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If we call a dynamic system that forms itself frtime interaction of countless
elements a "complex system," then the universeteméife, and society are all complex
systems. The "science of complex systems," whichtpdo the new direction of
science in the 21st century, reveals such a wdHi paper takes out the coincidence,
non-determinism, and irreversibility of the worlddacriticizes modern science, which
simplifies nature by the law of cause and effect @ews it deterministically.

Nondeter minism and Irreversibility

Break in symmetry

The idea that nature has symmetry and is govemeagrometrical laws, as when we
reflect things in a mirror, has been a fundamehialight in natural science from
classical to modern physics. Even in the clasgibosof elementary particles,
fundamental symmetry has always been required. Meryvéhe idea that nature is
symmetrical is a product of an intellect that hasralency to view nature as a being
rather than a formation, as static rather than alyoia

Rather, nature has formed itself through spontasiegmmetry breaking. Even if the
laws themselves have symmetry, symmetry must bdeebrim their materialization. It is
said that our universe itself was originally fornfesim the breaking of the symmetry
between matter and antimatter. Immediately aftersthrt of the expansion of our
universe, matter had a slightly longer lifespamthatimatter, so the symmetry was
broken and a universe with only matter was forn@uat. universe is composed only of
matter, and antimatter is rarely produced in thedatory only. This is where we see the
extreme asymmetry. In the evolutionary processefuniverse, it has formed itself in
various ways by breaking the symmetry in certareations.



Even in the natural phenomena described by se#razgtion theory, symmetry-
breaking instabilities appear under conditiondriam equilibrium. Small fluctuations
in the system are amplified by interactions under-aquilibrium conditions, and at a
certain point, the system reaches a diverging pui@re it becomes unclear which
direction to go. At that point, chance kicks ingrsyietry is broken, and a self-
propagating self-formation (phase transition) osdara certain direction, completely
changing the overall structure. Spontaneous symyrbedaking plays an important role
in the formation of new structures and forms.

The world has become more and more complex, withiie ramifications occurring
as symmetry is broken. In a non-equilibrium sttte,stable state is broken at a certain
stage, and many ramifications occur. Most of tlierbation phenomena are
accompanied by spontaneous symmetry breaking. fidnereéhe world cannot be
reduced to a single basic principle with symme\igture has been governed by a
tendency to shape itself in a certain directionf @ahad a will of its own. There is
always an inclination to nature.

Such symmetry breaking and bifurcation phenomenabeaseen in all domains
from the universe to society, including the bifurea of forces at the time of the
creation of the universe, symmetry breaking of @etary particles, changes in the state
of matter, phase transitions, cell differentiatigrgwth and evolution of organisms, and
technological innovation. Whether it is the uniwerhe material world, the life world,
or human society, there are always <fluctuatiomsthé process of its formation, and
sometimes we are not sure in which direction waikhgo. In the midst of such
hesitation, by choosing one or the other, the wigrtdansformed.

If the term "action” allows us to think not only lmfiman intentional actions but also
of natural movements and actions, then it can lekteat the choice between space,
matter, life, society, and anywhere is limiting therld and creating a world. To act is to
break the symmetry and is to choose. And that &twhreates the newness of the world.
The act of throwing out into the world forms therldo The world is generated. And to
create is to act. <To be> is <to become>, and etmime> is <to do>. The world is not
necessarily governed by unchanging and immovabis.la

Coincidence at Work
If the world forms itself through the breaking ghsmetry, and if this is due to the



choice of action at any given time, the role ofrat&in this process is significant.
Whether it is the universe, matter, life, or sogiés creation and change is the result of
chance encounters among its constituent elemeh#nd@ encounters create many
bifurcation points and create complexity. The waslén improvisational drama created
by chance. From space to society, unexpected thiaggen one after another, and
many coincidences come together to create a silogle The slightest incident can
trigger a huge event that is far beyond our expiects. Coincidences determine the fate
of life as well as the world.

