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ABSTRACT

Mathematical models of physical systems are
essential for their analysis, design and control.
Engineering science usually favors a reductionist
approach to the study of these systems. Balance
equations are written for each component of a
system using fundamental scientific principles;
the collection of coupled equations is then solved
using analytical or numerical methods. This
works well in simple systems in which the behav-
ior of a small number of constituent components
can easily be modeled. There are other complex
systems, however, that may be made up of a large
number of simple subsystems that interact with
each other in some way. Some of these are either
reducible in form to a simple or somewhat simple
system. In other cases the problem is mathemati-
cally intractable, but is of sufficient importance to
warrant approximate solutions. It is common in
many of these instances to use empirical correla-
tions. In recent years, improvements have been
made to this approach by using techniques of soft
computing, such as artificial neural networks and
fuzzy logic. The talk will describe a variety of
systems, from the simple to the complex, and
outline the progression of techniques that

are used in their analysis.
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