to the revolutionary moment in the transformation of quantity into quality, the emergence of the butterfly from the chrysalis, or the phase transitions of water or the moment when gravitational collapse ignites a new set of nucleosynthetic processes, which is also a kind of phase transition. These examples from the physical sciences are valid in themselves but are certainly more mechanical than what happens in the transformation of society. They should not be mechanically applied to society. Nonetheless, their dynamics are reminiscent of what occurs in social revolution. For the examples from physics, the contradiction between a structural or binding energy and kinetic energy of particles or objects composed of these particles was used as a first approximation to capture the essential dynamics of particular processes. That it is often a crude approximation must be noted, but it must be stressed that science develops through the negation of one approximation by another, going through leaps that occur between moments of the negation of the negation in the contradiction governing the process of conceptualizing reality.

			Opposites of a contradiction are always in struggle; the common phrase, repeated struggle, can only be colloquial and not scientific. What is actually being referred to is the ebb and flow in the intensity of struggle, which has a quantitative aspect but also a qualitative aspect in terms of the form that it takes.

			The fluctuations in the physical examples discussed in the previous chapters, ignored in the first approximation, relate to this point. For example, the newer nucleosynthetic processes do not only appear after the gravitational collapse ignites the new process. Some of the new nuclei created in a particular phase of nucleosynthesis can have sufficient energy to begin the next phase in limited regions before that happens as a global phenomenon throughout the star. Gravitation is operative all of the time and the complex hydrodynamics within a star give rise to regions where the new processes that do not characterize a particular phase nonetheless occur, sporadically and ephemerally, locally but not globally. They help to intensify the rate of burning within the existing phase. In simplified accounts, astrophysicists commonly coarsen the description of gravitational collapse by approximating it as a one-step process and, in doing so, smooth over these fluctuations. These advanced nuclear processes ebb and flow in any one locale and induce fluctuations in the dominant processes. Eventually, there is a transition to the situation where ignition by gravitational collapse dominates over the old nuclear process—the revolutionary moment—funneling gravitational energy globally into the new process, with the greatest intensity, thereby ushering in the next phase.

			The thesis and the result of the synthesis, the negation of the negation, considered together, form a “concatenation of states of rest” (Lenin). Their difference defines the leap involved in the resolution of a contradiction, from its birth to its cessation, and is the content of spiral development. “It describes the result of motion, but not motion itself” (Lenin, emphasis in the original), specifying that the new does not merely supersede the old but, in addition, recapitulates certain features of the old. The new is a transformation of the old in a particular form, a metamorphosis of the old, and bears signs of its ancestry. The negation of the negation has no meaning apart from the law of contradiction, which describes the motion itself. It is meaningless to apply the negation of the negation as though it were independent of the underlying process governed by the particular contradiction.

			The communist theory of value and of the labor process, the latter being a most important underpinning of the theory of knowledge, reveals Marx’s materialist dialectical method in Capital. This method employs the central concepts of negation, sublation, and negation of the negation, concepts that describe the workings of the law of contradiction. The meanings of synthesis and spiral development are also based on them. Repudiation of these concepts is de facto repudiation of Capital itself, however inadvertent.

			7.2    The Monism of Materialist Dialectics

			This chapter is itself a negation of the negation in the development of an understanding of materialist dialectics. Through the course of the study, we begin to appreciate the fact that the basic laws of dialectics form a tightly knit framework whose kernel is the second law, the law of contradiction. This law, however, cannot be fully understood without the other laws. The other laws are, in turn, dependent on the kernel and cannot be understood without it or each other. The basic laws of materialist dialectics are as follows:

			(1) Transformation of Quantity into Quality and vice versa:

			There cannot be unbounded quantitative growth in the state of any object (a thing or a process) without a qualitative change of state occurring eventually; i.e., though there are periods of relative stability where purely quantitative changes occur, evolutionary development is a basic natural law. There is a ‘revolutionary moment’ when quantity is directly transformed into quality. “In nature, in a manner exactly fixed for each individual case, qualitative changes can only occur by the quantitative addition or quantitative subtraction of matter or motion (so-called energy).”2 (Engels)

			(2) Contradiction

			The basic form of the dynamics of processes in nature, society and thought is the unity and struggle of opposites in a contradiction. Every process is composed of sub-processes, each driven by a contradiction. One side of a contradiction is the negative or destructive side. The other side is the positive or conservative side. The negative side drives the process towards its resolution by striving to destroy the contradiction which the conservative side strives to preserve. In a given period, one side is dominant or principal (Mao). The conservative side is principal after the birth of the process and the destructive side is principal prior to the termination of the process, if it proceeds to its resolution internally and is not terminated by external means. The transition from the dominance of one side to the dominance of the other side marks a change in the nature of the system but not in the nature of the process. One sub-process characterizes the nature of the overall process and its governing contradiction is called the fundamental contradiction. A subsidiary process might, in a particular period, drive the dominant process and is essential to its existence and development. The contradiction governing this subsidiary process is called the principal contradiction.

			(3) Negation of the Negation

			The resolution or synthesis of a contradiction results in a leap from an initial state of a system to a final state. This delineates one lap or leg of a spiral. The final state is defined by the destructive side of a contradiction and is characterized as the state in which the initial process has been destroyed and a new process begins. The final state sublates the initial state; i.e., it is a return of certain features of the initial state (the thesis) but transformed—it is the negation of the negation (the synthesis). A contradiction has an inherent directionality defined by the initial and final states. This is an assertion of causality or necessity.

			(4) Condition and Basis of Change

			A process undergone by an object is determined by the condition of change of the object and the nature of the object at the onset of the process. The nature of the object is determined by the myriad of potential processes it can undergo at each moment of its existence as well as those it cannot undergo. In its nature lurks an infinity of possible contradictions, so its nature is relative and changeable. The basis of change is physically internal to the object; development of the object is its self-movement: However, the condition of change selects a set of contradictions in the object, consistent with its nature, and in particular, selects the fundamental contradiction.

			I have restated the first three laws—Engels’ triplet—elaborated with a gloss that has emerged in the course of this study. The restatements are consistent with Engels’ thrust, and I have added details that I believe help to strengthen them, in light of the misinterpretations that have occurred since his time. The fourth is my own recasting of the previously misunderstood relationship of condition and basis of change, which serves to emphasize that dialectics is about processes and not about things viewed statically. However, my primary concern here, in this section, is with the question of how these laws are intertwined with each other to form a coherent whole.

			The first law, the transformation of quantity into quality and vice versa, is the summation of the evolutionary character of reality. The emergence of a new quality out of the quantitative development of the old is a basic law in all processes of nature, society, and thought. Purely quantitative change cannot continue indefinitely without eventually giving way to qualitative transformation. It does not say how the development occurs, a point addressed by the second law, the law of contradiction. However, it elaborates on the second law by describing an essential characteristic of the motion, left unspecified by the second law. It does not characterize the qualitative leap, nor does it comment on the continuity between the old and the new, the province of the third law, the negation of the negation.

			The second law, the law of contradiction, describes the character of causation in processes. Understanding a process requires grasping the unity and struggle of opposites in the process, especially that of the fundamental contradiction. This law, however, is silent on the character of the motion or the effect produced. In particular, it does not assert that quantitative transformation must eventually give way to qualitative transformation, the province of the first law, nor does it specify that there be spiral development and an inherent directionality to the working out of the contradiction, the province of the third law. Its application presupposes the identification of contradictions that are significant in a complex process, the province of the fourth law, the condition and basis of change.

			The third law, the negation of the negation, supplies the most essential ingredient missing from the second, that a contradiction is resolved along a definite path and goes out of existence by a synthesis that overcomes both aspects of the contradiction. The synthesis of a contradiction results in a negation of the negation, the return of certain features of the thesis—the initial state of a system subjected to certain conditions—but on a qualitatively different level, transformed. This is the form of necessity in dialectics. The law of contradiction, the second law, has directionality. It gives rise to a definite path of development defined by two consecutive instances of the negation of the negation—the endpoints of the qualitative leap that occurs in one leg of a spiral. The third law defines the content of the leap, which is not addressed by the first and second laws. The third law is the cornerstone of spiral development, leaps and the transformation of quantity into quality. Thus, it amplifies and makes explicit an important aspect of the kernel of dialectics. Furthermore, it addresses the aspect of continuity in the development: The old is sublated in the new so the new is connected to the old in some way, different for each process and each contradiction that is resolved in a process. This aspect is missing in all the other laws, especially the first, which is silent on the issue of continuity with the past, and one-sidedly addresses the issue of discontinuity.

			The fourth law, the condition and basis of change, specifies that the second law, the law of contradiction, generates self-movement of an object in a process, in opposition to the mechanical materialist view, most sharply enunciated in Newton’s laws of mechanical motion, that an object is inert, resists change to its state of motion, and can change its state of motion only by the action of an external agent. The particular contradictions governing the self-movement are selected by the conditions external to the object. One of these contradictions is fundamental, characterizing the nature of the process unleashed in the object by the conditions. The selection process itself expresses the first three laws.

			Denial of the negation of the negation as a law is the denial that nature, society and thought are governed by “inexorable laws” (Marx), on the most basic level of analysis possible. This denial is a vote for the idea that everything is ultimately random, unpredictable. The specific form of pragmatism and agnosticism, whose essence is the discarding of necessity in the unfolding of an isolated contradiction via the vulgarization and revision of the meanings of negation (and hence distortion of its opposite face, sublation), synthesis (as elaborated by the negation of the negation) and spiral development, is the deepest and final form of this error; its future forms can only return to the past, for there is no deeper analytic level on which the denial of necessity and law can occur within the framework of materialist dialectics. This erroneous formulation on the part of Stalin and Mao and most communists from 1938 to the present day, upholds the unity and struggle of opposites as the basic law of dialectics, even as it eviscerates the essential meaning of this law through a view that actually denies necessity, by denying the negation of the negation. This does not mean that these individuals acted in ways that deny necessity, no more than we deny the laws of physics, chemistry, and biology when dealing with practical matters, no matter how little knowledge we might have about basic laws in these fields or how we understand our actions theoretically. After all, most of us get by in ordinary life just fine based on our practical knowledge. However, when new things arise, we are likely to be very much at sea. That is when deeper understanding comes in handy. The thrust of human liberation is towards conscious mastery of society and understanding of nature. The pace at which we achieve communism will very likely be affected by the degree of such consciousness.

			7.3    Closing Remarks

			Capital presents a cascade of examples of all of the laws of dialectics as formulated here, not as random, isolated examples, but as examples of an integrated, materialist, dialectical analysis. Throughout Marx’s analysis in Capital, the basic laws of materialist dialectics operate monistically, with the law of contradiction as its kernel, around which all the other laws revolve. These laws form a coherent whole and cannot be fully understood without each other. This type of monism is not that proposed by Mao, for whom monism meant that the law of contradiction is the solitary basic law of dialectics.

			There are many burning and very difficult questions in the world today that must be answered, some of which were posed in the first chapter. Consciously using a method of analysis that is rooted in classical materialist dialectics will be a powerful and necessary weapon in addressing these difficult issues. Like Michael Faraday or Mao Zedong, we may be able to arrive at many valuable, correct conclusions, wage many successful battles, and win many victories, all on an intuitive basis. But ultimately, because conditions will undoubtedly change in quite unexpected ways, often fraught with great difficulty, we need to fully utilize our science and its methodology.