In the theory of self-organization also, chancegglarole in the <fluctuations>
inside the system and the bifurcation points witdnas grown and formed. At the
bifurcation point of a self-organizing system, tfext state of the system cannot be
predicted in advance by deterministic laws. Ratheraccidental interaction makes a
choice in one direction. Coincidence drives deadisiand drives the system in
undecided state to a new direction. In chaos thewsn if the equations are described
deterministically, a small fudge factors in thdialiconditions can lead to huge
fluctuations in the results. An initial very sme#luse produces a huge difference that
cannot be ignored. There, chance is included inngntability. To be sure, classical
mechanics and relativity have tried to eliminatd gmore chance under deterministic
laws. However, this is only an idealization of therld and does not describe the real
world. The real world, which is self-forming fromterconnections, is a complex
system, full of coincidences. And these coincidsradéect the direction of the
formation of the world.

Originally, the birth of the universe itself statttom a coincidence of a slight
deviation of the life span of matter from that afieatter. Also, in the birth of life,
right-handed RNA happened to be born during chemialution, and because of its
rapid self-propagation, only life consisting of gerwith a right-handed spiral
sequence was born on this earth. Furthermore, hso@aty was formed on the
African continent when apes, who had been livinthetrees, happened to come
down to the grasslands and made tools. As alwhgdeginning starts by chance.

The encounter of celestial bodies with celestialieé®s, subatomic particles with
subatomic particles, molecules with molecules,fivigns with life forms, and people
with people, all depend on chance. The world taksimgle direction from chance
encounters and expands into something that caonuet be reversed historically. Not



only the history of human beings, but also the faron and evolution of the universe,
matter, and life itself are always influenced bwamte. Indeed, from the birth of the
universe to the emergence of life, its creation mmaye been inevitable, but it also
contains many coincidences.

The lily flower that blooms here is an incidentdahere is not necessarily a
deterministic necessity that exists here in thahfo

Non-deter ministic nature

If chance plays a major role everywhere in our-8®ifning world, then we must
say that this world is moving in a non-determimistiay.

Well, classical mechanics presented a determiniggiw of the world, considering
that the behavior of a system is determined bitsl conditions. According to
classical mechanics, if the initial conditions (fios and velocity) of a system are
known, then the subsequent state of the systerheatrictly determined. In a sense,
the universe began to move with a stroke of Godresdbeen moving like a clock
according to an unchanging equation of motion suare. In fact, in the mechanical
view of nature formulated by Newton, the universeswonsidered to be a huge
machine governed by the law of cause and effedtilaa future could be predicted
accurately in principle. In this respect, it cansaéd that even in modern physics, the
theory of relativity has inherited the ideas ofssiaal mechanics and has tried to
defend its stronghold on determinism until the end.

However, this deterministic worldview from classioggechanics to relativity has
been defeated by quantum mechanics, which hasnegkpaother principle for
modern physics. As is well known, in the microscamiaterial world, due to the
uncertainty principle, the position and momentunpaiticles can only be predicted
probabilistically. For example, if we try to detena the position and momentum of an
electron at the same time and irradiate a photom&asurement, the photon interacts
with the electron, and the position and momentutthefelectron cannot be
determined simultaneously. Quantum mechanics reddhls fact and opened the
door to non-deterministic nature. However, althogghantum mechanics cannot
predict the existence of particles or their decafynitively, it can predict them
probabilistically, and there is still deterministiinking in it. The quantum mechanical
worldview sees phenomena as occurring accordiheats, as if God were rolling the



dice.

However, the theory of self-organization, which egeel from a new interpretation
of thermodynamics, emphasized the non-determinisnatnre even more than
guantum mechanics. According to the self-orgarozratiheory, at the bifurcation point
formed by the amplification of <fluctuations> iretBystem, deterministic description
becomes impossible, and the entire system cannatdokicted in which direction it
will self-organize. Rather, the self-organizatiarai certain direction is determined by
the probabilistic chance there.

