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“One must still have chaos in oneself to be able to give birth to a dancing 
star.” — Friedrich Nietzsche, Thus Spoke Zarathustra, §5 
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Introduction 

On the surface, “the world,” considered as a totality, appears precisely as 
disorder, entropy, endless collisions of apparently or arbitrarily unrelated 
bodies, though they may unconditionally obey certain definite natural laws. 
The incongruous real-world effects otherwise circumscribed by these 
natural laws strike the eye as meaningless, hodgepodge, formless — and 
often are: an avalanche, a car crash, the distribution and changes in 
humidity and temperature within a weather system. Each snowflake’s 
crystalline structure is unique — not unlike a human fingerprint — and 
radially symmetrical. No one simple equation could describe any of these 
events predictively with complete confidence, beyond giving us a general 
idea, although with increasingly complex formulations we might conceive 
of them as being amenable (after the fact) to the rigor of calculus. 

It seems unlikely that Einstein’s search for a “unified theory of everything” 
could ever find any basis in reality, any more than we could predict or 
control the crystalline structure of a snowflake as it freezes. Martin 
Heidegger, in his Introduction to Metaphysics (1935), recalls, from Plato, a 
γίγαντομαχία περὶ τῆς οὐσίας — “a battle of giants over being”—summing 
up, perhaps, the chaotic fabric of the world. What is clear is that the 
world is chaotic and outside of our control, beyond a certain threshold, and 
that our place in the world hinges in some ways upon our readiness to 
accept this. Existentially, then, it is not only in our interest to address chaos 
intellectually, but assumed: a constituting axiom of the human microcosm 
and macrocosm. 

Defining chaos 

The difficulty experienced may be inherent in the structure of the concept 
of chaos. What is chaos? It is neither here nor there. Chaos is an indefinite 
concept. A collision, for instance, is an event involving the interaction of 
certain specific objects: in short, a measurable and distinct matrix of 
circumstances and alterations that affects each of the objects involved in a 
mappable, quantifiable, and comprehensible set of changes, 
redistributions of matter and energy, etc. Negation — to take another 
conceptual example — is more abstract than a collision. Negation is a kind 
of modality, but negation modifies in a purely theoretical, qualitative way 
an object of thought, a framework, a tendency, or proclivity. For 
example, “not-A” refers to a distinct, clearly defined, discrete object or 



state of affairs, A, in an exclusionary, opposite form, without affecting 
anything whatsoever outside of or beside A—other than contingent objects 
and states that depend on A for their definition, function, modality, 
etc. “Not-A” does not refer to objects or states affected by A but may 
modify them indirectly through, and only through, the negation of the 
primary set of affairs A. Thus, if A is situated within a certain context, that 
context remains unchanged by not-A unless A contains, includes, or entails 
some influence over that context; for not-A to affect the context in 
which A is found, to precisely that extent and no further, the context 
of A must be contingent upon A. 

Chaos is different. If a system is considered to be chaotic, we understand 
and expect that what we are perceiving will involve irregularities and 
unpredictability. To remove any sense of ambiguity whatsoever about 
definitions, chaotic circumstances imply definite lawful conditions that are 
too numerous to conveniently map. Our card and dice examples might be 
assumed to suggest indeterminate states, for which reason we might 
suspect quantum states, but our simulated shuffle and die-rolls are not, in 
fact, indefinite or indeterminate. It would require quantum computing to 
execute quantum processes. A quick Google search tells me that a 
computer shuffle or die-roll is deterministic, not quantum. By our definition 
of chaos, a computer shuffle or die-roll is, therefore, a chaotic process. A 
computer program, for instance, may “shuffle” a deck of cards, “roll” a set 
of dice, etc. — events which are theoretically random but actually 
deterministic. If our program replicated that exact operation, without 
“resetting” in order to perform a “fresh” shuffle or die-roll, the outcome 
would be the same. If the program were instructed to perform 
multiple, similar shuffles or die-rolls, the results would not be the same. In 
both cases, the outcome was determined (surreptitiously) by the program, 
without disclosing its results to us as spectators, “before” being 
completed. 

