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his volume creats conrrol problems
governed by ordinary differential and
difference equations from a unified
standpoint of optimization in normed
vecror spaces. There are a vast number
of articles in sciencific journals on this topic, but no
comprehensive monograph has previously appeared.
Therefore, this book is a first step in chis direction,
The ideas of optimization are invoduced in the first
chaprer by means of some simple examples in finite and
infinite dimensions. Some mathematical background is
also presented spanning such diverse material as simple
macrix caleulations and the rather deep idea of weak
compactnessand Alaoglu’s theoren. Basic measure theory
is summarized on one page.
Chaprer Two deseribes six basic dynamic control models
and discusses the respective cost functions o be optimized:
advertising models, investment models, production and

inventory models, water management models, fish popu-
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lation models, and epidemic models. Since the 19505,
optimal control theory has been so influenced by space-
craft problems such as fuel minimization and trajectory
accuracy, it is astonishing thata detailed example of this
technical type is not presenced here.

Chaprers Three and Four form the core of the hook.
Chapter Three gives a balanced introduction ro convex-
ity, linearization and multipliers in abstract spaces. Top-
ics are separation properties, theorems of the aleernative,
convexand invex funcrions, Karush-Kuhn-Tucker con-
ditions, (quasi) duality, and an outlook on
nonditferentiable optimization. On this basis, optimality
conditions for control problems are derived in Chapter
Four, both for discrete and continuous time problems.
The main result is the Pontryagin maximum principle,
aderailed proof of which is delayed until Chaprer Seven,
Some worked problems exemplify the ideas. Time
optimality and sensitivity and stability are discussed as
well. Only first order necessary conditions are presented;
the reader does not find any marerial on second order
condirions.

Chapter Five elaborates on the worked examples intro-
duced in Chapter Two. The concepr of singular arcs in
the case where the control appears linearly in the model

is discussed.

Chapter Six is dedicated to algorithms for optimal con-
trol problems. There have been some interesting exten-
sions of finite dimensional optimization algorichms
(Newton-, quasi-Newton- and conjugate gradient algo-
rithms) to infinire dimensions, bur chese algorithms are
neither efficientin their compurational realization norare
they implemented in robust professional-like packages.
{The state of the art in computational oprimal control,
direct and indirect methods, shooting, finite difference
and collocation techniques, which are the narural ap-
proaches for differential equations as side conseraints, is
summarized in [1].)

Excepr for the many misprines in machemacical formu-
lae, where vecross are nottyped in boldface, which grearly
hinders the readability of the rext, this book can be warmly
recommended to mathematicians who are interested in
a quick introduction o the subject. It is not equally
worthwhile for engineers interested in a more heuristic
approach.

I1] Burlirsch, R., D. Kraft: Computational
Optimal Control. Birkhiuser, Boston, 1994.
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