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ORDINARY DIFFERENTIAL EQUATIONS
IN THEORY AND PRACTICE

Reviewed by Michael N. Vrahatis

Ordinary Differential Equations in Theory
and Practice, by R.M.M. Mattheij and J.
Molenaar; John Wiley & Sons, Chi-
chester, UK, 1996, 407 pp., ISBN
0471956740, $79.95 US (hardcover),
0471965308, $44.95 US (paperback).

“The laws of nature are expressed by
Differential Equations.”
—Isaac Newton

Differential equations form the ba-
sic mathematical models of science
and engineering, and they provide
many of the connections between
mathematical theories and scientific
applications. By solving differential
equations, we can obtain significant
information for modeling numerous
physical processes. Moreover, given
the difficulty in obtaining exact (ana-
lytical) solutions, we must often ap-
proximate solutions using numerical
computations.

Applications emphasis

In this book, Mattheij and Mole-
naar present a fairly comprehensive
theory of ordinary differential equa-
tions, with special emphasis on appli-
cations in initial and boundary value
problems in areas such as classical me-
chanics and continuous media. They
cover many issues in the field, provid-
ing insight into qualitative and quan-
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titative aspects as well as applications
in real-life problems and mathemati-
cal modeling.

The book is self contained and starts
with a reference of basic concepts, in-
cluding the existence and uniqueness
theorems that are necessary for devel-
oping both one-step and multi-step
methods for solving ODEs numeri-
cally. The authors also examine the
theory of linear systems of ODEs with
constant or nonconstant coefficients,
and analyze the phase space of plane-
autonomous systems and difference
equations obtained by discretization.
They even include theoretical ele-
ments necessary for the stability analy-
sis of solutions of nonlinear ODEs us-
ing Lyapunov functions.

Coverage of more specialized sub-
jects, although not examined in detail,
is simulating enough to inspire further
pursuit. For example, the authors also
study some modern aspects of ODEs
as related to chaotic dynamics, strange
and chaotic attractors, fractal dimen-
sion theory, and applications in Hamil-
tonian mechanics, biology, and water
wave problems. Furthermore, they
present techniques of singular pertur-
bation theory in problems often en-
countered in hydrodynamics and
boundary layer theory. They also pre-
sent methods for dealing with stff
equations, differential-algebraic equa-
tions, and boundary value problems.
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I really recommend this book to
anyone who wishes to know about
and work with ODEs. Mattheij and
Molenaar effectively combine both
analytical and numerical aspects of
ODEs—rigorously describing many
topics while maintaining accessibility
for scientists and engineers outside
the field. They cover the topics in a
practice-oriented manner. The theory
is not too extensive—covering just

what is necessary—but the study is
complete, and it is filled with illustra-
tive examples.

Software on the Net

I believe that with its comprehensive
and compact discussion of theory and
applications, this book will be useful as
a source of reference and inspiration
for students, researchers, and scientists
alike. Also, for the interested reader,

the software used to obtain the numer-
ical results in this book is available on
the Internet. ¢

Michael N. Viabatis teaches mathematics
at the University of Patras, Greece; e-mail,
vrabatis@math.upatras.gr.
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