In chaos theory, even though the equations arerdetistic, the behavior is
stochastic due to the acute dependence on tha ictnditions. Small fudge factors in
the initial conditions are amplified, resultingtire emergence of global indeterminacy.
Chaos theory revealed that deterministic laws ¢oman-deterministic phenomena,
and discovered that determinism and probabilitgessity and chance, order and
disorder are closely linked.

In both self-organization theory and chaos thabiynot possible to accurately predict
the future of a system in a self-forming naturegrevf the initial conditions are set,
because no univocal result can be deduced. Scleaxgenerally been oriented toward
the establishment of laws, but here, the limitaticof the establishment of laws
themselves are exposed. As chaos theory has sleeen,the slightest change in initial
conditions can significantly change the future lvétraso even if deterministic laws are
formulated, they contain unpredictability. We mashsider that most of nature is rather
non-deterministic in its generation, development amergence.

When we try to grasp non-deterministic nature wigterminism, we are left with
most areas that cannot be grasped with determidisraoon as we think we have
grasped nature through deterministic laws, natkes on a different appearance and
recedes into the distance. There is a part of edhat stubbornly refuses to make
predictions. Until now, science has only dealt with part of nature that is close to the
ideal, that is, the part that can be deduced d&testacally from initial conditions.

In fact, even in this universe, the determinisnelagsical mechanics is valid for
relatively short time scales, but not for long tiseales spanning billions of years. No
deterministic laws can predict where galaxies feilm and where stars will be born.
The universe is a turbulent flow, and the distiidiiof galaxies and stars is not
uniform. Even if the beginning of the universe t@ndescribed by deterministic laws,



a small fudge factors in the initial conditions @drange the direction of the universe.
The universe, like life, has evolved through repdativergence and differentiation,
constantly creating new things. The creativity wéls a universe cannot be predicted
by deterministic laws.

In the microscopic material world also, chaos osc¢arthe boundary region
between quantum mechanics and classical mechaviese strict mathematical
treatment is not possible, and determinism becanuesasingly untenable especially
in the life world. For example, the evolution ofjanisms cannot be predicted by
deterministic laws. In the evolving world of lif¢js not possible to describe in
advance the forms and structures that will appdar.IGenes do not determine the
evolution of organisms. Rather, genes themsehefiaxibly recombined in response
to changes in the environment. In addition, lifenetimes undergoes explosive
divergence and evolution even without the extedesérminant of natural selection, as
Darwin said. Animal behavior and habits are alsguaed independently through
interaction with the environment, and cannot beesblby mechanistic determinism.
Since life has the ability to learn and improves tature direction of life cannot be
grasped by the initial conditions of determinidéia/s alone.

When it comes to human society and history, mogttei are dominated by non-
deterministic factors. Since human society is basethe mutual regulations of
countless members, double and triple coincideneesraated, and the future of
society and history is uncertain and cannot beigtedl The future of society and
history is uncertain and cannot be predicted. Nerdanistic laws can be established
for society and history.

The structure of a complex system, which spontasigdarms itself from the
interaction of various elements, can be seen imt&erial world, the universe, the life
world, and society. Deterministic laws are unablgrasp this spontaneity.
Determinism cannot predict the new things that @ntlerge in the next stage of the
world. There are leaps that cannot be grasped teyrdmistic laws. Human society
and history are also uncertain and change with peeted events. Coincidence also
creeps into nature, and unexpected events occere&re only a limited number of
areas in nature where deterministic laws hold tanée, most of the world is non-
deterministic. The world is far beyond the scopeahputability. Science must strive
to grasp such a non-deterministic world in its mi@berministic form.



