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ABSTRACT

Any arrangement of things composed, at least, by two interactive parts to form a whole unit,
is a complex system. The parts of the unity interact with each other in such a way that the
separated understanding of the functioning of each part does not guarantee the understanding
of the entire system 2. The complex system acts as a whole and is not possible to understand
its global behavior without considering the interactions among all its parts. The solar set with
the sun and its planets, the biological organisms or the geophysical processes are typical
examples of natural complex systems. The human body and the planet Earth, as a geothermal
entity, are highly complex systems. The geologic reservoirs containing water, energy, oil, gas
or minerals are other concrete examples of complex systems. Examples of artificial complex
systems are the contemporary civil engineering structures, mechanical vehicles, mechatronics,
MEMS and NEMS devices. The paradoxical situation of this matter is that the scientific
fundamental laws governing all those phenomena are represented by very simple equations.
Everything seems to be simple, except the Universe®. At least in both primary sciences,
Physics and Chemistry, all phenomena can seemingly be explained starting from some simple
basic principles. Everything can be explained starting from the fundamental laws of Physics.
This is Cartesian reductionism .

There are two principal aspects of complexity: Some things are fundamentally simple but
superficially complex. Some things are fundamentally complex but superficially simple. One
of the keys of complexity resides in understanding how the simplest elements and from the
simplest relationships, nets of interactions are created reaching the astounding complexity of
the world where we live.
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There are radical differences between Reductionism and Complexity. These differences can
be briefly exposed by showing, through some examples, that the first perspective dominates
the roots of western science. When approaching the modeling and numerical simulation of
natural systems complexity arises immediately. This fact emerges from the needfulness of
understanding how the basic parts of an organic whole interact with each other. This deep
comprehension is more important than the simple analysis of each subsystem. Recent ideas
concerning the artificial creation of complexity will be discussed in this minisymposium.
Several complex phenomena and complex processes will be described, using numerical
modeling, software, computers and cellular automats. “Unexpected results force a whole new
way of looking at the operation of our universe” .
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