7
10
12
13
16
16
[Summary in English] A Civilization of Ultra-Dissipative Structure -Inversion of
Industrialism------—-—--—-—--——-—--——++ 19







log

7T 100

0.6

1010

10



reasoning









10









10



11



12



13



14



15



1998 3 2003 7

12 NTT

16



1994 4

1995 3

17



18

1996

11

1997

1

2600

25



A Civilization of Ultra-Dissipative Structure

SHIMAOKA, Koichi

Contents
The Itinerant ““Theoretical Reason”~”
Capitalism and Industrialism
A Paradigm of Descartes=Newton
The Arrow of Time in a Complex System
The Arrow of Time in Evolution
For a Brighter Civilization

Conclusion

Reference
[SUMMARY]

The end of this century has brought political economy in agony. One of its two
mainstreams, eo-classic economics based on element-reductionism, including the
universal and rational elements, has been making compete with the other, and then
has been linear-mathematically pursuing a general equilibrium solution under the law
of diminishing return. The other mainstream, socialistic (planned) economics, in the
name of Marxism=Leninism, had been trying to limit equations. However, either of them
has not only failed in solving the problems of exploitation, environmental destruction
and imperialism, but also brought the global crisis almost to a point of no return.
Before looking into economic problems, I will examine first here a paradigm that has
been binding ““the Theoretical Reason”” (in Hegelian term) for a long time.

In ““The Phenomenology of Mind>”(1807), G.W.F.Hegel divided reason into three
categories: theoretical, practical and social. Herein, the fundamental law of the
““Theoretical Reason”” or ““the Observing Reason”” is, as Hegel put it, ““The interior
expresses itself in the exterior.”” This ““Theoretical Reason”” goes out on a journey
in quest of a comprehensive theory. On its way it observes special laws, which are
inferior to the fundamental one, in various fields of classical learning (natural
philosophy, for instance). On this journey from ““the interior”” to the ““exterior””,
the Reason reaches self-consciousness and then finally, arrives at craniology as the

worst stage of the Observing Reason””. Here Hegel reveals that the ““Observing
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Reason”” contains extreme materialism. Hegel sees undoubtedly no reason in
materialism, and so he severely and sarcastically refuses views like craniology and
physiognomy. In Europe in the 1820 s these view changed into phrenology and it was

one of reductionistic and mechanical determinism=materialism.

Now we will see how, in the itinera y of the ““Observing Reason””, the elementary

formula cannot stand up.

The following formula is generally accepted.

Observation = truth + errors.

In this formula, ““truth”” is looked at as ““ the interior>”. A variety of conditions
influences it and causes errors. Then we get a phenomena or ““the exterior”” and,
by observing it, we get some numerical value. Immediately after that, however, what
is the ““truth”” comes into question, because it depends on the observer ” s subjective
view; it often happens that a part of the truth is taken as an error and that a apart
of the truth is taken out of an error.

In addition, it is very rare that ““the truth”” is recognized in a deterministic way.
Even events that can, in principle, be determined in a deterministic way are often
describe stochastically for the sake of convenience.

There are also chaotic events which are undeterminable (unpredictable). The
fundamental of chaos is that, though it is ruled by determinism, it cannot be
determined or predicted even if it may not contain a phenomenon like noise, which
can only be predicted stochastically. We can say that the arithmetic of logistic map
and differential equation system are ruled by determinism because, a given value at
a certain point in time , a value at another point in calculations using a computer,
some of information is necessarily the logistic map X,., = 4X,(1- X,) is log 2 and
approximately 1 bit of information is lost at each step of calculation.) This is
because it is impossible to start with the initial value with limited precision and
get the real value (the real number with unlimited precision). Some people even
challenge human beings ™ capability to recognize real number itself.

In the classical Hamiltonian dynamic system, a recurrent phenomenon of Poincare s
cycle can be verified, which means that a dynamic system returns to the original state
to any degree of precision. And yet, to take an example, even in a very simple coupled

pendulum system which contains only 10 particles vibration fundamentally 0.6 cycles
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a second, it takes 1010 years for each topology to return to the neighbourhood of
its original as near as71t/100.

Suppose we should calculate, in order that we might realize the optimum distribution
in the market, on a computer with a much higher calculation speed than the best one
we have today and that we might be calculation of amount of calculations, a longer
time than the years that have passed since the Big Bang would be spent before we might
make a selection of only less than 100 items of merchandise.

Some divide principles and reality by insisting that, since systems are under the
rule of determinism in principle, they can be determined (predicted) and that it is
technical inefficiency that makes it difficult in fact to predict some vale. This
argument, however, is nothing but idealism.