			Most importantly and fundamentally, a thoroughly scientific methodology is absolutely essential to the achievement of communism. Scientific understanding, grasped and acted upon by the masses, is the only way to eliminate the reliance on gurus or “condescending saviors,” in the words of the Internationale, the famous anthem of the international proletariat. Even with very insightful leadership, the masses unarmed—left without training in scientific methodology—are kept in a position of having to receive “the Word” from their Great Leader. The proletariat cannot master society, finally destroying all class systems, without a thorough grounding in the science of Marx, Lenin, and, yes, Mao, in the sense of Mao’s correct actions, which advanced the struggle to a qualitatively new level, despite his conscious misunderstandings, as discussed throughout this book. This means we need the sharpest understanding of materialist dialectics possible.

			We have only discussed the basic laws of materialist dialectics here. In the struggles ahead, we will undoubtedly find it useful and necessary to further sharpen our weapons. I have no doubt that there are more laws of materialist dialectics waiting to be discovered that will increase our analytic skills and hence our ability to accomplish our historical mission.

			For example, one possible candidate for a new law—or at least a corollary to the first law, the transformation of quantity into quality—is related to what scientists have nicknamed the Goldilocks Zone3:

			Our planet has liquid water, a breathable atmosphere, a suitable amount of sunshine. Perfect. . . . It didn’t have to be that way. If Earth were a little closer to the sun it might be like hot choking Venus; a little farther, like cold arid Mars. Somehow, though, we ended up in just the right place with just the right ingredients for life to flourish. Researchers of the 1970s scratched their heads and said we were in “the Goldilocks Zone.”4

			On March 7, 2009, The U.S. National Aeronautics and Space Administration (NASA) launched the space observatory Kepler to search for Earth-like planets orbiting other stars in our region of the Milky Way. It was designed to hunt for Earth-size planets in or near the Goldilocks Zones—habitable zones—and estimate how many of the billions of stars in our galaxy have such planets.

			In November 2013, astronomers reported, based on Kepler space mission data, that there could be as many as 40 billion Earth-sized planets orbiting in the habitable zones of sun-like stars and red dwarf stars within the Milky Way Galaxy. 11 billion of these estimated planets may be orbiting sun-like stars.5

			A little thought reveals that there are many different situations where the concept of a “Goldilocks Zone” might be quite appropriate. For example, too little sodium causes grave problems for the elderly (hyponatremia) such as confusion, disorientation, nausea, ongoing malaise, and drowsiness.6 In severe cases, hyponatremia may cause a loss of consciousness and respiratory function. However, it is also possible to get too much of a good thing—too much sodium can also cause a host of problems (hypernatremia)—thirst, dry mouth, muscle cramps, anorexia, and, in severe cases, brain dysfunction, seizure, and coma.7

			Too little exercise as well as too much exercise are harmful to the body. A concept of great importance to living organisms is that of homeostasis—“the ability or tendency to maintain internal stability in an organism to compensate for environmental changes.”8 Homeostasis can only be maintained within certain quantitative ranges of the variables that affect the life of the organism.9

			Any liquid will exist in the state only within a range of temperatures that depend on the pressure that it is subjected to. More generally, it is also of special importance to non-biological systems such as hurricanes, tornadoes, Bénard structures, Belousov-Zabotinsky reactions, and so on, which are known as dissipative structures or systems.10 Recently, yet another example of the existence of Goldilocks Zones has emerged, this time in the study of snail populations.11 Whether or not the phenomena of Goldilocks Zones indeed point to a corollary to the first law of materialist dialectics is an open but tantalizing question. I think it is a corollary, but I leave it as an exercise for the reader to prove (or disprove) this.

			Beyond that, we need a much deeper understanding of the laws governing the interplay of necessity and chance—especially in relation to possible developmental pathways of imperialist crises and in relation to pathways for transformation of socialism into communism. Further advances—successively more profound modeling of reality—require understanding and repudiating the methodological errors that weakened us during the 20th century. The battle for conscious mastery of society by the proletariat—the elimination of all forms of class oppression—demands nothing less than this.

			NO SURRENDER!
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			APPENDIX A

			Changes in Mao’s Philosophical Formulations, 1937–1965

			The pre-Liberation version of On Contradiction, translated and annotated by Knight,1 does not differ greatly in its philosophical content from the official version of 1965. Where it does, the 1965 version is arguably clearer and more robust. The sole exception is on the question of the negation of the negation. In the pre-Liberation version, but omitted in the 1965 version, Mao presents a valid, initial understanding of the negation of the negation:

			What is the law of excluded middle? The law of excluded middle states: Of the two opposite meanings of a concept, the correct one must be one or the other, for it is not possible for both to be incorrect, or to rush to a third as the correct meaning. Its formula is “A is equal to B, or not equal to B, but cannot be equal to C.” They do not realize that things and concepts are developing, and in the process of development of things and concepts, not only are their internal contradictory elements made manifest, but these contradictory elements can be removed, negated, and resolved to become a third thing which is not-A and not-B, change to become a new and higher thing or concept. Correct thought should not exclude the third factor, should not exclude the law of the negation of the negation. According to the law of the excluded middle, in the contradiction between the proletariat and the bourgeoisie, the correct one is either the former or the latter. It cannot be a society without classes. However, it is a fine thing that the process of social evolution does not stop at class struggle, but progresses towards a proletarian society. China and Japanese imperialism are in a state of contradiction. We oppose the invasion of Japanese imperialism, but we do not agree that a postindependence China must remain forever in a state of hostility with Japan. We advocate that through national revolution and a revolution within Japan, the two nations will reach a stage of free association. The same applies to the opposition between bourgeois democracy and proletarian democracy; a higher stage to both of them will be the epoch in which there will be no states and no governments, and this will be arrived at through proletarian democracy. The law of excluded middle in formal logic also supplements its law of identity, which only recognizes the fixed condition of a concept, and which opposes its development, opposes revolutionary leaps, and opposes the principle of the negation of the negation.

			It can, therefore, be seen that all the laws of formal logic oppose contradictoriness and advocate the characteristic of identity, oppose development and change of concepts and things, and advocate their solidification and immobility. This is in direct opposition to dialectics.

			Why do formal logicians advocate these things? Because they observe things separate from their continual mutual function and interconnections; that is, they observe things at rest rather than in movement, and as separate rather than in connection. Therefore it is not possible for them to consider and acknowledge the importance of contradictoriness and the negation of the negation within things and concepts, and so they advocate the rigid and inflexible law of identity. (Knight, pp. 160–162)

			There is much to uphold in this passage, though there is a muddle of dialectics with formal logic, and the discussion given in Chapter 2 is needed for greater clarity.

			In the same months that he wrote On Contradiction and On Practice, Mao wrote another text on philosophy, Dialectical Materialism (Lecture Notes).2 In post-liberation China, this text was circulated as an internal Party document, not available to the general public. Knight comments,3

			While it is not true that this text has been left ‘to the gnawing criticism of the mice’ by the Chinese as was once suspected in the West, and indeed has been published on several occasions as study material for cadres and academics, it is certainly the case that the Chinese hold Dialectical Materialism in much lower regard than the ‘celebrated philosophical essays’ On Contradiction and On Practice. Indeed, when questioned on his authorship of Dialectical Materialism by Edgar Snow in 1965, Mao feigned ignorance of it, although his denial of authorship was not categorical. The Chinese view of Dialectical Materialism, its origins and contribution to Chinese Marxism, has thus been an ambiguous one.

			In Dialectical Materialism, the negation of the negation is mentioned twice but is never explained. It is called a basic law of dialectics but is treated as an obvious concept requiring no discussion of its meaning. In Chapter 2, there are considerable grounds for asserting that even if Mao upheld the negation of the negation in some sense or other and used the phrase in various speeches and writings,4 much of what he had to say about related ideas points to an incomplete or even a serious misunderstanding of that law, both by Mao and the entire Chinese Party.

			Mao was aware that Marx, Engels, and Lenin upheld the three laws of dialectical materialism discussed in Engels’s Anti-Dühring and understood that they were cornerstones of Marxism-Leninism. Nonetheless, in his August 1964 Talk on Questions of Philosophy,5 he criticized Engels for his “triplism.” Whether he had a copy of Lenin’s Philosophical Notebooks 6 available in 1937 when he wrote On Contradiction or just a copy of On the Question of Dialectics is somewhat unclear. Mao cites a passage from Lenin’s Conspectus of Hegel’s Science of Logic in On Contradiction but this is still not sufficient evidence that the entire Philosophical Notebooks was available in Chinese at that time. However, it is also clear in his annotations on the Soviet text by M. Shirokov and A. Aizenberg et al., A Course on Dialectical Materialism, that he was aware of many passages from the Philosophical Notebooks.7 Mao’s formal rejection of the law of the negation of the negation was therefore done with his full knowledge of his opposition to Marx, Engels, and Lenin on a fundamental issue.

			There is some controversy on this point, however. Knight claims that Mao’s Talk on Questions of Philosophy

			stands alone in the corpus of the Mao texts in ‘rejecting’ the law of the negation of the negation, and as there are numerous other Mao texts which refer to this law in a far from dismissive manner, we are entitled to treat with some skepticism interpretations which build a case for heterodoxy on this slim foundation.8

			First of all, Knight claims that “during the late 1950s and early 1960s” Mao occasionally referred to the law of the negation of the negation as the “law of affirmation and negation.” Knight notes,

			Mao twice referred to the law of “the negation of the negation” after August 1964, and in neither case did he reject it. At the Hangzhou Conference in December 1965, he restated his belief in the unity of opposites as the “basic law”, and went on to describe “affirmation and negation” as a case of the unity of opposites.”

			Unfortunately, Knight does not explain the “law of affirmation and negation” and merely asserts that it is identical to the law of the negation of the negation, without any stated justification. Contrast this with Mao’s very clear statement in the 1964 Talk . . . , where the law of the negation of the negation is rejected and the “law of affirmation and negation” is substituted for it: “There is no such thing as the negation of the negation. Affirmation, negation, affirmation, negation . . . in the development of things, every link in the chain of events is both affirmation and negation” (Mao, 1964).

			In fact, the “law of affirmation and negation” does not describe the law of the negation of the negation, which we have shown to be an elaboration of the law of contradiction expressing necessity within dialectics in Chapter 2. Hence, substitution of the “law of affirmation and negation” for the law of the negation of the negation would express a misconception of an important feature of dialectics.

			Knight forgets that he had pointed out in his discussion of the pre-1949 versions of On Contradiction that the law of the negation of the negation was discussed but was then omitted by Mao in the 1965 edition, thereby rejecting the law, contrary to Knight’s claim that the 1964 Talk on Questions of Philosophy “stands alone in the corpus of the Mao texts in ‘rejecting’ the law of the negation of the negation.” Knight’s dismissal of the 1964 Talk . . . is therefore erroneous. This dismissal conveniently relieves Knight of having to account for how Mao’s reinterpretation of synthesis in 1964 is, in fact, consistent with a rejection of the law of the negation of the negation. (See Section 2.5 for a discussion of this point.)

			This point need not be pursued further; our primary focus here is on understanding the concepts of materialist dialectics, particularly the law of the negation of the negation and its relevance to necessity, not on issues of debate among Mao scholars. For those who picked up Mao Tsetung Thought in order to make revolution in the upsurge of the 1960s and after, the 1965 versions of On Contradiction and On Practice were cardinal references. Thus, there is great importance in addressing the views expressed by Mao in these essays.

