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Dealing with the digital explosion
Digital Signal Processing

A. V. Oppenheim, R. W. Schaler
585 pp. Prentice-Hall, Englewood Cliffs, N.J.,
1975. $21.95

Theory and Application of Digital
Signal Processing

L. R. Rablner, B. Gold
762 pp. Prentice-Hall, Englewood Cliffs, N.J.,
1975. $27.50

Reviewed by B. R. Hunt

The publication by Prentice-Hall of two
new books in digital signal processing is
a welcome addition to the literature in
this field. Digital circuits are springing
up everywhere in modern laboratories,
the result of two separate trends. The
first trend is the appearance of digital
hardware for carrying out some of the
common data and signal processing op-
erations likely to be found in experi-
ments in physics, chemistry, optics, and
so on. As a consequence, one can buy
digital laboratory equipment for analy-
sis of, for example, mechanical vibra-
tion spectra, transient signal averaging,
and photon imaging at low-light levels.
The second trend is the use of digital
computers to control experimental
assemblies, including acquisition and
logging of all experimental results. As
a result, no one plans a complex experi-
mental facility (for example, the
LAMPF linear accelerator at Los Ala-
mos) without including digital control
and data acquisition as part of the basic
design.

Although digital signal processing
was initially applied to certain military
radar and communication problems, it
appears clear that the experimental sci-
ences will benefit much from this tech-
nology. There are some inherent bene-
fits to digital processes, such as greater
noise immunity, rapid change of system
characteristics in filtering and editing
data and control of significance in com-
putations. But the digital revolution
now underway is equally attributable to
intense economic competition among
manufacturers of solid-state integrated
circuits, logic components and mini-
computers. The resulting increases in
power and decreases in price have
brought digital signal processing within
the reach of most laboratories.
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Digital Signal Processing, by Alan V.
Oppenheim and Ronald W. Schafer, is
an excellent introduction to the general
subject, suitable for use either as a text
in a graduate curriculum or as a pri-
mary source or reference for the prac-
ticing scientist. The introductory
chapters give lucid and very readable
coverage of such basic topics as: dis-
crete-time systems theory and mathe-
matics, the properties and use of the z-
transform, the discrete Fourier trans-
form and its use in digital filtering, the
fast Fourier transform algorithm, rec-
ursive and nonrecursive digital filters,
processing of random signals, etc.
There are also chapters on topics that
are often not adequately discussed,
such as: effects of using a finite num-
ber of data representation bits, special
algebraic concepts that can be used to
simplify nonlinear signal-processing
problems, and the estimation of covar-
iance functions and power spectra from
random data. In general, the book

gives careful treatment of the basic the-
oretical and mathematical questions of
importance.

Theory and Application of Digital
Signal Processing, by Lawrence R. Ra-
biner and Bernard Gold, is the ideal
companion to the book by Oppenheim
and Schafer. With minimal redundan-
cy in introductory material, the reader
who has finished Oppenheim and
Schafer's book can pick up Rabiner and
Gold's and find in-depth coverage of
most of the problems that will confront
the user or designer of systems for digi-
tal signal processing. For example,
there are chapters on the detailed de-
sign of digital filters (including some
programs for filter response optimiza-
tion), the nature of hardware for digital
signal processing (including discussion
of special hardware for the fast Fourier
transform and general hardware for lab-
oratory implementations of digital sig-
nal processing) and specific details for
application of digital signal processing
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THE COMPTON EFFECT
Turning Point in Physics
Roger H. Stuewer
'...a vivid, enjoyable and definitive ac-

count of one of the crucial steps in the
establishment of quantum mechanics."

— Nature
$25.OO/prepaid $18.95

EARLY PHYSICS AND
ASTRONOMY
Olaf Pedersen and Mogens Pihl
"...careful effort has deliberately created
a teaching textbook The new low price
makes classroom adoption of this emine-
nently satisfactory title a viable choice."

— Sky and Telescope
$15.00

THE CAVENDISH
LABORATORY 1874-1974
J.G. Crowther
"Those interested in a distinguished insti-
tution's history...will find this volume of
value." —Physics Today

$50.00/prepaid $35.00

LORD KELVIN AND
THE AGE OF THE EARTH
Joe D. Burchfield
"...an exceptionally well-written and well-
researched book which deserves a place on
the shelves of large public, college, and
(particularly) science libraries."