Chaos theory and quantum mechanics 

Chaos theory is, properly, a branch of mathematics developed in the mid-
to-late 1800s, preliminarily by James Clerk Maxwell, to model complex, 
“unstable” events. Other major contributors to these theories include 
Henri Poincaré (New Methods of Celestial Mechanics, 1892–1899; “Sur le 
problème des trois corps et les équations de la dynamique,” 1890), Andrey 



Kolmogorov (“On the Conservation of Conditionally Periodic Motions,” 
1954), and Edward Lorenz (“Deterministic Nonperiodic Flow,” 1963). 
According to the Stanford Encyclopedia of Philosophy: 

Chaos models are deployed to ascertain various kinds of information about 
bifurcation points, period doubling sequences, the onset of chaotic 
dynamics, strange attractors, and other denizens of the chaos zoo. 
Hypotheses connecting chaos models to actual-world systems need filling 
in if we’re to employ the semantic conception fully (e.g., how strange 
attractors reconstructed from physical data relate to the physical system 
from which the data were originally recorded). (Stanford Encyclopedia of 
Philosophy, “Chaos”) 

The development of chaos theory shares some features and subject matter 
with quantum mechanics, although the two are distinct disciplines 
concerned with different objects of study. The purpose of this article is not 
to elaborate a theory of quantum mechanics as opposed to chaos. For 
now, let it be sufficient simply to differentiate chaotic phenomena from 
quantum ones. 

Bridging the divide 

Today, we take it for granted that algebraic equations correspond one-for-
one to geometric representations. The invention (or discovery) of the 
Cartesian plane (cf. La Géométrie, 1637, Appendix to Discourse on the 
Method) is remarkable precisely in its ability to demonstrate the 
connection between algebra and geometry, showing us that the pure 
abstraction of algebra corresponds perfectly and completely to the pure 
representation of geometry; the two are inseparably and inextricably linked, 
one-for-one. Euclid, using only definitions and axioms and proceeding on a 
basis of increasingly complex geometric propositions, was able to 
construct an entire world from pure mathematics. Descartes showed that 
these calculations could be rendered purely abstract using numbers, 
variables, and certain precise operations. 

https://plato.stanford.edu/entries/chaos/


 

Left: Isaac Newton by James Thronill after Sir Godfrey Kneller, 1689. Right: 
Gottfried Leibniz by Christoph Bernhard Francke (public domain) 

With Newton and Leibniz — the two simultaneously discovered calculus, 
resulting in an infamous rivalry — the one-for-one reciprocity of algebra and 
geometry was shown to be highly complex, marking a path by which math 
could be made increasingly more relevant to reality; thousands of real-
world applications would come to rely on the discoveries of calculus. In a 
word, calculus represents the fundamental intelligibility of a world 
characterized seemingly by complete disorder. 

Physics attempts — with no small effect — to bridge the divide between the 
pure mathematics of algebra, geometry, trigonometry, and calculus, and 
the real-world states occasioned by imperfect entities. Where the chaos 
theorist attempts to separate ideality (i.e., mathematics and 
mathematizability) from concrete events, physics brings us ever closer to 
the math; our margin of error shrinks ever smaller, without ever quite 
vanishing. 
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Wittgenstein’s Tractatus 

Ludwig Wittgenstein (1889–1951) offers us a potential angle of approach in 
his Tractatus Logico-Philosophicus, a work in which he elaborates a link 
between his background in mathematics and the speculative philosophical 
domain of metaphysics. The work consists of a series of statements 
organized numerically, in order to indicate logical importance, with 
increasing complexity about the structure of the universe and the proper 
philosophical method for interpreting it. The Tractatus begins, famously: 

1 The world is everything that is the case. 
1.1 The world is the totality of facts, not of things. 
1.11 The world is determined by the facts, and by these being all the facts. 
1.12 For the totality of facts determines both what is the case, and also all 
that is not the case. 
1.13 The facts in logical space are the world. 
1.2 The world divides into facts. 
1.21 Any one can either be the case or not be the case, and everything else 
remain the same. (Tractatus Logico-Philosophicus, p. 25) 