			Notes

			
					Mao Zedong on Dialectical Materialism, , ed. Nick Knight, M. E. Sharpe (Armonk, NY, 1990).

					Ibid., pp. 84–131, where Knight’s translation and annotation of Mao’s tract can be found.

					Ibid., p. 131.

					Ibid., pp. 15–24 for examples and discussion.

					Talk on Questions of Philosophy (Aug. 1964) in Chairman Mao Talks to the People, Talks and Letters: 1956-1971, ed. Stuart Schram, Pantheon Books (New York, 1974).
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					Knight, Mao Zedong on Dialectical Materialism, p. 267ff.

					Nick Knight, “The Laws of Dialectical Materialism in Mao Zedong’s Thought: The Question of Orthodoxy,” in Critical Perspectives on Mao Zedong’s Thought, edited by Arif Dirlik, Paul Healy and Nick Knight, Humanities Press (New Jersey, 1997), p. 101.

			

		

	
		
			APPENDIX B

			Lenin Versus Mao 
on Opposites and Differences

			To say that something is undergoing a process is to say that a certain contradiction is operative; and vice versa, speaking of a contradiction implies that a process is under discussion, whether or not this is made explicit. In fact, in materialist dialectics, everything is seen as a complex of processes:

			The great basic thought that the world is to be comprehended not as a complex of ready-made things but as a complex of processes, in which apparently stable things no less than the concepts, their mental reflections in our heads, go through an uninterrupted change of coming into being and passing away, in which, through all the seeming contingency and in spite of all temporary retrogressions, a progressive development finally asserts itself—this great fundamental thought has so thoroughly permeated ordinary consciousness especially since Hegel’s time that it is now scarcely ever contradicted in this general form. But it is one thing to acknowledge it in words and another to carry it out in reality in detail in each domain of investigation. If, however, investigation always proceeds from this standpoint, the demand for final solutions and eternal truths ceases once and for all; we are always conscious of the necessarily limited nature of all knowledge gained, of its being conditioned by the circumstance in which it was gained. On the other hand, we no longer permit ourselves to be imposed upon by the antitheses, which are insuperable for the old metaphysics, still all too current, between true and false, good and evil, identical and different, necessary and accidental. We know that these antitheses have only a relative validity; that what is now recognized as true also has its hidden false side which will later manifest itself, just as what is now recognized as false also has its true side, by virtue of which it could previously be regarded as true; that what is maintained to be necessary is composed of sheer contingencies, and that the so-called accidental is the form behind which necessity hides itself. (emphasis in the original)1

			In mustering support for the universality of contradiction, Mao cites Lenin’s notes:

			Lenin illustrated the universality of contradiction as follows:

			In mathematics: + and –. Differential and integral.

			In mechanics: action and reaction.

			In physics: positive and negative electricity.

			In chemistry: the combination and dissociation of atoms.

			In social science: the class struggle.2(On Contradiction, p. 87)

			However, these examples from the physical sciences and mathematics are examples of opposites and, if left unexplained, give a picture of contradiction as quietly persisting identity. It is a picture that is static, deceptive, and misleading; the processes underlying the surface opposition are not even hinted at, much less displayed. In his study of Hegel, Lenin comments:

			Hence, Hegel says, the expression “unity” of thinking and being, of finite and infinite, etc., is false, because it expresses “quietly persisting identity.” It is not true that the finite simply neutralizes the infinite and vice versa. Actually, we have a process. (emphasis in the original)3

			Thus, it is inadequate not to discuss these examples since “contradiction exists in the process of development of all things” (Mao, emphasis added). What processes are we examining when considering + and −, and so on? How do + and −, and so on, struggle against and transform into each other? What does transform into each other mean in these cases?4 As Mao claims but does not explain, they imply the existence of contradictions. Each of the pairs of opposites in Lenin’s list (and many, many more that we are all familiar with) imply each other. In some examples, the underlying processes are not far below the surface. It is easy to fill in the gaps and we often do so automatically, unconsciously.

			Moments of freezing reality are necessary if our thoughts are to approximate reality in its interconnectedness and swirl. Seemingly static differences and opposites are abstractions that sum up on the experience of humanity with the motions we have encountered and they imply contradiction. We need them to apprehend those motions; we are incapable of describing and conceptualizing processes and the objective contradictions governing them without these conceptual tools. Turn defeat into victory or Turn a bad thing into a good thing, implies process, motion. That’s beautiful, or That’s ugly, points to motions, either in our heads, as we feel attracted or repelled, or physically, as we move towards or away from the object in question. Inorganic matter transforms into organic matter and vice versa. Egg and stone, through a long series of processes, can transform into each other.

			However, static opposites are contradictory only in a metaphysical, idealist, colloquial or metaphorical sense, not in the scientific sense of materialist dialectics. In and of themselves, without explanation, they are not good examples in materialist dialectics. Their simplicity is good for a first crack at analysis and summation but by their very simplicity, they cloak the essence of things. Something very nasty lurks in this substitution of the static opposites as examples of contradictions governing processes—like a clown dressed in oversized clothes, metaphysics capers about in dialectical costume.

			Mao raises the relation between difference and contradiction and the second meaning of the universality of contradiction, that “contradiction . . . permeates every process from beginning to end,” in the following way:

			Every difference in men’s concepts should be regarded as reflecting an objective contradiction. Objective contradictions are reflected in subjective thinking, and this process constitutes the contradictory movement of concepts, pushes forward the development of thought, and ceaselessly solves problems in man’s thinking.

			. . . [T]he Deborin school maintains that contradiction appears not at the inception of a process but only when it has developed to a certain stage. If this were the case, then the cause of the development of the process before that stage would be external and not internal. Deborin thus reverts to the metaphysical theories of external causality and of mechanism. . . . This school does not understand that each and every difference already contains contradiction and that difference itself is contradiction. . . . Contradiction is universal and absolute, it is present in the process of development of all things and permeates every process from beginning to end. (On Contradiction, p. 87)

			Mao’s criticism of the Deborin error has merit, but other issues must be raised here. How is it true that “each and every difference already contains contradiction”? How is it true that “difference itself is contradiction”? Is the difference between an egg and a stone a contradiction? What are the opposites in this contradiction? The egg and the stone? Does this contradiction drive a process? If not, why not? If so, what process? What about a stone and an idea?

			The statement, “Every difference in men’s concepts should be regarded as reflecting an objective contradiction,” is better. How that remark is true is partially explained in the next sentence: “Objective contradictions are reflected in subjective thinking, and this process constitutes the contradictory movement of concepts, pushes forward the development of thought.” However, Mao does not discuss this point adequately.

			It is true that differences or opposites imply contradiction, but is this really all that notable in materialist dialectics? Not at all. As Hegel noted long ago, individual things and concepts, not just differences or opposites, already imply contradiction:

			It must not therefore be considered the fault of an object, or of cognition, that they manifest themselves as dialectical by their nature and by an external connection. . . .  Thus all opposites which are taken as fixed, such as, for example, finite and infinite, or individual or universal, are contradictory not by virtue of some external connection, but rather are transitions in and for themselves, as the consideration of their nature showed.5

			Lenin comments, “Concepts are not immobile but—in and for themselves, by their nature = transition.” Elsewhere, he remarks,

			Shrewd and clever! Hegel analyzes concepts that usually appear to be dead and shows that there is movement in them. Finite? That means moving to an end! Something!—means not that which is Other. Being in general?—mean such indeterminateness that Being = not-Being. All-sided, universal flexibility of concepts, a flexibility reaching all the way to the identity of opposites,—that is the essence of the matter. This flexibility, applied subjectively = eclecticism and sophistry. Flexibility, applied objectively, i.e., reflecting the all-sidedness of the material process and its unity, is dialectics, is the correct reflection of the eternal development of the world. (emphasis in the original)6

			It is true that “differences” and “opposites” imply objective contradiction, but all concepts (as Hegel “shrewdly and cleverly” observed) and all things (since they are complexes of processes—Engels) imply contradiction. Lenin’s remarks about the relation of static opposites and contradiction in his study of Hegel are germane here and help to lift the subject out of the mystical realm.

			Lenin provides a hint on how to correct Mao’s discussion of opposites and differences. In his notes on the section of Hegel’s Logic titled “Essence,” he did not comment on any specific “quietly persisting identity” but ended the entire section with the summation,

			If I am not mistaken, there is much mysticism and empty pedantry in these conclusions of Hegel, but the basic idea is one of genius: that of the universal, all-sided, vital connection of everything with everything and the reflection of this connection—Hegel materialistically turned upside down—in human concepts, which must likewise be hewn, treated, flexible, mobile, relative, mutually connected, united in opposites, in order to embrace the world. Continuation of the work of Hegel and Marx must consist in the dialectical elaboration of the history of human thought, science and technique.

			A river and the drops in this river. The position of every drop, its relation to others; its connection with the others; the direction of its movement; its speed; the line of movement—straight, curved, circular, etc.,—upwards, downwards. The sum of the movement. Concepts, as registration of individual aspects of the movement, of individual drops (= ‘things’), of individual ‘streams,’ etc. There you have à peu près [approximately] the picture of the world according to Hegel’s Logic—of course minus God and the Absolute. (emphasis in the original)7 

			But what of the difference between egg and stone? How does it imply contradiction? The answer is contained (but not explained) in “the picture of the world according to Hegel’s Logic . . .  minus God and the Absolute.” The point is to not view egg and stone metaphysically, statically, isolated, severed from the motions of actual eggs and stones in the world—that is, to hold a metaphysical abstraction of egg and stone in our heads. Here, we merely sketch a possible chain of processes. How are eggs formed? Through a complex set of processes whereby inorganic matter from stones that have disintegrated, that gets ingested by plants, that produce seeds, that chickens eat, that lay eggs, that hatch into chicks, that grow into chickens, that die, that decompose, that form stones, that disintegrate, that get ingested by plants, that. . . .  In this chain of processes, we see a slightly more detailed sense of the world as “The sum of the movement. Concepts, as registration of individual aspects of the movement, of individual drops (= ‘things’), of individual ‘streams,’ etc.” All differences imply some kind of connection through processes, possibly intricate and obscure, perhaps presently unknown but knowable.8 Hence they imply contradiction.9

			Notes

			
					F. Engels, Ludwig Feuerbach and the End of Classical German Philosophy, Foreign Languages Press, Beijing (1976), p. 41.

					M V. I. Lenin, On the Question of Dialectics, Collected Works 38, p. 359.

					V. I. Lenin, Philosophical Notebooks, Collected Works 38, p. 200. This passage is marked on the left with three double bold lines and the note, “This NB,” and on the right, with a squiggly line, which suggests that Lenin thought it was very, very important.

					Lenin should not be bearded for this passage since it is from his notebooks and he made no claims about it. However, Mao should be bearded—or at least cheeked—for he quotes it with approval, which is another matter altogether.

					Lenin quotes Hegel here, Philosophical Notebooks, p. 225.

					Ibid., p. 110. Lenin enclosed this comment in a box and wrote NB next to it. The last half of the comment has a bold line alongside it and the last quarter a second bold line. Evidently, Lenin attached great importance to this comment, especially the last three sentences, and valued the very last one most highly.

					Ibid., pp. 146–147.