By the same token, nature and society as compkaemsg cannot be grasped by
simple laws of cause and effect. In a complex systhe various elements are
interconnected, and the cause-effect relationshgomplicated. Here, even if there is
the same single cause, if the conditions that nitgk@ssible and the internal
conditions that receive it are different, the resull appear as something different.
There is also a circular theory that the resulirret to the cause and changes the
cause, which in turn brings about a change indkalt. For this reason, the simple law
of cause and effect, in which one cause correspimnase effect, does not apply here.

The world is constantly developing and growingnirthe past to the present, and
from the present to the future. Therefore, we cadeterministically describe
something that evolves in this way by simple catysalhe law of causality has a
speculative view of temporal causation, in whioh piast defines the present and the
present defines the future. In reality, howeveg, uhiverse, matter, life, and society
are, in a sense, overcoming past experience tblisstéhe present, and overcoming
present experience to acquire a new future. Swebrla cannot be grasped by a
simple mechanistic law of cause and effect. Whanget down to the law of cause
and effect, we will come to the conclusion thatphesent and the future are defined
by the initial conditions of the ancient world, aht their outcomes are
predetermined. Here, however, the present overctimegsast and the future
overcomes the present is neglected. The worldcasnplex system that forms itself
cannot be grasped by a simple law of cause andteffe

Irreversible Nature

The process of a world that is constantly evoluggreversible, as can be seen in
the evolution of the universe and the evolutiotivaing things. The world does not go
backwards. In this world, even if we go back indiand set the same conditions, the
same thing will not necessarily happen.

However, in classical mechanics, it has been betiglat its natural laws remain
unchanged even when time is reversed. In the néletaws of classical mechanics,
the trajectory of the world can go back in timgasthe laws. Just like the video
images we see when we rewind, the world of clakseghanics is believed to be
capable of going backwards. This is an astonispmegonception of classical
mechanics, and rather a flaw in our perceptionadéire. This assumption of classical



mechanics does not allow us to grasp irreversiatare. The reversible laws of
classical mechanics cannot describe the actuatenatu

In fact, in the nature we see, an old man doesawatrt to a mature man, a young
man, or an infant, and a broken pot does not speotssly return to its original state.
Nature has grave consequences due to unpredietadhts and coincidences. Nature
is a history, and history does not repeat itsalthsan irreversible nature cannot be
described in reversible and homogeneous time. Aadltus said, we cannot stand in
the same stream.

Not only classical mechanics, but also relativitgl @uantum mechanics, which
appeared in the early 20th century, all assumedersible world. In this respect, both
relativity and quantum mechanics inherited the eggions of classical mechanics.
Well, quantum mechanics did capture the non-detesmi of nature to a small extent.
However, it could not capture the irreversibilifyr@ture. This is where the limitations
of quantum mechanics still lie. With the reversiagsumption, the <evolution> of the
universe, matter, life, and society will be impbésito solve. Neither classical
mechanics nor modern physics has been able to traspeversible process of
development from disorder to order.

Yet, thermodynamics, contrary to the assumptiordasfsical mechanics, already
discovered the irreversible processes of naturéghdsecond law of thermodynamics
recognized, in a closed system, entropy alwaysasgs, eventually leading to a
disordered thermal equilibrium. And not the otheryvaround.

Self-organization theory in the late twentieth centreinterpreted this
irreversibility of nature that thermodynamics hadagnized, and revealed that
irreversibility and disorder are rather the sowterder. Irreversibility creates order
out of chaos. In an open system under non-equilibbrthe interpretation that entropy
conversely creates order was proposed. The univlesearth, life, and society all
self-organize by releasing entropy to the outsitidendecreasing the entropy inside.
Self-organizing systems are battle fields agamsteiasing entropy. This idea brought
about a major shift in our view of nature. The rdivection of today's natural science
has also been a major vector shift from a scielnaedescribes deterministic and
reversible processes to a science of complex sgstesh describes non-deterministic
and irreversible processes. Self-organization thbas played a significant role in
this.