Wittgenstein’s metaphysics may not spare us the insurmountable 
complexity of chaos, but it does offer us insight into the way to conduct our 
philosophical consideration of the world. “The world” being called “the 
world” may raise certain questions for us; manifestly, “the world” refers, 
open-endedly, to “that which is,” or, rather, to “whatever is or may be,” and 
not simply to any particularized existent; but rather to the sum total of all 
existents and all of their relationships. We might remind ourselves that, 
overall, events are amenable to mathematization, while the events of the 
world themselves are not easily disabused of their unintelligibility. 
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For the adherent of chaos, it may be tempting to divorce the events of the 
world from the mathematical apparatus that renders it “lawful”: equations 
may allow us to capture, freeze an event in time, analyzing conceivably any 
and all of its facets. Such an endeavor is manifestly Sisyphean, the chaos 
theorist might remind us. Did our calculus really bring us closer to the 
event being described? Or did it merely show us how far away from us the 
event truly is? After all, no perfect geometrical figure — a triangle, say, 
composed of straight lines and being compelled by all our calculations to 
conform — in our imaginations — to certain definite, logically deduced 
facts — 

On being incorrect 

It is in the nature of thinking that we never have all the information. To quote 
Wittgenstein: “The world is determined by the facts, and by these being all 
the facts” (Tractatus Logico-Philosophicus, 1.11). Yet we rarely even have 
enough of the gist of a subject that we could confidently say: “This is a 
complete science, nothing has been left out, overlooked, sidelined, or 
neglected.” Moreover, we might ask: “What is complete knowledge? Is an 
inference incomplete, because deduction is concrete, discrete, while an 
inference is less tangible?” 

In the case of a chaotic system or circumstance, because chaos is 
deterministic and obeys definite laws, there are nevertheless too many 
elements and layers of complexity to form a holistic picture with complete 
confidence — although we somehow know that the system is 
deterministic. “Chaos,” taken colloquially, often refers to complex, 
undifferentiated circumstances. In other words, by definition, a scenario is 
“chaotic” on account of our own perspective — of finite data — being 
limited by the complexity of the data. Theoretically, however, the scenario 
is “chaotic” by virtue of being deterministic, unpredictable, and complex; 
not because it is conditioned by any exceptional characteristics, but 
because we ourselves cannot or do not have the ability to circumscribe a 
complete picture of all variables, nuances, moving parts, frills, and 
ornaments which delimit the limits and details making up that scenario. 

What is most damning about “chaos” is its categorical, universal 
pervasiveness — in other words, the fact that we rarely even approach a 
complete picture of anything. When we consider a subject of inquiry or 
study, we seek the most general and unifying themes, elements, 



expressions. A disquisition on music theory could make considerable 
progress in regards to Schönberg’s “atonal” chromatic music, without 
necessarily considering microtonality. With respect to the history of 
classical music, microtonality might never yet have entered the picture in 
such a way that addressing it would be necessary to acquire an advanced 
understanding of either classical or atonal music. 

In other words, chaos is in some ways perfectly normal. The goal is not to 
be 100% correct; the goal is for thought to function at a reasonable 
threshold of being “not incorrect.” By Wittgenstein’s formula, “the world” 
taken as “all the facts” and, i.e., as a perfectly self-same totality or 
collection of self-same components of a totality, is essentially unavailable 
to us. We may approach facts as pieces of “the world,” but we can hardly 
make them belong to us. Nevertheless, in the case of, say, astrophysicists, 
we may hope and expect that they will be able to make every calculation 
necessary to put astronauts safely on the Moon and get them back to Earth 
in one piece. Such is the sum and purview of the natural sciences. It is 
mathematicians’ and scientists’ job to be “100% correct.” 

The psychology of difference 

Just as calculus and physics attempt, with no small effect, to mathematize 
concrete reality, our own thoughts, if they are to be made useful, must 
render for us an apparently intelligible reality — useful, however chaotic its 
construction. And it is decidedly in our interest to make the attempt, 
however Sisyphean; for we have no choice; on this hinges the efficacy of 
our whole conception of reality. No amount of science, math, and 
abstraction can wholly circumscribe the world. Errors can, will be, and 
must be made in our calculations. So, too, with our very experience of 
consciousness. In the parlance of Albert Camus’s philosophy of 
absurdism, there is and can be no metaphysical justification for man’s 
existence; his mode of relating to the world is inescapably illusory; and if 
the world is in some way a “musical” whole, it is nevertheless man’s 
inevitable fate that his own conceptions will almost always fall 
embarrassingly short of explaining that reality meaningfully. In Camus’s 
cosmology, reality is precisely meaningless, whereas it is precisely man’s 
fate to give it meaning, and to struggle to do so. 