					Such interconnectedness of all things in the universe was grasped by the French materialists, the Encyclopædists, such as Condorcet, Diderot, and D’Alembert, who were progressive bourgeois intellectuals, atheists with utopian socialist leanings. Diderot, the chief editor and author of the great Encyclopèdie ou Dictionnaire raisonnè des Sciences, des Arts, et des Mètiers (in 17 volumes of text and 11 volumes of plates, begun in 1751 and finished in 1772), came very close to a materialist dialectical view of the world. It was written with the conscious aim of “changing the general mode of thinking” and enjoyed enormous popularity throughout Europe. It exerted great influence on intellectual and political developments on the eve of the French Revolution. I highly recommend Denis Diderot’s D’Alembert’s Dream, in Rameau’s Nephew and Other Works, trans. Jacques Barzun and Ralph Bowen, Bobbs-Merrill Educational Pub., Indianapolis (1964). It is a philosophical discussion in the form of a play. Diderot felt very strongly about fun and hated dry discourse.

					Note that the stone and the egg are not opposites in any of the contradictions governing the processes that effect the transformation of egg into stone.

			

		

	
		
			APPENDIX C

			Into the Marsh

			Using Philosophical Mistakes 
to Justify Political Positions

			We are marching in a compact group along a precipitous and difficult path, firmly holding each other by the hand. We are surrounded on all sides by enemies, and we have to advance almost constantly under their fire. We have combined, by a freely adopted decision, for the purpose of fighting the enemy, and not of retreating into the neighbouring marsh, the inhabitants of which, from the very outset, have reproached us with having separated ourselves into an exclusive group and with having chosen the path of struggle instead of the path of conciliation. And now some among us begin to cry out: Let us go into the marsh! And when we begin to shame them, they retort: What backward people you are! Are you not ashamed to deny us the liberty to invite you to take a better road! Oh, yes, gentlemen! You are free not only to invite us, but to go yourselves wherever you will, even into the marsh. In fact, we think that the marsh is your proper place, and we are prepared to render you every assistance to get there. Only let go of our hands, don’t clutch at us and don’t besmirch the grand word freedom, for we too are “free” to go where we please, free to fight not only against the marsh, but also against those who are turning towards the marsh! (Lenin, What Is To Be Done?)

			Mao’s On Contradiction (1965) opened the door to pragmatism and his Talk on Questions of Philosophy was a step into the doorway. The Revolutionary Communist Party’s error of rejecting the negation of the negation, following Mao, began a chain of errors. It is worth examining in some detail; some future would-be Marxists might be tempted to make similar mistakes under the guise of upholding Mao Tsetung Thought. While Mao was silent on the concepts of negation and sublation, the RCP took this opportunity to go farther than Mao and discard them outright. This then warped the concepts of synthesis and spiral development. Bob Avakian, chairman the RCP, correctly discerned that something is lacking in Engels’ barley discussion,1 discussed in Chapter 5, where it was noted that Avakian’s criticism of Engels’ comments then set him on a wild tangent from the spiral of knowledge. What emerged in The Science of Revolution2 is not just an erroneous criticism of “certain metaphysical tendencies in Engels” (Avakian) but a philosophical formulation that is an implicit but wholesale abandonment of materialist dialectics. Despite its avowed intention to explain and build on our heritage, The Science of Revolution has, instead, revised it, distorting materialist dialectics into a form of pragmatism and agnosticism which the RCP markets as an improved brand of materialist dialectics.

			The philosophical arguments of the RCP against classical materialist dialectics, based on the weaknesses of Mao’s formulations, directly confront only Engels, as though poor benighted Engels was the only one who made such horrible mistakes. It is true that Engels often wrote with popularization in mind and consequently simplified his arguments, which invariably opened the door for small errors and misinterpretations to creep in. But Engels was a full partner of Marx and not just some flunkey. Avakian’s arguments are unable to stand up to Engels and do not hold up under scientific scrutiny. Furthermore, Avakian’s arguments do not directly confront Marx and Lenin theoretically, or indeed, the implications of Mao’s practice, leaving the impression that Avakian agrees on major philosophical points with Marx, Lenin, and Mao but not with Engels. But Avakian is actually opposed to the many core theoretical issues discussed here and hence to Marxism-Leninism-Maoism itself.

			For example, the communist theory of value and of the labor process, the latter being a most important underpinning of Marx’s theory of knowledge, reveal Marx’s method in Capital to be the classical version of materialist dialectics. This method uses the central concepts of negation, sublation, and negation of the negation, concepts that illuminate the workings of the law of contradiction. The meanings of synthesis and spiral development are also based on them. Avakian’s repudiation of these concepts is tantamount to repudiation of Capital itself or to treating it as Holy Scripture instead of understanding the method that produced it. To make the case against classical materialist dialectics, Avakian has been shrewd enough to avoid the doomed enterprise of an open confrontation with Lenin, Marx, and the “logic of Capital” (Lenin).

			As we examine Avakian’s theoretical gyrations, we watch him waltz through the door opened by Mao’s erroneous formulations. To be clear, it is probably not his philosophical view that caused the opportunism but rather, it offers a way to rationalize or justify it. The point is not the bashing of an organization and its leader that has now become, more or less, a footnote to the history of the 1960s in the U.S. Rather, negative lessons can help to clarify what is correct and thereby strengthen Marxism. The RCP was once arguably the premiere Maoist organization in the U.S.3 so their mistakes are worth mining for lessons. However, our purpose here is not to do an autopsy of RCP errors or even just their philosophical gaffs but to draw the lessons relevant to this study.

			C.1    Distortion of Proletarian Internationalism

			The focus here is Avakian’s treatment of the relation of internal and external causes and how it was used to justify his treatment of the Revolutionary International Movement, which apparently was an important factor in its collapse. The RIM had been in heated struggle over major ideological and political differences of the member organizations. A principal actor in this struggle was the RCP, one of the founders of the RIM, which had been accused of repeated acts of unprincipled behavior and of wrecking the organization, in the course of seeking to dominate it:

			When revisionism of Bob Avakian’s post-MLM ‘new synthesis’ variety became dominant in the Revolutionary Communist Party, USA and of the Prachanda-Bhattarai variety became dominant in the United Communist Party of Nepal (Maoist), not only did these parties deviate from the path of revolution and communism, but the destructive and disparaging effects of their counter-revolutionary lines negatively affected the parties and organisations within RIM, specifically the Committee of RIM (CoRIM), in an extensive and profound manner. These are the immediate ideological sources that have led to the current crisis and collapse of the RIM.4

			A compelling case against the opportunism of the RCP has been made by Ajith, Secretary, Communist Party of India (Marxist-Leninist) Naxalbari.5 I am inclined to accept his version of events regarding the behavior of the RCP in its dealings with other members of the RIM, not only because of his exposure of the various actions of the RCP and his stinging, clear, and well-documented exposure of the RCP’s surreptitious repudiation of Marxism-Leninism-Maoism under the signboard of upholding it, but also because of my own philosophical study, which exposes the RCP’s repudiation of materialist dialectics and is consistent with Ajith’s arguments.

			Ajith’s criticism of Avakian’s behavior in the RIM is also totally consistent with the experience of the Kasama group, which lost the battle against Avakian’s “New Synthesis” within the RCP. In recounting his experience, Mike Ely, a member of Kasama and former editor of the RCP organ, Revolutionary Worker (renamed Revolution), said in part,

			[I]t has been very revealing that after all of Avakian’s talk of dissent and vibrant discussion and learning from critics and so on . . . people have gotten to watch how they ACTUALLY deal with the ‘interrogations’ of others. The hypocrisy is obvious—and it has been truly shocking to many people who thought Avakian meant what he said. This hypocrisy played an important role in deepening my thinking: because the contrast between the claims of ‘critical thinking’ and ‘scientific’ investigation and ‘vibrant debate’—with the REALITY of a rather hateful enforcement of singularity-of-thought were stark within the party, and for me.6

			In 1981, Avakian presented a totally ad hoc and bizarre attempt to fill in the gap in Mao’s erroneous formulation of internal and external causes, apparently to accommodate his flawed view of internationalism:

			While internal causes are principal over external, contradictions cannot be viewed simply as ‘things unto themselves.’ Rather, change proceeds through a complex process in which there is internal development as well as external influence, and some of the external processes are in fact incorporated into the original contradiction. (The Science of Revolution, p. 59; emphasis added)

			In preparation for a sleight-of-hand maneuver, the RCP whips up a froth of complexity as it introduces a conceptual shift. The phrase, “change proceeds through a complex process,” substitutes for a clear illustration, much less a clear explanation, of how “some of the external processes are in fact incorporated into the original contradiction.” If there is a simple example or a simplification of a complex example that the RCP knows of, they have kept it a dark secret.

			In fact, the contradiction governing the development of an object in its original condition might be only marginally related to the contradiction governing its later motion under different conditions. How could the original contradiction possibly matter to the latter motion? The RCP’s view, “some of the external processes are in fact incorporated into the original contradiction,” is metaphysical because it absolutizes a particular internal contradiction that might not be particularly relevant to the new process. Consider the RCP’s formulation in light of the following examples: If a large asteroid wiped out humanity, would the collision process or the contradiction governing the destruction be “incorporated” into the contradiction of private appropriation and socialized labor? If a commodity such as a shoe is burnt in a fire, is the burning “in fact incorporated into the original contradiction,” the use-value and value of the shoe? The RCP’s view tramples the fact that contradictions have to do with processes and not things apart from the process they are undergoing.

			The sole use of Avakian’s ridiculous formulation of the relationship between the internal and external causes of change was to provide philosophical justification for a shift in how the class struggle in different countries is viewed:

			[I]n an overall sense the development of the class (and national) struggle, the development of revolutionary situations, etc., in particular countries are more determined by developments in the world as a whole than by developments in the particular countries—determined not only as a condition of change (external cause) but as a basis of change (internal cause).7

			Here, Avakian not only says “some of the external processes . . . incorporated into the original contradiction” but also that the external is principal—particularities within each oppressed country play a secondary role in the dynamics of that country.

			Ajith directly counters Avakian on this point quite sharply:

			In the present world the contradiction between imperialism and the oppressed nations and peoples is principal. But though India, or an occupied country like Afghanistan or Iraq, are all oppressed countries, the influence exerted by the principal contradiction on the situation in each country is distinctly different. This is obviously determined by the socio-political-cultural-economic particularities of these countries. If these internal specificities are not grasped, the Maoist forces will never succeed in their tasks. And they will never grasp them if they fail to understand that they emerge from the particularities internal to their country and are more determined by them. Avakianism’s distorted version of internationalism denies this. It is a recipe for getting isolated from the people. Even worse, it provides an excuse for marking time on the plea of waiting for the revolutionary situation to get ‘determined by world events’.8

			The unfortunate demise of the RIM, linked to a “distorted version of internationalism” that had its philosophical justification in a gross mangling of the relation of the internal and external causes of change, is somewhat reminiscent of what occurred in China:

			Mao largely ignored advice and instructions from Stalin and the Comintern on how to conduct the revolution in China. Traditional Leninist theory, by this time raised to the level of unquestioned dogma, was based on the revolutionary struggle of the urban working class, a class which barely existed in China. Mao therefore ignored the theory and sought to mobilize the peasantry.