Irreversible processes play a constructive rokaénworld, not only in life and
society, but also in the universe and the materaald. For example, since the birth of
our universe, it is said to have expanded rapily short period of time and evolved
through repeated thermodynamic phase transitiotfsesiemperature decreased.
Along with these phase transitions, the forcedefuniverse have branched out,
including gravity, strong interactive force, weakeractive force, and electromagnetic
force, giving rise to a variety of cosmic structuseich as quarks, elementary particles,
electrons, nuclei, atoms, molecules, galaxiessséand planets. Our earth was born in
this process, and eventually gave birth to life] drey have grown and evolved
together while interacting with each other.

The process was nothing but differentiation, difeaion, and increasing
complexity. This is because the expanding univess® non-equilibrium and a self-
organizing system. Within a self-organizing systemtyopy is reduced and complexity
is increased. The evolution of the universe andttth of the earth and life occurred
in the process of such an increase in compleXitgfavhich are irreversible
processes. In an irreversible process, new eveatsoastantly generated and the
process is non-deterministic. The universe has beelving, so to speak, by selecting
its own laws. Life and the history of mankind asetf this irreversible evolution of
the universe.

The world has an irreversible history. Not only lamhistory, but also nature has a
past history, on top of which the present eventitshemory is built up and passed
on to the new event and its memory of the futuhe Uiniverse, matter, and life are
similar to human society, which has an irreversiittory. Science must be sought to
describe the non-deterministic and irreversibleepsses of nature. In order to do so, it
is rather necessary to bring the worldview of thenhnities and social sciences to the
worldview of the natural sciences. Modern physias anly described the way things
are at the moment of the "here and now,"” and hewrégl the history of the object
unduly.

If the world were governed by deterministic aadarsible laws, there would be no
such thing as an unexpected and unpredictable rerma, and nothing new would
appear. However, the world is new every moment. Be@nts are constantly piling up
in the world. As new events are added, there agsland bounds and discontinuities
between the past and the present. What once odouriitenever occur again, and what



is occurring now will never occur again in the fwtuEternal newness, which is the
truth of an irreversible world that is always fongiitself. As Heraclitus said, all
things are in flux, and the sun is new day by day.

Freedom and Creation

Freedom exists in a world where new things aretemtly being created. From the
present moment of creation, something new is bdne.moment always contains
newness. The creativity that gives birth to thatmess is unpredictable. It is in this
unpredictable creativity that freedom resides.

In the process of self-formation of the world, #hare junctures, and at these
junctures there are many possibilities. As for wtrpath to choose among those
possibilities, there is indeterminacy and freedananly in the human and living
worlds, but even in the material world and the erse. Certainly, every system, at its
juncture, has times when it hesitates about whikdttion to choose. However, the
formation of a new self begins when that hesitatsoloroken and one direction is
chosen. And therein lies a freedom that cannobleséen by extending from the past.

Well, the classical laws of nature generally stagt if the initial conditions are
kept constant, then all subsequent events candolicped. All subsequent events are
merely the unfolding of what was contained in thigal conditions. However, this
deterministic view of nature fails to capture tliegent moment of creation. In the
moment of creation, there is freedom. Thereforenaf/the initial conditions are
constant, the outcome is not uniquely determineahyvoutcomes can arise from the
same initial conditions. Self-forming worlds, suahthe human and living worlds, as
well as the material world, have freedom that isbaund by initial conditions.

The law of cause and effect, which classical natave follows, tries to grasp the
present from the past and the future from the ptestowever, it is not always clear
whether or not the ongoing state of affairs indegeloping world itself obeys this law
of causality. The present is not constrained owglyhie past. The future is also not
bound only by the present. Freedom does not bettite inevitability. Freedom is
rather close to chance. Freedom includes chanddy@am chance new directions are
found and new things are created.