 

Gilles Deleuze photographed by Michel Tournier, c. 1949–1956 (Creative 
Commons) 

Philosophically, what is noteworthy about chaos theory, quantum 
mechanics, and even math and physics in general, is that in order to 
cognize these complex systems, we must also relinquish our own right 
to participate in the simple, existential fact of chaos, trading it for abstract 
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understanding. There exists, in other words, a theoretically untraversable, 
infinite distance between our conception of reality — its intelligibility and 
our notions thereof— and our own ability to recognize our finite experience 
of being-in-the-world at all. More generally, this paradox may be reflected 
back upon the whole subject of chaos. What right do we have to interact 
with chaos itself, in a chaotic world where the simple act of engaging chaos 
— itself a precondition of consciousness— constitutes a certain form of 
affectation? To engage with chaos directly, and yet incompletely — is that 
not a form of hubris? For us instinctively, the myth of Prometheus 
represents a warning and an invitation; but the ability to render the world 
intelligible (“Hindsight is 20–20”) doesn’t absolve us of the simple fact that 
our grand systems constitute an absolute distraction from “real life.” 

In Chapter III of Difference and Repetition, “The Image of Thought,” Gilles 
Deleuze introduces a difficulty inherent in philosophy, that in order for a 
thought to be constituted, it must represent to the one thinking an “image 
of thought.” The image of thought, he says, constitutes “a dogmatic, 
orthodox or moral image” (131); it represents to us what Kant refers to in 
his Critique of Pure Reason as the phenomenon, rather than the thing-in-
itself, the noumenon. In the case of chaos, what is thought is not a 
particular thing but a notion and placeholder referring to there being an 
undifferentiated collection of objects and interactions related to one 
another by their being too numerous to take hold of. 

The character of knowledge 

In Kant’s terminology, we might suppose the natural sciences to seek and 
employ what he refers to as “empirical knowledge,” while any attempt to 
get hold of chaos as such would constitute an attempt to reach “pure 
knowledge” (Critique of Pure Reason, Introduction, I, p. 41). Considering 
chaos philosophically shows itself to be a necessary and irreplaceable 
supplement to the consideration of chaos undertaken by mathematics 
(e.g., chaos theory) and the sciences: 

Experience tells us, indeed, what is, but not that it must necessarily be so, 
and not otherwise. It therefore gives us no true universality; and reason, 
which is so insistent upon this kind of knowledge, is therefore more 
stimulated by it than satisfied. Such universal modes of knowledge, which 
at the same time possess the character of inner necessity, must in 
themselves, independently of experience, be clear and certain. They are 



therefore entitled knowledge a priori whereas, on the other hand, that 
which is borrowed solely from experience is, as we say, known only a 
posteriori, or empirically. (Critique of Pure Reason, Introduction, I, A2, p. 
42) 

The sciences take certain definite objects as their subject matter, viz. 
empirically; mathematics formulates certain laws and theories about the 
nature of chaos, seeking its internal structure; but philosophy treats of its 
objects (including, for us, i.e., chaos) in a unique and unprecedented light, 
taking its otherwise “indefinite” qualities as its elementary form, and 
providing a framework by which to approach its nature, purely abstractly. 
Empirical knowledge cannot approach chaos; that is the purview of 
mathematics and now philosophy. The natural sciences do not permit us a 
theoretical basis for understanding chaos. That is the purview of 
mathematics, which allows us to map its internal structure and behavior, 
and philosophy, which allows us to consider chaos in itself. We may admit 
of mathematics, however, that its consideration of chaos leads us to 
philosophy, and philosophy back to mathematics. 