			During World War II, Stalin urged Mao to form a coalition with Chiang to fight the Japanese. Even after the war Stalin advised Mao not to attempt to seize power, but to negotiate with Chiang; Stalin signed a Treaty of Friendship and Alliance with Chiang in mid-1945. Mao politely accepted all of Stalin’s advice and ignored it in practice, driving Chiang off the Chinese mainland and proclaiming the People’s Republic in October 1949.9

			It is striking that Marx, Engels, and Lenin never bothered to address the relation of the internal and external causes of change, but Mao did. Could it be that Mao’s formulation of the external/internal cause of change arose because of the erroneous advice of the Third International that directed him to subordinate his army and Party to the Kuomingtang? If this was indeed the case, then we have an instance of a wrong philosophical formulation aiding a correct political line. Stalin famously apologized to the Chinese for his bad advice and being glad that the Chinese Communist Party proved him wrong by their revolutionary success.10

			C.2    Gyrations in the Discussion of the Collapse 
of the Soviet Union

			In Notes On Political Economy, Our Analysis of the 1980s, Issues of Methodology, and The Current World Situation (hereafter referred to as Notes) by the Revolutionary Communist Party, USA, RCP Publications (2000), the RCP makes the following statement about the document: “[It] analyzes that the collapse of the social-imperialist Soviet Union and its bloc in 1989–91 represented a particular form of resolution of world contradictions that were coming to a head in the 1980s.”

			In and of itself, this statement seems cogent but exactly which “world contradictions” are resolved, exactly what constitutes their resolution or how the collapse actually resolved them. Nowhere in this document (or elsewhere, for that matter) does the RCP spell out what it has in mind when it says “resolution of world contradictions.” Is it that the contradictions disappeared? Which contradictions got resolved—why not name them here? Why were these “world contradictions . . . coming to a head in the 1980s”? Did this “coming to a head” occur because of mistakes on the part of the bourgeoisie and their strategists, or because of the operation of laws of capitalism in the imperialist phase? Or are they simply chance occurrences? Or a combination of all these things? There is not a hint of a desire or necessity to delve into these and many other questions. There is so much vagueness dressed in pompous language—as though something profound is being said—“Skim milk masquerades as cream . . .”11 If scientists were to offer as the highlight of a discussion, “The evaporation of water in the dish represented a particular form of resolution of contradictions that were coming to a head in the water” and never bother to be more specific, they would be laughed out of the lecture hall.

			There are many places in their writings where the RCP makes similar pompous statements. The major difficulty the RCP faces in this regard is the fact that specification of the resolution of whatever contradictions they have in mind, short of simply asserting that something constitutes their resolution without justification, requires the concept of the negation of the negation, which they have long forsaken.

			There are many instances in Notes where empiricism runs rampant.12 For example, the argument that laws of capitalism are tendential laws is used where it is convenient, namely, when something didn’t actually happen as predicted but had a tendency to happen—such as World War III. However, when it is claimed that something is inevitable—such as capitalist crisis—the document omits any discussion of why inevitability is operative here but not in the previous situation.13

			A more glaring example of the abandonment of theory is the explanation given in the Notes for why the RCP missed seeing how the world could back away from the brink of World War III:

			But there was a tendency to view things mechanistically: a certain threshold or limit is reached and war must follow, that is “x” amount of crisis and tension leads to “y” (war). We were confounding objective factors—contradictory dynamics, compulsion/constraint, specific frameworks—with the idea that war automatically “kicks in” when a certain preexisting point is reached. In fact, we cannot determine in advance what such a threshold is. A major reason is that there is the factor of human intervention which affects the specific way that compulsion plays itself out. . . . Still, the underlying compulsion is real and will assert itself.

			Scientific laws are statements that when certain conditions are obtained, then a certain process occurs. The problem is that the “contradictory dynamics, compulsion/constraint, specific frameworks” that appeared were not the only conditions necessary for war to take place. Ignoring the vagueness of their remark, in a certain sense, the RCP is correct: at least one other element, “human intervention,” was needed. But the “human intervention” that the RCP raised at this point is detached from the fundamental contradiction governing capitalism. Needed here is an explanation of how the “human intervention” reflects the truth that capitalists are capital personified, a point the RCP was certainly aware of:

			There was more room to maneuver and there was more of a role than we had analyzed for the conscious factor of imperialist policy and decision-making. The imperialists are (imperialist) capital personified; this is principal. But they have conscious initiative.

			However, the RCP did not feel the need to delve beneath the surface to explain how the laws of capitalism are working to produce the empirically observed results. What is the meaning of the statement, “The imperialists are . . . capital personified; this is principal. But they have conscious initiative”? Does this mean that the “role . . . for the conscious factor of imperialist policy and decision-making,” is located outside of the context of imperialists being capital personified? If so how is this true? If not, why not? This is why it is correct to refer to the RCP methodology as “empirical” or “pragmatic.”

			A possible explanation for why the Russian bourgeoisie behind Gorbachev caved in to the U.S. is that as capital personified, they felt that under the circumstances they were presented with, the best way to preserve their capital, to the greatest extent possible, was to opt for a strategy that is not all that different from a hostile takeover by a rival firm, an option that is quite typical of what occurs during downturns in the business cycle and is effectively (though not strictly) ruled out in the RCP’s “spiral/conjuncture” scenario.14 The Notes do not explore this possibility as a form of “human intervention.” This possibility has the advantage of not giving up on Marxism—more precisely, historical materialism—as their version, in fact, does.

			What we are subjected to here is a pathetic caricature of Marxism—the careless flinging of a few Marxist terms in order to allegedly explain something—in a totally ad hoc manner—and then explain them quite poorly, detached from basic laws of capitalism. This is particularly repellent, for the RCP reveals that it understands the need for a theoretical explanation, but being unable to come up with one, dresses up empirical remarks in Marxist garb, hoping that the “skim milk” being peddled can indeed “masquerade as cream.”

			As early as 1979, there were already signs of ideological problems. As part of its preparation for the campaign to uphold Mao and expose the revisionist takeover represented by the rise of Deng, Avakian wrote Mao Tsetung’s Immortal Contributions.15 As noted in Section 1.2 and again in this appendix, the ideological problems showed up sharply in the chapter on philosophy of his book on Mao.

			In 1979, the RCP also took the battle against Deng Xiaoping (old style, Teng Hsiao-ping) into the streets of major U.S. cities during his tour of the U.S. and confronted Deng with Mao’s red book wherever Deng made a public appearance.16 In the campaign to defend Avakian against absurd charges resulting from his arrest in the Washington, D.C. demonstration against Deng, posters with Avakian’s face prominently displayed appeared across the country, portraits meant to evoke the image of Avakian as a “tough cookie”—modeled after the Black Panthers, with whom he was closely associated in his student days. There were rumblings about this portrayal amongst progressives in various movements but their complaints were easily dismissed as being the “touching sensibilities of the petit bourgeoisie.” Looking back to that period, one could perhaps discern the seeds of the cult of personality being sown.

			This is not to say that an organization or a leader must be without error at every moment. In fact, as has been repeatedly emphasized by Mao himself, errors are unavoidable, part of the process of development along the spiral of knowledge that enables the forging of a correct line. To attain revolutionary success, communists must be unafraid of acting, even knowing that they will inevitably err. This, however, necessitates a second trait: becoming very good at self-criticism as well as criticism. Without this second trait, all is eventually lost. Errors cannot be allowed to fester, especially ideological errors that can be so easily hidden from oneself. It is very difficult to see one’s own blind spots, making it mandatory to rely on others to criticize one and help one. Unfortunately, Avakian has taught us the truth of this yet again, following a long line of misleaders. Grasping our philosophical weapons can help solve this problem.

			Revolutionary organizing anywhere is difficult, and in an imperialist country, it has some quite daunting aspects, most especially the privileges that result from the global plunder and oppression of other nations, a bit of which is allowed to trickle down to the masses in the imperium as a retardant to revolutionary developments. This situation exerts a very strong pull towards capitulation to imperialism, as has happened repeatedly in organizations in the U.S., Japan, and Europe that began with the aspiration of staying on the revolutionary road. The capitulation begins not in outright, open form, but in the guise of continuing to organize the masses to oppose imperialism, only in a less and less revolutionary way. The pull is towards a pragmatic or empirical approach, “ambulance chasing,” as some activists call it, bouncing from protesting one outrage after another, without drawing the masses towards revolutionary politics. This is inherently the same as the economism that Lenin combated in his day, which has been like a vampire that continues to return no matter how many times it is put down. The cult of personality can be so seductive in this kind of situation, disarming the masses by discouraging conscious mastery of scientific method. Difficult as it is to master dialectical materialism and apply to the world, it is the only thing that will get us to communism. It cannot be traded for a mindless following of a charismatic leader. This leads to a fundamental illusion—a “wisp of painless progress.”17

			C.3    Erroneous Variations on the Theme 
of Spiral Development

			The following may seem to be a bit longwinded, but it serves to illustrate how, once one is unmoored from materialist dialectics, it is almost mandatory to abuse the Marxist term, spiral development. There will undoubtedly be others who will make similar mistakes in the future as humanity struggles to shake off the capitalist nightmare so it is worthwhile to pursue this topic.

			In The Science of Revolution the RCP does not take the concept or even the image of spiral development seriously, certainly not enough to specify what is spiraling in any of the examples it uses to allegedly illustrate the concept. This behavior flies in the face of their own correct assessment: “The concept of spiral-like motion is central to dialectics and to Marxist-Leninist political economy.”18 The RCP does not explain (1) why their use of the image of spirals is justified, (2) why development is “spiral-like,” and (3) how it is rooted in the laws of dialectics. It does not address many other important questions: Is spiral development simply an empirical observation about the motion produced by a contradiction(s)? Is a separate law involved here? If it isn’t, how is its “spiral-like” character produced by underlying laws of dialectics, especially the impoverished version of Mao’s where only the identity of opposites is a law of dialectics? Apparently, the notion of spiral is meant by the RCP to be a loose image, simply a metaphor. It is enough to understand that

			[t]he concept of spiral-like motion . . . signifies movement that is neither circular and repetitive nor simply quantitative and linear. Rather, it expresses the complex motion of processes determined by a fundamental contradiction but involving or incorporating a number of other contradictions, the interpenetration of these, and the transformation of things into their opposites—hence retrogression (and not simply advances), discontinuities, and leaps. This understanding stands opposed to traditional notions of evolutionary development and progress as well as to cyclic conceptions of history. (America in Decline, p. 54)

			In this description, the RCP seems to have modeled itself after the Queen of Hearts in Alice in Wonderland, who felt free to arbitrarily change the meaning of words whenever she found that to be convenient—the RCP seems to have forgotten Lenin’s characterization of spiral development: “[a] development that seemingly repeats the stages already passed, but repeats them otherwise, on a higher basis (‘negation of the negation’), a development, so to speak, in spirals.” Instead, we are presented here with a convoluted statement that lacks any justification for the image of a spiral, in contrast with Lenin’s clear description. What exactly is “spiral-like” about “the complex motion of processes determined by a fundamental contradiction but involving or incorporating a number of other contradictions, the interpenetration of these, and the transformation of things into their opposites,” and the motion they produce, “retrogression (and not simply advances), discontinuities, and leaps”? Clearly, this is not merely an argument over appropriate imagery but an argument over the question of the negation of the negation as a law of materialist dialectics, a fundamental argument over principle.