Indeed, the movement of our solar system and theffabjects on the earth seem
to follow an inevitable determinism. There seembédao freedom whatsoever in



them. However, this is only an approximation witbartain limits. In the vastness of
the universe and the material world, foreseealdeievitable laws do not always
hold true. Rather, the universe and matter havecisphat cannot be grasped by
deterministic laws, and we have the freedom tolkbtleem. In fact, the universe and
matter have aspects that cannot be grasped byrieistic laws, and it has the
freedom to break these laws, and the degree offseetiom is even greater in the
world of life and human beings. Rather, the woddhis itself anew through the free
act of breaking the laws.

The world is ever-changing. The world is constadifferentiating itself. The
generated world overcomes itself without a breadates new things, and evolves.
Therein lies the progress and leap of the worle@ 3durce of freedom must also be
sought there.

2. Criticism of Modern Science

Simplification of Nature
Indeed, in his system of mechanics, Newton asiylthe three laws of motion

and the hypothesis of universal gravitation to dbsche orbits of the planets in the
sky and the motions of objects on the ground iniiad manner as governed by those
deterministic laws. Homogeneous and uniform absaptace and absolute time were
assumed, and a quality point, which has mass leg dot occupy space, was
assumed, and the laws of motion between qualitgtpavere formulated. Then, by
knowing only the position and velocity of a qualggint in the initial conditions, the
positions of all subsequent quality points candlewdated. Thus, in Newtonian
mechanics, the world became a mechanistic systanctluld be described
deterministically by mathematical functions. Hexeerything is determined by initial
conditions, so the future is predictable withouteption. Under such a deterministic
description, things only move along a predeterminagctory, governed by certain
laws under the classical law of causality. Themeoisuch thing as freedom. The world
has been fixed in a mechanistic order governecebginn equations of motion.

In order to establish such a mechanistic view ¢firea we must take into account
the social conditions of the 17th century in Wasteurope, when clocks were widely



used. The automatic machinery of the clock, powesethany gears and springs,
made it possible to measure time by convertingsible time into visible numbers. In
the same way, nature is also a huge automaticwlgkmachine that eventually
came to be thought of as obeying mathematical |IB&scartes and Newton
contributed greatly to the establishment of thichamistic view of nature.

The mechanistic view of nature of modern sciencs everacterized above all by
the simplification of the complex. It saw natunesfias a machine composed of a
collection of simple elements, moving accordingitaple mathematical laws. Just as
Pythagoras saw the universe as an order and harooomyosed of simple proportions
of numbers, Newton saw nature as obeying simpléenadtical laws. This became
the definitive model for modern natural science.rByure, it is impossible to reduce a
complex system to a simple system and explainth wisimple diagram. Modern
natural science, however, has created the illusi@nature governed by simple laws
by setting up a simplified and idealized model.

The actual physical space is occupied by rigid &®diith a certain expanse, and
their motions and collisions are subject to frintierrors, and many biases and losses.
However, in order to simplify the theory, classiphlsics ignored the linkages and
fields in which such rigid bodies are placed. Azghysics discarded the
complexity of nature and made it abstract. The avdy to explain nature by simple
deterministic laws is, on the contrary, to limitur@ to the range that can be explained
by mathematical laws, and to treat certain idedlaestractions within that limited
range. But if we come back to the real, generatateire, we will find that this
simplistic mechanistic view of nature is hardlydbte.

Originally, there is a limit to the idea that evining in the world can be explained
by deterministic laws. The events that occur inwloeld are not necessarily governed
by inevitable laws. It is true that classical plegsivas able to predict the orbits of
planets and the motions of objects based on detesticilaws, but these deterministic
laws were only valid within the very limited rangenature. The accuracy of classical
physics is a kind of fiction. In this sense, thedty of relativity, which still retains the
deterministic worldview of classical physics, al&s its limitations. Neither classical
physics nor relativity can solve nature as a complstem that forms itself out of
interconnectedness.

