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Mathematical Preliminaries of
Neurocomputing

Studies of systems of nonlinear ordinary differential equations, differente equa-
tions, linear algebra and nonlinear progranuning are fundamental to the analysis
and synthesis of artificial neural networks (ANNs).

This chapter summarizes  the mathematical background which may be helpful in
the study of artificial neural networks and provides a convenient source for re-
peated referente to standard facts.  On a first reading the chapter should be read
with a minimum of attention to detail in order not to discourage the reader who
may be impatient to get to ANNs applications. The purpose of this chapter is to
provide a selettive list of mathematical definitions, notations and results which
will be frequently used. For a detailed exposition the reader can consult texts on
mathematical analysis, algebra and optimization (nonlinear programmi@. This
chapter is more referential than formally complete, and rather serves as a collec-
tion of notations and irnportant results used elsewhere in the book and collected
here for better readability.

1.1 Linear Matrix Algebra

1.1.1 Matrix Representations and Notations

Matrices  and Vectors
A matrix is a rectangular array of entries (elements) which are usually numbers or
functions.

Let A be an m x n matrix given by