			There is much to be disturbed by in the RCP’s description. For them, the concept of spiral development is apparently not applicable to any process governed by a single contradiction, but requires the presence of “a number of other contradictions,” together with “the interpenetration of these” contradictions with each other and a fundamental contradiction. The RCP, in fact, consistently muddles the behavior of a process driven by a single contradiction with strongly interacting processes that require the consideration of two or more contradictions working simultaneously. Admittedly, a process driven by a single contradiction is an idealization, an abstraction. However, it can be a useful abstraction, so it often occurs in an initial approximation. Even a complex modeling of reality is finite and cannot capture the inexhaustible complexity in things. On this question, the RCP refuses to confront Lenin who was quite clear that even in the simple case, there is spiral development. Note again the invocation of complexity, a diversionary tactic used repeatedly by the RCP to relieve itself of explaining a sticky point that it cannot, in truth, justify. It is true that the RCP “understanding stands opposed to traditional notions of evolutionary development [by which is meant quantitative development as opposed to a qualitative, revolutionary leap] and progress as well as to cyclic conceptions of history.” But it also stands opposed to dialectical materialism.

			The next paragraph in America in Decline actually gives a picture for which the image of a spiral is very appropriate:

			The forward motion of the accumulation process arises through cycles. The circulation of capital itself, whose formula is M–C–M′, is described by Marx as ‘the restless never-ending process of profit-making,’ or the ‘circular movement of capital,’ of which he says: ‘this process as a whole constitutes therefore the process of moving in circuits.’ Crises recur cyclically. But this circular and ‘never-ending’ movement of capital, this cyclical recurrence, is also the process of accumulation of capital, and the process of movement from competitive to monopoly capitalism. The laws of accumulation operate through intertwined circuits and cycles, but they do not return endlessly to their starting point. And in the imperialist era, the cycle of accumulation in a particular country is conditioned by and subordinate to a larger spiral movement rooted in the operation of these laws of accumulation internationally.

			It is redeeming that this paragraph talks about cycles of accumulation, cyclical crises, the “circular and ‘never-ending’ movement of capital, this cyclical recurrence,” and how it is “the process of movement from competitive to monopoly capitalism.” It does, in fact, give an accurate picture of spiral development and points to the lawfulness of the negation of the negation. Yet there is no attempt to connect this paragraph with its predecessor where spiral-like motion is discussed in general. If this paragraph was meant to be a clarification of its predecessor, why not make the connections explicit and explain why a general characterization of spiral development along the lines of the discussion of the accumulation of capital is omitted?

			But there is a problem if the RCP attempts to claim this paragraph as an example and illustration of spiral development discussed in the previous paragraph: the “formula . . . M–C–M′ . . . described by Marx as ‘the restless never-ending process of profit-making,’ or the ‘circular movement of capital,’” is not dependent upon complexity (though of course, we are modeling in approximate and simple terms, a reality which is infinitely complex—as is done by Marx). The circuits of capital that Marx talks about are not, in the approximation of Vol. I of Capital, dependent on “the complex motion of processes determined by a fundamental contradiction but involving or incorporating a number of other contradictions.” The fundamental contradiction of commodities is enough for this to occur. This is not to say that the approximation used by Marx in that volume is adequate for explaining all of the important features of capitalism. More volumes are needed, even beyond the three (or four, counting Theories of Surplus Value) that now exist. There are more complex models of capitalism’s spiral development into imperialism and its aftermath that are possible and worth exploring.

			The return of aspects of the thesis on another, higher level; that is, the negation of the negation is the origin of the term “spiral” in dialectics (both idealist and materialist), a concept that the RCP openly jettisoned by 1981. So what’s “spiraling” in the RCP’s use of the term? If nothing is “spiraling,” why bother using a word that is so suggestive of a return of something on another, higher level, as in “cycles in the accumulation process”? Why not say zig-zagging instead? Is it to retain some semblance of upholding dialectical materialism and Marxist political economy while actually dropping them?

			By avoiding the negation of the negation, the RCP has lost its grip on the content of each leap. They are unable to say that leaps are not totally arbitrary—leaps take place between specific states, states specified by the negation of the negation, such as the leap from M to M′.

			On p. 128 of America in Decline, the meaning of “spiral” is adjusted once again:

			We have spoken already of spiral motion as a general characteristic of historical development. But we have also chosen to employ this term spiral in a specific historical sense. By spiral we mean a definite stage or period in the development of the contradiction between socialized production and private appropriation during the imperialist epoch.

			On p. 129, we now find that

			A spiral is a structured process: a structure of international relations which, precisely because it is internally contradictory and conditioned by the laws of capital, is a process whose motion is towards its violent transformation.

			By acting like the Queen of Hearts and redefining the term spiral so that it has a special meaning “in a specific historical sense,” the question of the general character of spiral development and its direct relation to the underlying laws of materialist dialectics is bypassed and undercut. Instead, we now have spirals being “conditioned by the laws of capital,” a non-explanation put forward as an explanation.

			This reveals a sloppy sense of theory—persistent empiricism: They assert whatever they want about a spiral without feeling any need to clarify their meaning or why they are adjusting the meaning of the word away from their own previous usage of the term as well as its usage in classical materialist dialectics. The RCP never makes clear what contradictions are resolved in a spiral. Consequently, there is a Marxist sounding gloss that they give to statements that really go no further than empirical claims, but give the surface appearance of doing so. There are passages that they can use to hide behind, to claim in a legalistic way that they really did address this point clearly. But from the standpoint of arming people with the ability to analyze processes for themselves, this would be a rather vapid, deceptive, and opportunistic approach.19
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					The RCP’s “spiral/conjuncture analysis” is in need of criticism, but this is an issue that is beyond the scope of the present study.

					Available in pdf format at bannedthought.net; http://www.bannedthought.net/USA/RCP/

					The demonstration in Washington, DC is described by the RCP in “Traitor Teng Given Fitting Welcome,” first published in the Revolutionary Worker, Special National Edition, February 1979; at http://www.marxists.org/history/erol/ncm-5/teng.htm. Avakian was arrested in this demonstration and eventually faced charges that could have netted him as much as 241 years in prison. The charges were dropped in 1982. See http://en.wikipedia.org/wiki/Bob_Avakian#cite_note-40 for details.

					Ironically, these are the words of the RCP in their document, “The international unity of the proletariat: What it is and how to fight for it,” Revolution, 5(4), July 1980. The full quote is “It is the very contradictions which make the situation so difficult which also bring such unprecedented opportunities—opportunities we will surely throw away if we pursue the wisp of painless progress.” It was also used in Revolutionary Communist Party Founded!, Revolution, 1(1), October 1, 1975; https://www.marxists.org/history/erol/ncm-3/rcp-founded.htm).

					Raymond Lotta, with Frank Shannon, America in Decline, Banner Press, Chicago (1984), p. 54.

					Mike Ely remarks that “the main thesis that America In Decline ends up promoting—this notion of ‘spiral conjuncture’ as the mode of crisis in the imperialist era—proved (in its more extreme forms and predictions) to be wrong. But (setting that aside for a moment), the work America In Decline is really quite a gem in many ways, and is well worth a close read and engagement.” (Mike Ely, On Althusser and the RCP in Decline, 14 January 2009, available at http://kasamaproject.org/theory/1013-45on-althusser-and-the-rcp-in-decline). Nowhere in Ely’s piece is there the least concern about the issues of the shifting meaning of spiral raised here and the careless treatment of materialist dialectics in the work.Ely claims that Avakian borrowed many theoretical constructs from Althusser without attribution—see The RCP’s Debt to Louis Althusser: Why It Matters, 13 January 2009; http://kasamaproject.org/theory/1010-42the-rcp-s-debt-to-louis-althusser-why-it-matters. Did Avakian follow Althusser’s footsteps on the rejection of the negation of the negation and not just Mao’s?


			

		

	
		
			APPENDIX D

			Marx, Mathematics, and the 
Nature of Mathematical Truth

			D.1    The Nature of Mathematical Truth

			The discussion in Section 2.3 raises a number of questions about the nature of mathematical truth and the relation of materialist dialectics to mathematics. In the most extensive treatment of mathematics given by Engels,1 he sought to combat metaphysics by grasping mathematics in a manner that he considered to be dialectical. Mathematics in the 20th century reveals his effort as a not particularly fruitful endeavor.

			The main developers of the positivist trend2 in the in the 20th century, from World War I through the post-World War II period, were strongly supported by the developments in quantum theory and mathematics. Russell, Wittgenstein, Carnap, von Neurath, and Reichenbach, some of whom were members of the Vienna Circle, together with other members such as Schlick and Frank, come to mind.3 The old wine of Berkeley’s 18th century subjective idealism, poured once into the 19th century bottle of Machism,4 was now repoured into the 20th century bottles of the logical positivist and logical analytic followers of Russell.

			The outlook of this trend of positivism made perfect sense within modern mathematics, which provided it with a working model of its ideas. In fact, this trend began with Russell’s and Whitehead’s massive reconstitution of mathematics on the basis of formal logic in the Principia Mathematica, which Russell then exported to philosophy. Though the Russell-Whitehead project was eventually shipwrecked by the need for additional axioms that were difficult to justify and then sunk by Gödel’s proof5 that any sufficiently complex axiomatic system was either incomplete or internally inconsistent if it is complete, nonetheless much of the philosophy of logical analysis is modeled by modern mathematics. The atomic or elementary propositions or facts of logical analysis correspond to the independent axioms of a mathematical system such as a group, ring, field, module, vector space, metric space, topology, and so on. The more complicated forms of propositions follow from the atomic ones by logical operations. The professional mathematician today demands the series of logical operations in a proof to be displayed, shorn of any reference to the actual process of thought and without any irrelevant reference to the real world; mathematics has now been abstracted sufficiently so that there is no longer any need for this, except for the mathematical novice who might require crutches to reach the interstellar realms of abstraction where mathematics since the beginning of the 20th century dwells.

			Schlick’s principle of verification—the meaning of a proposition is its method of verification—which has some justification within formal mathematics, was taken over by Wittgenstein who amended it slightly: the meaning of a proposition is shown in its method of verification but cannot be said. It is hardly a step at all to go to the reduction of philosophy to questions of syntax. Carnap’s innovation was to carry out the export to philosophy at this level. Otto von Neurath moved more nakedly into the solipsist abyss: “Sentences are to be compared with sentences, not with ‘experience’.” This is the ghost of Berkeley speaking in 20th century language, with modern mathematics as its point of honor!6

			The point is that there is no need for mathematics to be dialectical. In and of itself, mathematics, as it has developed thus far, is focused on the moment of dialectical thought when we temporarily freeze a process in order to examine each side of it before we step back to grasp the process in its development. Real objects change incessantly, though the changes might be so slow that we can treat them as fixed within the context of whatever purpose we have in mind. To count two apples is fine providing we are not particularly interested in the fact that the apples are actually rotting and do so differently from each other.

			Of course, thought processes and other processes of nature are governed by contradictions and there are traces or fossils of dialectics throughout mathematics because of this. For example, to say 3 = 3 does not go beyond the trivial but to say 2x + 3 = 5 does. The quantity designated by x must have a definite value, namely 1. Note that the nontriviality requires that the equality involves different things on the opposite sides of the equal sign. So the opposites in an equality must be the same in one regard and not the same in another regard for the equation to be nontrivial. If this equation appears in a more complex argument, then later in the argument, we are free to replace any occurrence of 2x + 3 by 5 and vice versa—shadows of opposites transforming into each other. But all of this is rather stiff, lacking the vibrancy of opposites transforming into each other that takes place outside of our heads—these transformations of opposites in mathematics take place outside of time, unlike what happens in objective processes. Mathematics abounds with similar examples.7

			Here is another type of opposites: in naïve discussions, one speaks of objects such as integers, n, m, and of operations performed on these objects such as addition, +. We write n + m to denote both the operation of adding the two integers as well as the result of the addition. In the first view, + denotes an operation that is “in progress” while in the second, the operation has occurred. The operation and the result of the operation may be viewed as opposites that transform into each other.