In general, it is impossible to predict what wilgpen in the complex nature of



reality, not the nature simplified by classical pitg. Just as we cannot accurately
predict the weather or the occurrence of an eastkgjbased on the laws of nature, in
a system where many variables interact, the more passes, the more chaos appears
and the more unpredictable the behavior becomes Ehore so, when it comes to the
evolution of life, it is impossible to predict whiatrm it will take. As the hierarchical
order of nature increases, from matter to life todnthe degree of freedom increases,
and it becomes more and more difficult to grasplé&rministic laws. Moreover, that
freedom begins with the very creation of the urseesind matter.

Generative change, the constant creation of nawgshis the nature of reality itself,
and it is unpredictable. Nature always has thedfseeto break the deterministic laws.
If we try to grasp such nature forcibly by deterisiiic laws of nature, we will end up
destroying the nature that forms itself. Ratherymuest consider that law formulation
and foreseeability are not the essence of science.

Ignoring interactions

The modern mechanistic view of nature is also dtarezed by elemental
reductionism. Elemental reductionism holds thatllyding a complex object into
simple components and removing the complexity, @scBrtes thought, we can come
to a clear perception of nature. If this idea mrtlughly applied, the world can be
reduced to the quark level of physics, which deteeseverything in the world.
Elemental reductionism believes that after the av@lbroken down into its final
elements, nature can be reconstructed as the stiras# elements. The mechanistic
view of nature and elemental reductionism i.e. mheil@sm and reductionism, were
the two wheels that drove modern science forward.

In reality, however, nature is a complex systener€hare countless elements that
are interconnected, interpenetrating, and intergatiith each other, so it is impossible
to separate them into independent elements. Exapraitks and DNA are found, it
does not mean that all material and biological phagna can be described
deterministically, because the elements exist onborrelation and work together in
the field of interconnection. It is not that quagksd DNA determine everything.
Rather, it is the actual nature that emerges flmririteraction of these elements to
create structures that did not exist. Nature isanmiere collection of basic elements.
Elemental reductionism has discarded the self-flognesiapacity of nature to create



more than the sum of its parts. The higher we iedbpe hierarchy of the universe,
matter, life, society, and mind, the more compled aew characteristics emerge. The
elemental reductionism of modern science has fadegtasp this emergent world.

Classical mechanics, moreover, could not deschibéarteversible processes of
nature. Classical mechanics can only describe sétersystems. But in reality, nature
is a complex system of interconnectedness, alwagtahble, and irreversible. It does
not conform to the reversible laws of motion ofssi@al mechanics. On the contrary,
time itself is irreversible, like a flying arrowl&ssical mechanics ignores such
irreversible processes of nature and the irreviéitgibf time.

In fact, the universe is evolving, matter is beamgninore complex, and life is
evolving. Society develops, and our minds growlgioexperience. The process is
irreversible, and it is a process of ceaselessigdyring new things. Life and society,
as well as the universe and matter, have a oneHistery. If we consider such an
irreversible world, a reversible description ofuratby classical mechanics is hardly
possible. In fact, even relativity and quantum nagits, which succeed classical
mechanics and still assume reversible time, catesdribe the irreversible processes
of nature. On the contrary, relativity and quantaechanics must be improved to
describe irreversible processes, as is being atézhip today's cosmology.

Only, thermodynamics, which was a classical sciemzbdescribed the irreversible
processes of nature, recognized non-deterministicgsses that are not governed by
initial conditions, rather than deterministic preses that are governed by initial
conditions. So, the theory of self-organizationdshsn this reinterpretation of
thermodynamics taught complexity, not simplificatiaf nature, and self-formation
from the interaction of elements, not reductioelements. The science of complex
systems has its source in this theory.

Classical physics, after all, ignored the complerractions in nature and tried to
eliminate them as much as possible. In order tpldyrand idealize nature, classical
physics neglected the interactions between elenagtsvith the environment, and
tried to eliminate the small fudge factors asseciatith these interactions. However,
this interaction between elements and with therenment, as well as the small fudge
factors small fudge factors associated with ityalty changes nature drastically. In
reality, nature is a complex system that formdfitbeough the interaction of piece
with piece, field with field, part with part, andwie with part.