Existentialism and responsibility 

“Compared with the internal, the external becomes insignificant and of no 
consequence.” — Søren Kierkegaard, Either/Or, Part I, Diapsalmata: 
Shadowgraphs 

The paradox of the advancement of science and mathematics is that, by 
traversing the distance between ourselves and the phenomenon, we must 
suspend our own concrete experience of reality. The task of suspending our 
relationship with lived reality is the precondition of elucidating it. This 
paradox may shed some light on Kierkegaard’s insistence that “the internal 
is not the external” in Either/Or — although Kierkegaard’s intention may not 
be the innovation of knowledge; Kierkegaard’s philosophy advances 
precisely a vindication of subjective, embodied experience: 

The external is a fact; the internal is a truth. It is not enough merely to 
possess the external, to have it objectively before one, one must also 
possess it inwardly. Only in the inwardness of the spirit does the external 
become truly one’s own. The internal is the primary, the external the 
secondary; the external is justified only by the internal. (Either/Or, 
“Diapsalmata,” Section 4 (“Shame”) 



Anticipating certain consequences of empiricism, the scientific method, 
and advances in math, science, and technology, Kierkegaard’s concern is 
precisely the risk of error and fallacy (inherent) in reductive systematization 
and abstraction. For Kierkegaard: 

Subjectivity is truth. Subjectivity is reality. Truth is subjectivity. But this 
subjectivity is not a merely subjective opinion, it is the passionate 
inwardness of the individual’s relation to the eternal, the infinite, the 
absolute. (Concluding Unscientific Postscript, Part One, Section 2, pp. 15–
16) 

What is outside ourselves and real is not what is thought. What is thought is 
our mode of relating to the outside world. This recalls Descartes’ problem 
of the brain in the vat. If we model the structure of our subjectivity on what 
is found outside, we remain in a passive relation to the external, even as 
we, as it were, bend it to our will. 

Conclusion 

In the formulation of Jean-Paul Sartre in Being and Nothingness, we are 
“condemned to be free”: we can neither go on without the advancements 
of the natural sciences, technology, mathematics, and modern medicine, 
but nor can human reality truly become a unified totality. 

“Man is condemned to be free; because once thrown into the world, he is 
responsible for everything he does.” — Jean-Paul Sartre, Being and 
Nothingness, Part One, Chapter 2 

If we are to face the harsh realities of life with realism, we must accept the 
existence of a number of external factors: the assistance of math, science, 
technology, and medicine, but also the simple fact (in Paulian terms) of 
being simultaneously flesh — objective and embodied life — and spirit — 
subjective, conscious humanity. To the chaos theorist, life cannot be a 
simple spectator sport, the reflections of a sedulous observer, nor can it be 
fecund amalgamation of nonchalant observations as to a perpetual 
collision of (inevitably altogether forgotten) contradictory values, 
paradigms, or modes of being. In Kierkegaard’s words, “Man is spirit. But 
what is spirit? Spirit is the self” (The Sickness unto Death, Part 1, I, A). If 
“subjectivity is truth, truth is subjectivity,” then the mode in which we relate 
to the world is immediately conditioned by our being subjective, embodied, 
conscious, “a synthesis of the infinite and the finite, of the temporal and 



the eternal, of freedom and necessity, in short it is a synthesis” (ibid.) — in 
other words, neither merely finite nor purely infinite, but rather, 
simultaneously both infinite and conditioned by living and being localized 
and embodied, in one place at one time. 

The simple consciousness of chaos does not excuse our participating in it. 
One must confront it, as a specialized subject, from a number of different 
angles: mathematical, scientific, philosophical. We might suppose a 
majority of human beings experience a kind of ticklishness towards it. 
Some of us are more involved with it than others. A number of us are 
preoccupied with or, unmistakably, unsettled by it. Still more of us may be 
distracted or irritated. Chaos seems to carry with it an angle of approach 
toward Camus’s experience of the absurd. In the end, it may be both more 
mundane than a majority of us suppose, more involved, or simply 
undefined. It seems clear that we have a responsibility to tread lightly, 
avoiding imposition upon one another, but also to maintain a modicum of 
genuine curiosity and openness. 

To persist is to transcend. 
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