			Opposites are needed for the description of contradictions but in and of themselves do not form contradictions except in the mind. To reiterate: there is no need for mathematics to be dialectical. The basic reason for this is that contradictions drive processes in the real world. A pair of opposites is abstracted out of processes. In mathematics, it is only when we arrive at calculus, which has clear roots in the study of motion, that contradiction finally enters the mathematical scene, as Engels notes: “The differential calculus for the first time makes it possible for natural science to represent mathematically processes and not only states: motion” (emphasis in the original).8 However, even here, the motion being represented is mechanical motion, which, while a very useful approximation in many situations and hence of great service in constructing models of reality, is nonetheless a highly idealized form of motion that is inadequate, by itself, for complex models.

			Mathematics operates on a very abstract playing field. This is true for even the most elementary forms of mathematics such as arithmetic and geometry. As has been mentioned in Section 3.6, even the simple act of counting the fingers on one hand already involves abstraction. We are so acclimated to the answer five that it is easy to not notice that to get this answer, we must ignore the obvious fact that all the fingers are different. Furthermore, we must freeze or ossify the fingers in our minds and not consider them in their livingness. When we do that, we eventually arrive at a mathematical scheme that has the basic rules of arithmetic or (high school) algebra as its foundation. In other words, we must retreat to a metaphysical mode of thought in order to have arithmetic. Arithmetic, as a subject, has no need for dialectics! Materialist dialectics is needed in order to deal with reality, not with the abstract entities of arithmetic.

			The set of integers and their properties form the base of the entire structure of mathematics, an upside-down pyramid whose upper levels become increasingly abstract. It is for this fundamental reason, its high degree of abstraction away from material reality, from the world as it lives and breathes, that mathematics has no need to be dialectical, except perhaps in the crudest form when it is used to describe mechanical motion. In fact, as was discussed in Section 2.4, metaphysics is “justifiable and even necessary” within certain limits “whose extent varies according to the nature of the object under investigation” (Engels). Any attempt to cram mathematics into dialectical materialist shoes would require great distortion and would demean both mathematics and materialist dialectics.

			Mathematical truth is therefore truth on a high plane of abstraction, far removed from the world of reality. Mathematics can be used in constructing a model of a portion of reality and to the extent that the model gives a good approximation to that reality, mathematics leads to approximate truth. The basic axioms in any particular field of mathematics must be compared with the behavior of that reality in order to decide about the applicability of that field to the portion of reality that the mathematics is intended to model.

			In contrast to Engels’s scattered remarks on calculus, which was in total accord with the popular mathematics of his day, Marx’s treatment of the subject was deeper. It was quite good in terms of mathematical rigor, certainly on a par with, if not superior to, the work on the foundation of calculus of pre-1800 mathematicians, in my opinion. Though Marx swam against the mathematical current of his day, he nonetheless anticipated a certain development that was to become part of the mainstream of mathematics a half a century after his death. The Soviet mathematician E. Kol’man sums this up as follows: Marx’s critique of the existing views of the concepts of the derivative and the differential was trenchant and his dialectical view led him to grasp the “differential used as an operational symbol, thus anticipating . . . the idea of the eminent French mathematician, G. Hadamard, enunciated in 1911 in connection with the application of this concept of functional analysis.”9

			Kol’man notes that Marx was unaware of a great deal of 19th century mathematical development10: the Cauchy-D’Alembert theory of limits (1821–1823), firmed up by Weierstrass (1880); Bolzano’s study of limits, continuity, convergence of series, and other aspects of the foundation of calculus (1816–1817); the work of Cantor, Peano, and Dedekind on set theory and the theory of real numbers, which only became widely accepted in the 20th century, especially in England where Marx lived at the time. In the eyes of the mathematical world of bourgeois society, these developments rendered Marx’s mathematical work superfluous. His use of the negation of the negation to grasp the limit process used to obtain the derivative of a function was unique, creative and masterful, but has not been used since in mathematics.

			As to the value of Marx’s mathematical manuscripts, Kol’man says,

			[It] is by no means restricted to his method of providing a foundation for differential calculus and his critique of preceding methods. . . . For historians of mathematics and philosophers working with the philosophical problems of mathematics, Marx’s views will serve as a guide—not in the form of a quotation, every letter of which is followed as if counting out an emergency ration, but rather in the form of a matchless example of creative, concrete application of dialectical thinking.

			All of this is true enough, but a glaring omission indicates that Kol’man might have been thinking, But for the mathematician at work in the field, forget it! The way that mathematics has developed, without the benefit of Marx, is what matters. And there is some truth to that. This last point is applicable to all of the Soviet mathematicians, who have sung praises to dialectical materialism, Lenin, and the Party at the beginnings of their articles and books, and then promptly dropped the matter.11

			Kol’man misses the fact that dialectics is actually being used in the orthodox treatment of calculus, behind the scene so to speak, but its use is “screened,” “covered over,” to borrow from Lenin’s criticism of Chernov as discussed in Section 2.3. What is important in Marx’s treatment of calculus is not that the dialectical viewpoint is merely convenient as a guide (which it is) or that Marx was so creative (which he was) but that the dialectical viewpoint is being used in the background even in the orthodox treatment, implicitly. This point is not generally recognized, Dirk Struik being a notable exception, as we shall see in section D.2.

			For precisely the same reason that mathematics is necessarily metaphysical, by its nature, formal logic also has no need for dialectics. The objects talked about in formal logic are absolute, unchanging, rigid, frozen, static, dead. They are abstractions away from the thrum of a dynamic, living reality. When they are useful, these abstractions, together with formal logic, form a network of initial approximations that allow humanity to act on the world. They are a base from which we reach out to materialist dialectics in order to grasp reality in its changingness. Such is the relation of metaphysical and dialectical thought.

			D.2    The Cauchy-D’Alembert Limit12

			The mathematical procedure used by Marx, discussed in Section 2.3, is generalizable to any case when both sides of a contradiction are quantifiable, qualitatively the same, and certain technical conditions are satisfied. This is generalized mechanical motion, such as in the time rate of change in the pressure, volume, and temperature of a gas. The contradiction of generalized mechanical motion is highly abstract with no quality except that of a variable that is quantifiable. Qualitative and quantitative change merge and the negation of the negation is simply a new value of the variable. All of the processes where physics has provided usable models of reality make use of generalized mechanical motions. Discussion of such quantities form the content of calculus courses. There, the instantaneous velocity of the particle at the particular time t 0 is called the derivative at t 0 of the position with respect to time. The process of finding the dependence on t 0 of the derivative, given a description of the dependence of the position on time, is called differentiation. The instantaneous acceleration of the particle at the time t 0 is the derivative at t 0 of the velocity or the second derivative at t 0 of the position with respect to time. The derivative is further generalized by the replacement of time by other variables.

			The noted mathematician Dirk Struik remarks on the contemporary relevance of Marx’s development of the derivative as discussed here:13

			The difficulties which Marx tried to overcome are at present as real as in his time, even if our formal apparatus is more carefully elaborated and practically foolproof. These difficulties are as old as Zeno of Elea and as young as the latest philosophical or physiological attempt to understand how rest can pass into motion, and how motion can lead to rest. This is the reason why Marx studied so carefully the conception of the derivative of a function and the related conception of the differential. He found that there are three main methods by which these conceptions have been developed. Marx classified them, called them the mystical, the rational and the algebraic method (connected with the names of Newton-Leibnitz, D’Alembert and Lagrange respectively), and then opposed to them his own mode of understanding the derivative, the differential, and the calculus in general.

			The formal correctness of results in calculus since the 17th century was not a question for Marx. The question was the mystification in its presentation, of answering the question of “how rest can pass into motion and how motion can lead to rest” as Struik explains:

			Let us take, as an example, the textbook Pure Mathematics of G. H. Hardy, who is one of our greatest living mathematicians. The derivative is explained in the Cauchy-D’Alembert way:

			[image: ]

			which means that [image: ] tends to a limit when h tends to zero. What does this mean? We are told that φ(y) tends to the limit λ as y tends to zero, if, when any positive number δ, however small, is assigned, we can choose y0(δ) so that

			[image: ].14

			This definition is exact, in the sense that we have a correct and subtle criterion to test any limit. But φ(y) always hovers near the limit, since we are told that y “tends” to zero. Similarly, φ′(x) is defined by means of an h which “tends” to zero . . . [I]s the event h = 0 ever reached? Marx not only affirms it, he stresses it. The usual modern textbook definition does not take this question seriously, because it is satisfied with a pragmatic criterion which allows us to recognize a limit when it appears.15

			Struik hits directly (and correctly) at this crassly pragmatic orientation, an orientation with a long tradition dating back to Leibnitz and Newton. As late as the last half of the 19th century, the finest mathematicians blithely operated with the view that as long as the correct answers were obtained, who cares whether the method used was mystical or not. The Cauchy-D’Alembert approach was the most satisfactory, especially after the clarification of the real number system in the work of mathematicians such as Dedekind and Cantor.16 However, this did not remove the mysticism.17

			Struik, who was a professor at MIT for many years, describes how students are indoctrinated into this mystification:

			The result is that much teaching of the elements of the calculus proceeds as follows—and I confess to it myself in my own teaching. First; it is shown that a limit can be approached as closely as we like, but never reached. Then the derivative is defined with the aid of this conception of limit and then suddenly we begin to work with this derivative, which could never be reached (as we have before demonstrated) as if it actually had been reached. The case h = 0, x′ = x, though present in the formal apparatus, is somehow obscured in the reasoning.

			. . . Marx therefore belonged to that school of thinkers who insist on utmost clarity of thought in interpreting a formal apparatus. His position contrasts sharply to that of those mathematicians or mathematical physicists who believe that the formal apparatus is the only thing that matters. Marx’s position was that of the materialist, who insists that significant mathematics must reflect operations in the real world.

			Marx’s method, for which the negation of the negation is essential, does not suffer from this problem. It directly answers the question of “how rest can pass into motion and how motion can lead to rest.” In the treatment of the most elementary concepts of calculus, modern mathematics leaves this question completely mystified—a mystification that conceptually begins with missing Lenin’s point in his criticism of Chernov as applied to the definition of the average velocity (Section 2.3), and extending into the pragmatism of the Cauchy-D’Alembert definitions of limit and derivative.

			Notes

			
					F. Engels, Dialectics of Nature, pp. 256–272, Progress Pub., Moscow (5th printing, 1972). The same material, slightly abridged, may be found in Anti-Dühring. Engels’ discussion may not have been as far from Hegel’s as he might have thought. Furthermore, his views, which were actually in the mainstream of popular thought among mathematicians at the time, would be regarded as quite silly today.