As seen above, deterministic chaos is non-deterministic. The ““truth”” may seem to
be determined in a deterministic way, but in many cases it cannot. This is common
to K.Godel s ““Incomplete Theorem”~”.

On the other hand, there are phenomena like noises that cannot be predicted in
principle. If we replace, in the above formula, ““observation”” with the observed
wave, the ““truth”” with stationary wave, and ““errors”” with noise, then we have
the following equation:

observed wave = stationary wave + noise.

Noises that are dependent on randomness are called ““white noises””. However, all
waves are not ““white””, but there are noises that can be stochastically determined
(predicted), that is Brownian noise, on which random forces act antagonistically.
In the middle of these two noises, there are also fluctuations that are made up of
some sine waves. The greater the frequency of the fluctuation is, the weaker its
components are, and vice versa. These fluctuations are called 1/f fluctuations. In
the natural world, there exist many fractal dimensions. For instance, in a local phase
of a stationary wave, an wave that is similar-figured (not necessarily self-similar
in a mathematical way) to that stationary wave = noise appears. And in a local phase
of this noise, a wave similar to that noise appears. What is called a stationary wave
is one from which noises are removed through power spectrum analysis or Fourie
transform. Therefore, a stationary wave and noises are in a state of nested box. ““The
interior”” (= the truth) of a stationary wave is, to some degree, a product of ““the
Theoretical Reason®”. Again this is common to K.Gédel ”s ““Incompleteness of
Theorem™~.

In a complex system, in which a cause and its results are in a state of nested box,

an equation
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observation = truth + errors

cannot be established. So what should be looked at nest will be ““the Practical
Reason””->”~the Social Reason””. However, | cannot well afford the time and energy
for the job at the moment. But since we have come into the field of complex systems,
I think it necessary at least to add the following:

A fractal dimension is a macroscopic phenomenon of chaos seen in a feedback system,
which is a recurrent process; a result of a certain cause causes another result and
this is common to the above mentioned logistic map. In other words, a fractal dimension
is chaos though it is chaos. Furthermore, a fluctuation seen in nature is a recurrent
process with fluctuation and has numberless elements in it. Each of these elements
has individual frequency with fluctuation and the elements react one another (thermo)
dynamically.]

Is it possible for the ““Theoretical Reason”” to recognize complicated phenomena in
which a feedback system works, together with each other? Local behaviors and the
inter-reaction of the elements on a lower levels of a system emerge macroscopic order
on higher levels of the system, which influences the elements on lower levels. It
is known that in this two-way feedback movement a higher level of the system.
From a different point of view, this can be described in the following way: A system,
existing far from equilibrium, creates order by itself. If element-reductionism is
to be abandoned, phenomenology will be an effective weapon for the ““Theoretical
Reason””. 1. Prigogine, who explains the above mentioned process in terms of
thermodynamics, calls it ““a Dissipative Structure’”.

Let us look at it from a different viewpoint. When a system exists far form equilibrium
and an increasing speed of entropy becomes high enough, a state that cannot be
described with perturbation method (non-linear sphere) appears. In this state, an
order in which symmetry in space and time is low can emerge. This is called a
““Dissipative Structure””. Accordingly, a ““Dissipative Structure”” is located
halfway between thermo-death (the greatest entropy = thermo-equilibrium) and chaos.

Science of Complex system calls this ““Dissipative Structure an Edge of chaos””
or ““critical self-organization””. In a phenomenon in life, whether it is a neuron
system or an immune system, elements composing a network is not combined too tight
nor too loose. When the combination is too tight (tight orderliness), the system is
not plastic enough to adapt to new environments. When the combination is too loose
(chaos), it cannot sustain its identity. Therefore a life can be called an island

floating on the ““edge of chaos””. According to the second law of thermodynamics,

when an increasing speed of entropy is appropriate, a ““Dissipative Structure”” emerge,
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and as a factor to slacken the increasing speed of entropy, life emerged; then human
beings emerged, and, in the evolution process, civilizations have been created. The
latest is the industrialistic civilization. This industrialistic civilization,
however, seems to have been changing into something that accelerates entropy increase.
What would the ““Theoretical Reason”” see in the industrialistic civilization?
The twenty-first century is in urgent need of a new political economy. We are awaiting
a paradigm shift. At the same time, however, we must be careful not to roll down in
a paradigm lost. We must smash the framework of the classical science which has kept
ruling us for the past three centuries.

Let wholism and diversity stand out against element=reductionism, complex system
against simple system, non-linear thinking against linear thinking, limited
rationality of mankind against universal rationality, natural language against
mathematical language, absolute time against evolution, philosophy of symbiosis
against the social Darwinism, the law of increasing return against the law of
decreasing return, non-equilibrium theory against general equilibrium theory, and

ecology and life system against industrialism and mechanism.
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