Complexity and mathematics incompleteness

Let us ask some questions about mathematics.

According to Godel’s theorem, a mathematical theory cannot be com-
plete. There are always flaws within the formal system. This means that the
knowledge or information introduced through the axioms is not sufficient to
prove everything we can say about the formal system.

On the other hand, a mathematical theory is a description of the world.
But the world is “perfect”. There is no flaw in it. So Godel’s theorem
revealed an eternal hole between mathematics and nature. The question is :
why mathematics is incomplete by definition? More generally, why a formal
system is necessarily incomplete by definition? What is the origin of this
incompleteness of information?

A basis of mathematics is arithmetic. From the epistemological point of
view, arithmetic is a theory based on a model of the world constructed from
the crude data of the senses and direct intuition of human beings. This is a
simple model for a fragmented finite world containing only isolated, distinct,
independent and finite parts. These parts are numerically represented by the
numbers 0, 1, 2... and related by the simple rules (axioms and theorems) like
1=1,14+40=1,141=2 and so on.

This fragmented world is not wrong, but it is only partially true. It should
be remembered that the world is an ensemble, an infinite, messy ensemble
in which each part is correlated to other parts in space-time. There are
indeed different parts, but they are more or less distinct, depending on the
correlations. This is just the epistemological basis of the decomposition
process of the world in our knowledge. From the time of Pythagoras up to
now, this decomposition and composition method has allowed the marvellous
development of scientific knowledge. But this method has its limits. And it
is often forgotten that, during the decomposition and composition, a part of
the world is rejected[1].

So in some sense, it can be said that mathematics is an approximate the-
ory containing incomplete amount of information about the world it describes
because some information is lost through the formation of the concepts and
axioms. Any formation of axiomatic systems is necessarily made through a
kind of decomposition of the world. In my opinion, this is the epistemological
origin of the incompleteness theorem of Godel.

A physical theory is in fact a mathematical system based on physical
models. In physics, the incompleteness of mathematics becomes crucial and
gets a practical importance because the calculations must be compared to the
physical systems through observation. The logic flaws of mathematics may
be now transformed into theoretical errors in the description, depending on



the nature of the system under consideration. For complex systems, one has
to reject considerable information in order to construct a statistical model
and to fit it to the mathematical framework, since there are infinite number
of physical states, predictable or unpredictable. To my opinion, this is the
natural way from Godel’s incompleteness theorem to the incompleteness of
information in physics or in other probabilistic sciences.

The following section will be devoted to discuss this physical aspect of
information incompleteness.
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