— Library Journal
$15.00

GEARS FROM THE GREEKS
The Antikythera Mechanism —
A Calendar Computer from ca. 80 BC
Derek De Solla Price
"...a book for experts, scholars, and those
whose coffee-tables should show genuinely
good taste." —New Scientist

$8.50

THE COLLECTED PAPERS
OF LORD RUTHERFORD
OF NELSON
Under the scientific direction of
Sir James Chadwick
"Here is a 'must' for every library, and a
'should' for many individuals." — Science

3 volumes $15.00

THE DUSTY UNIVERSE
George B. Field and A.G. W. Cameron,
editors $15.00

Now in paperback:

THE EVOLUTION OF
RADIO ASTRONOMY
J.S.Hey $3.95

THE MILKY WAY
An Elusive Road for Science
Stanley L. Jaki $6.95

SHP
Science History Publications/USA
a division of
Neale Watson Academic Publications, Inc.
156 Fifth Ave., New York 10010

NOTE: Orders from individuals must be
prepaid.
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to speech and radar signal processing.
Both books were written by the right

pairs of individuals. Oppenheim and
Schafer are professors of Electrical En-
gineering (at MIT and Georgia Tech,
respectively), and the pedagogical touch
in their book is just right. Rabiner and
Gold are industrial research scientists
(at Bell Labs and Lincoln Lab, respec-
tively), and the practical problems of
implementation are appropriately em-
phasized. All four authors are well
known and widely respected for their
research contributions to the field of
digital signal processing.

The increased usage of digital com-
puters and digital components in labo-
ratory equipment appears to imply that
many experimental scientists are going
to find themselves confronting the
problems of digital signal processing.
These two books should form the basic
library for anyone faced with such prob-
lems: Oppenheim and Schafer for the
basic concepts and theory, and Rabiner
and Gold for practical implementations
and advanced concepts.

B. R. Hunt is an associate professor in the
Department of Systems and Industrial En-
gineering at the University of Arizona at
Tucson. He has done research in systems
theory and applications, computers, and
digital processing.

Angular Momentum Theory
for Diatomic Molecules

B. R.Judd
238 pp. Academic, New York, 1975.
$22.50

This book represents a rather successful
attempt to introduce to molecular spec-
troscopists the extensive tensorial for-
malism developed historically for treat-
ing angular-momentum problems in
atoms. Brian Judd has been an active
research worker for some years in
applying tensorial methods to atomic
problems, and his thorough under-
standing of his own field evidently lies
at the root of the particularly clear writ-
ing and the careful choice of a surpris-
ingly large range of examples of signifi-
cant interest to the molecular spectros-
copist. Examples discussed include:
the rigid rotator, Friedrich Hund's cou-
pling cases in a 2<i> state, the electronic
structure of the hydrogen molecular
ion, the fine-structure Hamiltonian for
the hydrogen molecule in a 3nu state,
nuclear quadrupole splittings in a :!ITou
state of the iodine molecule, A-type
doubling in a 3n state, Stark and Zee-
man effects, diamagnetic shielding, and
others.

The book is skillfully pedagogical.

Readers with no previous exposure to
the subject can clearly benefit from the
text, especially since the first chapter is
devoted to such topics as rotation ma-
trices, spherical tensors, the Wigner-
Eckart theorem, and 3-;', 6-j and 9-;
symbols. Significant benefits for the
previously unexposed will undoubtedly
require, however, some effort directed
toward solving the problems at the end
of each chapter.

Readers with previous knowledge of
the subject will be delighted by the de-
tailed discussions of the examples cho-
sen, and by the up-to-date and exten-
sive references. Some familiarity with
group theory is supposed. In fact,
readers without a good understanding
of the continuous rotation group in
three dimensions may have difficulty
with the discussions of the continuous
rotation group in four dimensions,
which play a significant role in treating
various topics throughout the book.

This reviewer's only criticism of the
volume is perhaps more in the nature of
a warning. Because tensorial notation
is so compact, so powerful, and so wide-
ly applicable, it is often possible to de-
rive formally admissible but physically
incorrect results, primarily as a result of
paying insufficient attention to the con-
nection between the physics of the sit-
uation and the mathematics that is to
mirror this physics. In the hands of an
experienced worker no such misfortune
need arise. But Judd's clear expose
may tempt others, after acquiring only
a superficial knowledge, to venture
forth on their own in uncharted waters.
Such voyages are not uniformly success-
ful.

JON T. HOUGEN
Molecular Spectroscopy Section

National Bureau of Standards
Washington, D.C.

Course of Theoretical
Physics, Volume 4:
Relativistic Quantum Theory

V. B. Berestetskii (parUine only), E. M.
Lifshitz, L. P. Pitaevskii
616 pp. Addison-Wesley, Reading, Mass.,
1971 (part one), 1973 (part two). $16.00
(part one), $12.50 (part two)

These books will sell well because they
constitute volume 4 in the "Landau-
Lifshitz" course in theoretical physics.
Owners of volumes 1, 2, 3, 5, 6, and so
on will not find it possible to resist put-
ting volume 4 in its proper place.

Unfortunately, the Landau-Lifshitz
series is not the proper place for these
books. I suppose this is partly because
of the absence of Landau, but even
more because of the nature of the
subject matter. The authors observe

64 PHYSICS TODAY/JANUARY 1976