Nature is, in a sense, like a clock with gears@gs interacting with each other. It
Is true that the clock cannot express time as ilmaetically equalized number. But in
reality, nature is like a clock that can only dasptime with instability, disorder,
complexity, and unevenness. Classical physicsrieabstb eliminate complexity,
instability, and disorder from such nature.

The fact that nature is complex and non-determingsie to the interactions
between elements is already evident in the ingliitsolve the many-body problem,
even in classical physics. In other words, a sysiEthree or more interacting bodies
has an extremely complex trajectory, and its bedraxaries greatly depending on
small fudge factors in the initial values, and aarive predicted deterministically from
the initial conditions.

Also in quantum mechanics, Heisenberg's uncertg@ntgiple incorporates the
interaction between the observed system and thenadrsinto the system. The act of
observation disturbs the observed world, and theddzecomes indeterminate. The
act of observation and the observed system inteBaicth phenomena appear not only
in the microscopic world, but also in the worldlifé and society at a larger level.
Rather, the world is constantly changing througthsaterconnections and
interactions.

I ncompleteness and gener ation of theworld

The universe is not a perfect order or ratio, geaied by Pythagoras. The universe
is not perfected. That is why the universe evolfég world is generated because it is
incomplete. Godel's incompleteness theorem conthisgact as a metaphor. Gédel's
incompleteness theorem states that even a nonadoctory mathematical axiomatic
system will always contain logical formulas thabiat be proven true or false, and
that the system itself is incomplete. The incoesisy of a non-contradictory system
cannot be proved by the system itself. The incotepkess theorem has shattered the
belief in the completeness of mathematical andcckigystems. However, this must be
interpreted rather as an assertion of the developoreopenness of the axiomatic
systems of mathematics and logic by exposing theampleteness and baselessness.
Not only that, but our world itself is incompletnd it is precisely because of this that
it develops.

The world is by nature an incomplete system, anenadie try to describe it, a



realm of silence that exceeds the description appaad we always fall into infinite
retroactivity, circularity, and self-reference.ihite retroactivity, circularity, and self-
reference are contradictions in terms of formaldpgut the world forms itself
through these very contradictions. Infinite rettoaty makes possible the infinite
formation of the world, while circularity and selference contribute to the creation
of a new world. If we look at the world as somethihat is always moving and
forming, then infinite retrospect, circularity, aself-reference will not be
contradictions. Rather, they are necessary forrgéina. Science should not simplify
the world, nor should it pursue perfection in therl. Rather, we need a science that
understands the incomplete as incomplete and thergtve as generative. The
science of complex systems certainly has the patentdo so.

We must make an effort to capture the living, duweabature. Nature is a system that
produces itself, a creative system that createsthings and forms itself. The
mechanistic view of nature could not explain sudiviag, productive nature in any
way. The mechanistic view of nature cannot expllagndevelopment of an individual
from a single fertilized egg, nor the growth andlation of living things. Still, if we try
to force the mechanistic view of nature to applyitimg nature, we will reduce nature
to a mere system of inertia, and we will reducetivthings to nothing more than
stimulus-response machines that merely react medignto stimuli. Modern science
has viewed living things too much from the equiliibn of death.

We must see what is generated as what is generetedhat exists. We must see the
complex not as simple, but the complex as comexure is a creative nature that is
forming itself. To understand such a self-formiragure, we must understand existence
as generation. The world is in a continual floweMnorld is a world that produces itself
and generates a thousand changes. The world vghatit is, but what it becomes.

Annotation
1 Herakleitos, Fragment 6, Die Fragmente der Vorsitdera(Diels u. Kranz) Bd.I,
Weidmannsche,1961.

(Source: Chapter 2 of "Philosophy of Complex System Michinori Kobayashi's
"Philosophy of Life" Collection, 5, Minerva Shohi¢yoto, 2016)



