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by J. WARGA, Northeastern University

This book presents a mathematical theory
of deterministic optimal control—with spe-
cial emphasis on problems defined by dif-
ferential and functional-integral equations
and on problems involving functional restric-
tions or conflicting controls. The book in-
vestigates three types of optimal solutions:
‘“‘original” (ordinary) solutions, ‘‘approxi-
mate” solutions (minimizing sequences), and

/ OPTIMAL CONTROL OF DIFFERENTIAL
AND FUNCTIONAL EQUATIONS

“relaxed” (weak solutions). It studies the ex-
istence of various types of solutions and
their interrelationships, derives necessary
conditions for original and relaxed minima,
and indicates a procedure for constructing
an optimal approximate solution out of an
optimal relaxed solution. It devotes restric-
tions that characterize problems with con-
flicting and minimax controls.

1972, 544 pp., $27.50
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TO PATTERN RECOGNITION

by WILLIAM S. MEISEL, University of Southern California
A Volume in the MATHEMATICS IN SCIENCE AND ENGINEERING Series

This book discusses mathematical concepts
and techniques of wide applicability to the
solution of problems involving recognition of
patterns in image, speech, or data. It empha-
sizes methods which can be used in the so-
lution of practical problems but which are
independent of specific applications, and
is oriented toward the development of algo-
rithms for the design of pattern recognition
systems on a general-purpose digital com-

puter. Features include: basic concepts and
some necessary mathematical material from
statistical decision theory and optimization;
linear discriminant function and extension;
approximation to empirically estimated
probability densities; potential function (Par-
zen estimator) methods; piecewise linear
methods; cluster analysis (classification with
unlabeled samples) and its relation to “un-
supervised learning.” 1972, 264 pp., $15.00

METHODS OF INTERMEDIATE PROBLEMS
FOR EIGENVALUES Theory and Ramifications

by ALEXANDER WEINSTEIN, Georgetown University, Washington, D.C.
and WILLIAM STENGER, Ambassador College, Pasadena, California

This book presents in detail two comple-
mentary methods for the computation of
upper and lower bounds for eigenvalues,
i.e., the Poincare-Rayleigh-Ritz Method and
the Weinstein Method of Intermediate Prob-
lems and its variants. It begins with classical
and modern variational principles and ends
with a new discussion of perturbations of

finite rank. The monograph presents, on the
one hand, several contributions to functional
analysis, but it also includes—for the first
time in book form—several new devices for
high precision computation of lower bounds,
such as those for vibrations of cantilever
plates, for the Mathieu equation, and for
energy levels in quantum mechanics.

1972, 246 pp., $14.50

INTRODUCTION TO GRAPH THEORY

by ROBIN J. WILSON, The Open University, Milton Keynes, England

The book contains introductory chapters on
definitions, paths and circuits, and the prop-
erties of trees; the chapters following in-
clude such subjects as planarity and duality,
problems relating to the four-colour con-
jecture, digraphs, transversal theory, and

network flows. An important feature is the
inclusion, at the end of each of the 33 sec-
tions, of large numbers of exercises which
will not only test the reader on the material
in the text, but also introduce him to many
results of lesser importance.

1972, 175 pp., Paper: $7.50

REGRESSION AND THE MOORE-PENROSE PSEUDOINVERSE

by ARTHUR ALBERT, Boston University

A Volume in the MATHEMATICS IN SCIENCE AND ENGINEERING Series

This book develops the theory of the Moore-
Penrose pseudoinverse for rectangular mat-
rices and applies it to such diverse fields as
least squares theory, the theory of linear
equations, linear regression, the analysis of
variance, multiple regression, recursive esti-
mation, and stepwise regression. The book
contains much new material—some of which
appears in print for the first time here. Fea-
tures of particular interest: discusses the

application of pseudoinverses to the general
linear model when residuals have a singular
covariance (Gauss-Markov Theorem gener-
alized); considers constraints (in least
squares) as errorless observations; and in-
cludes a new treatment on nonnegative defi-
nite matrices that leads easily to a highly
simplified_exposition of multiple regression
for normal random variables.

1972, 192 pp., $12.50
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It's Not The
Complex
Circuitry
That Makes
The Computer
Tick

It's the complex thinking behind it. And the Courant Institute Symposium
Series presents an in-depth analysis of that thinking as well as other

aspects of computer science.

DEBUGGING TECHNIQUES IN LARGE
SYSTEMS: Offers a concise collection
of papers dealing with efforts at con-
trolling and eliminating bugs in com-
puter programs. Papers discuss
procedures capable of guaranteeing
that programs are free of bugs.
;971 148 pp. cloth (013-197319-3)
7.95

FORMAL SEMANTICS OF PROGRAM-
MING LANGUAGES: Covers a range of
semantical problems and approaches
in programming from methods of se-
mantic specification to the activities
of the IBM Vienna Laboratory and the
formal definition of PL/I.

;372 250 pp. cloth (013-329060-3)

.95

COMPUTER NETWORKS: Deals with
problems faced by computer network
designers. Discusses IBM’'s Network/
440, the MERIT Computer Network, the
ﬁ\ld’Fl;-lA, the OCTOPUS Network, and
1972 224 pp. cloth (013-166108-6)
$9.95

ALGORITHM SPECIFICATIONS: Fo-
cuses on attempts to specify algorithms
so that they are acceptable to man

and machine. Describes SETL, ESPL,
and BALM, as well as algorithms in
terms of flowcharts.

;972 160 pp. cloth (013-022319-0)
9.95

DESIGN AND OPTIMIZATION OF
COMPILERS: Analyzes program trans-
formations applied by programs called
into play during the compiling process.
;87925 141 pp. cloth (013-200204-3)

DATA BASE SYSTEMS: Emphasizes
the general problems confronting the
designers of data base systems. Dis-
cusses data independence; proposes
a retrieval language based on mathe-
matical set theory; and suggests the
use of certain specific forms of rela-
tion expressions.

1972 208 pp. cloth (013-196741-X)
$10.50

All books in the series edited by
Randall Rustin of New York University.

For further information write: Robert
Jordan, Dept. J-537, College Division,
Prentice-Hall, Englewood Cliffs, N.J.
07632.
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