					Positivism, a philosophical trend which developed out of Kantian thought, was founded by Auguste Comte in 1831. Comte upheld Kant’s view that knowledge is limited to phenomena, facts obtained only by the “positive” sciences, and that speculative philosophy, systems of either idealism or materialism, are metaphysical and beyond knowledge. This trend culminated in the work of Mach and Avenarius, for whom facts are “complexes of sensations.” Lenin’s Materialism and Empirio-Criticism exposed the subjective idealism of Mach, Avenarius and their followers, the empirio-critics: “Materialism regards nature as primary and spirit as secondary; it places being first and thought second. Idealism holds the contrary view” (Lenin). Subjective idealism denies the existence of an objective reality.

					See A. J. Ayer, Philosophy in the 20th Century, Vintage Books, New York (1984) for more on the positivistic and pragmatic trend and the role of the Vienna Circle. Moritz Schlick, the founder of this school of logical positivism, regarded the logical clarification of meaning as the primary task of philosophy and thought that such clarification would bring an end to the conflict of philosophical systems.

					As with any form of subjective idealism, Machism denies the existence of objective laws. For Machism, matter is merely a complex of sensations and the laws of science merely correlate data received by the senses. They cannot and do not reveal anything about an objectively existing reality.

					Ernest Nagel and James R. Newman, Gödel’s Proof, Revised Edition, edited and with a new foreword by Douglas R. Hofstadter New York University Press, New York, 2001.

					See A. J. Ayer, Philosophy in the 20th Century.

					Rather tedious and not very illuminating discussions of a host of opposites in mathematics can be given in a similar vein, such as positive/negative, odd/even, plus/minus, multiply/divide, multiple/divisor, differentiate/integrate, derivative/integral, continuous/discontinuous, finite/infinite, symmetric/anti-symmetric, etc.; or on a more abstract plane, set/member, wholes/parts, global/local, formal systems/models, etc.

					F. Engels, Dialectics of Nature, p. 272.

					The Mathematical Manuscripts of Karl Marx, p. 233.

					See Howard Eves, An Introduction to the History of Mathematics, 6th ed., Saunders College Publishing, Ft. Worth (1990).

					That they felt it was mandatory to first deliver their paeans, burn their incense, and kowtow should make would-be communists ponder hard on the question of the correct handling of contradictions among the people.

					This section discusses a technical point of mystification in calculus.

					Dirk Struik, “Marx and Mathematics,” in Science and Society, 12(1), 181–196. Struik describes in detail the types of mystifications of calculus rampant among the most respected mathematicians, as late as the last quarter of the 19th century and upholds Marx’s specific criticism of each type. He also discusses Marx’s very advanced treatment of the differential, which is ignored here, and affirms the relevance of Marx’s remarks to the more rigorous treatments of calculus that emerged at the end of the 19th century. Struik’s remarks are as valid and relevant today as they were in 1948.

					G. H. Hardy, Pure Mathematics (Cambridge University Press, 6th ed., 1933) esp. pp. 116, 198. This definition of limit is valid when y tends to zero by positive value. In a similar way a definition of limit can be reached when y tends to zero by negative values.

					Note by Struik: See e.g., F. Cajori, Am. Math. Monthly, XXII (1915), p. 149, concerning variables reaching their limits: “In modern theory it is not particularly a question of argument, but rather of assumption. The variable reaches its limit if we will that it shall; it does not reach its limit, if we will that it shall not.” Such a reasoning seems to lead to the conclusion that it depends on our will whether Achilles will reach or will not reach the tortoise. [My addition: This form of mystification also occurs in advanced discussions. For example, see the modern classic, Michael Spivak, Calculus on Manifolds, a modern approach to classical theorems of advanced calculus, Benjamin/Cummins Publ. Co. Menlo Park, CA (1965). Also, note that Struik is essentially saying that if a derivative exists at a point in the Cauchy framework, then Marx’s procedure is completely justified and, vice versa, when Marx’s procedure is valid, the usual derivative exists and coincides with Marx’s answer. Technically, this follows immediately from Taylor’s theorem which says that if a derivative of a function at a point exists, then the function near that point is approximately linear. Intuitively, this says simply that calculus can be used near any point where the graph of a function can be approximated by a straight line. The approximation gets increasingly accurate as we zoom in on the region around the point. From the standpoint of formal logic the methods are equivalent. See note 17 below.]

					Dedekind and Cantor gave different approaches to the definition of irrational numbers in terms of rational numbers that helped to firm up the foundations of the concepts of real numbers and continuity. See R. Courant and H. Roberts, What is Mathematics?, Oxford University Press, London (1969).

					Recall the following remark in note 2.74: In the lexicon of mathematics erected on the basis of the Cauchy-D’Alembert limit, our attention is thus confined only to cases where a function f is not merely continuous but first differentiable at the point of interest, t0. In that case, for t arbitrarily close to t0, f(t) = f(t0) + f*(t – t0), where f * is the instantaneous rate of change of f as it is usually defined. Hence arbitrarily near t0, the function f is approximately a straight line (which is the secret of calculus), the approximation getting better and better the closer t is to t0. For a straight line passing through t0, there is no difficulty in allowing t to actually be equal to t0, despite the admonition in the definition of the Cauchy-D’Alembert limit that t only approaches t0. Therein lies the standard mystification—t is not allowed to actually be equal to t0 in the definition of the Cauchy-D’Alembert limit but in cases applicable to the description of physical motion, the result is a situation where t can actually be equal to t0 with no difficulty.

			

		

	
		
			APPENDIX E

			The Epigenome and 
Lamarckian Evolution

			Lamarckian evolution is not exactly a dead theory, defeated once and for all by the Modern Synthesis, Darwinian evolution—not that it is alive in the original form that Lamarck enunciated it. Instead, an entirely new field of biological research—epigenetics—which focuses on the impact of the environment on inheritance, a central feature of Lamarckianism, has emerged to challenge the Modern Synthesis that has dominated the evolutionary paradigm since the 1930s.1

			The effects of an animal’s environment during adolescence can be passed down to future offspring, according to two new studies. If applicable to humans, the research, done on rodents, suggests that the impact of both childhood education and early abuse could span generations. The findings provide support for a 200-year-old theory of evolution that has been largely dismissed: Lamarckian evolution, which states that acquired characteristics can be passed on to offspring.

			“The results are extremely surprising and unexpected,” says Li-Huei Tsai, a neuroscientist at MIT who was not involved in the research. Indeed, one of the studies found that a boost in the brain’s ability to rewire itself and a corresponding improvement in memory could be passed on. “This study is probably the first study to show there are transgenerational effects not only on behavior but on brain plasticity.”

			In recent years, scientists have discovered that epigenetic changes—heritable changes that do not alter the sequence of DNA itself—play a major role in development, allowing genetically identical cells to develop different characteristics; epigenetic changes also play a role in cancer and other diseases. (The definition of epigenetics is somewhat variable, with some scientists limiting the term to refer to specific molecular mechanisms that alter gene expression.) Most epigenetic studies have been limited to a cellular context or have looked at the epigenetic effects of drugs or diet in utero. These two new studies are unique in that the environmental change that triggers the effect—enrichment or early abuse—occurs before pregnancy. “Give mothers chemicals, and it can affect offspring and the next generation,” says Larry Feig, a neuroscientist at Tufts University School of Medicine, in Boston, who oversaw part of the research. “In this case, [the environmental change] happened way before the mice were even fertile.”2

			This challenge first appeared in a study of so-called “transgenerational epigenetic inheritance.”3 Here is a description of it:

			Plant research on the expression stability of transgenes had already detected epigenetic changes that were induced by changing environmental conditions, and that could be faithfully transmitted to the next generation. Pembrey’s and Bygren’s studies of food supply and various medical conditions in a small Swedish community revealed that a famine at critical times in the lives of parent or grandparents can affect the performance of children or grandchildren. If food was not readily available during the father’s slow growth period, between the ages of 9 and 12 before they reached puberty, then cardiovascular disease mortality of the children was low. If the paternal grandfather was exposed to a surplus of food during his slow growth period Diabetes mortality in grandchildren increased. Paternal grandfather’s food supply was only linked to the mortality rates of grandsons, paternal grandmother’s food supply was only linked to the mortality rates of granddaughters. The lifespan of the grandchildren seemed to be influenced by their paternal grandfathers’ access to food during the grandfather’s slow growth period. The biggest effect of food supply in grandmothers occurred when she was a fetus and infant. These timings suggest that information is being captured at key stages of egg and sperm formation, and is passed on to the offspring, possibly in form of epigenetic patterns.

			If the environment was able to modify germline epigenetic imprints at specific stages in gametogenesis, we may have to reconsider Lamarck’s theory about the heritability of acquired characteristics, which assumes that an organism can acquire characteristics during its lifetime and pass them on to its offspring.4

			So while we say yes to Darwin, we should not be too hasty in throwing Lamarck away completely. Epigenetics gives us a sharp and important example of how conditions alter the basis of change. Mao’s characterization of “condition and basis of change” needs to be laid to rest and recognized for what it is—a most unfortunate error.

			Notes

			
					See Eva Jablonka, The Epigenetic Turn: The Challenge Of Soft Inheritance; http://www.mfo.ac.uk/files/images/Jablonka-ms_MPGM_EEEMclean.doc “Since the 1990s, a growing number of evolution-oriented biologists have expressed the view that the foundations of the ‘Modern Synthesis’—the evolutionary paradigm that was constructed during the 1930s and 1940s and has dominated views of evolution for the past 60 years—need rethinking. They believe that the construction of a new, extended, evolutionary synthesis is underway. Challenges to the Modern Synthesis view have been coming from many directions, most notably from developmental biology, microbiology, ecology, animal behavior, and cultural studies. In this chapter we focus mainly on developmental biology, in particular on molecular studies of epigenetics, and on one specific challenge—the challenge of ‘soft inheritance.’ Soft inheritance occurs when new variations that are the result of environmental effects are transmitted to the next generation . . .” Also, see E. Jablonka and M. J. Lamb, “The Epigenome in Evolution: Beyond the Modern Synthesis,” Вестник ВОГиС, 2008, Том 12, № 1/2. Available online at https://www.google
.com/search?q=%22THE+EPIGENOME+IN+EVOLUTION%3A+BEYOND+THE+MODERN+SYNTHESIS%22andie=utf-8andoe=utf-8andaq=tandrls=org.mozilla:en-GB:officialandclient=firefox-a

					Emily Singer, “A Comeback for Lamarckian Evolution?,” Technology Review, February 04, 2009. Another good article is by one of the researchers who did the ground-breaking study: Marcus E Pembrey, “Time to take epigenetic inheritance seriously,” European Journal of Human Genetics (2002) 10, 669–671. doi:10.1038/sj.ejhg.5200901; http://www.chd.ucsd.edu/_files/winter2009/Pembrey.02.pdf

					G. Kaati, L. O.Bygren, and S. Edvinsson (2002). Cardiovascular and diabetes mortality determined by nutrition during parents’ and grandparents’ slow growth period. European Journal of Human Genetics, 10, 682–688; http://www.nature.com/ejhg/journal/v10/n11/abs/5200859a.html; Marcus E. Pembrey, Lars Olov Bygren, Gunnar Kaati, Sören Edvinsson, Kate Northstone, Michael Sjöström, Jean Golding and The ALSPAC Study Team (2006). Sex-specific, male-line transgenerational responses in humans. European Journal of Human Genetics, 14, 159–166.

					This was once available at http://www.fbs.leeds.ac.uk/staff/pm/epigenetics.htm#exciting2 but has since been removed. It can be accessed online at http://www.asexuality.org/en/topic/26620-asexuality-and-genetics/page-2 (01/11/2014).
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