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The covered are taken from

physics, chemistry, geology, hydrology

Lopics

and astronomy. The general presen-
tation is elementary but decidedly
modern. Moreover, such nonelemen-
tary topics as planet reversals, fuel
cells and polymers are included. Sup-
plemented as it is by a glossary and
a detailed index. the volume is a val-
uable reading and reference book [or
young students and for grown-ups,
The authors have a knack for fas-
cinating story telling and for explicit
dramatic pictures, ol which there are
plenty of excellent quality. They put
historical

modern  knowledge in  its

background, they include anecdotes
and they take pains to bring to light
the experimental origin of present
concepts and their purport in every-
day life. He who could read this vivid
and relfreshing book and remain un-
interested would Dbe far more blasé
than young may be ex-

pected to be. Each chapter is provid-

any reader
and a list of
readings (the latter mostly rather ele-
mentary) , and the text is interspersed
with
feature is the inclusion ol questions.

ed with a summary

EXETTises. A commendable
answerable [rom the text, about some
features or consequénces ol the prop-
erties (tor why
should a liquid-column  thermometer
be sealed?). This device should focus
the reader’s attention on particular
points that otherwise might remain
inconspicuous in the text. The con-

studied example,

well
cross-relerenced.

tributions of the authors are

integrated and
Due stress is laid on key principles,
tor example the need for operational
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definitions of physical qu:nltilius and
the “principle ol uniformitarianism"
in geology. The mks system of units
is adequately used.,

If this
success its conception deserves, a lew

book is to meet with the

mistakes should be corrected. The
author must have been absent-
minded when he wrote (page 32):
“"when both planets [earth and

Mars] are in line with the sun, Mars
appears to stand still,” an error that
is [fortunately contradicted by the
accompanying figure 2-12. It is
fortunate hgures 44 and 4-5
(page 78) represent two ;|pp:lrel‘lll§'
identical spring balances ol which the
first is marked in kiloponds (a unit
not used in the text) and the second
in newtons, although this difference is
not stated anywhere; this is bound
to confuse the lay reader. In figure
6-26, page 152, the charges
should be plus charges for the direc
tion ol the force to be correct. Figure
7-34 (page 184) is a very poor analogy;
I wonder how many trained physicists
would guess what the author had in
mind without referring to the text
(I did not). Few specialists will ap-
prove ol the definition of “work™ in
the glossary (page 568) as “a force
exerted through a distance”. Finally,
there is a misprint in table 13-3, page
255 (€1 for Cly, and the word “‘gab-
bro," used several times in the text,

is missing in the index and glossary,
- L -

un-
that

minus

Dr. Romain, who was formerly a
teacher at the University of Elisa-
bethville in the Congo, is now an
aduvisor for the Centre de Recherches

Routicres in Sterrebeek, Belgium.

EMPHASIS ON METHODS

LINEAR SYSTEMS. By Ralph J. Schwarz
and Bernard Friedlond. 521 poges. Me-
Graw-Hill, New York, 1965. $12.50.

by Bernhard Gross

The theory of linear systems has ex-
ercised a strong fascination on scien-
tists and engineers. Many reasons
might be given: the practical impor-
tance of these systems in modern sci-
ence and technology: the variety of
possible analytical methods in this
field, many of which stem from
Heaviside's unorthodox but powerful
treatment; the possibility of develop-
ing a complete self-contained theory
for such systems in which only a few
areas are still unexplored.

Many books on the subject have
appeared in recent years, and any
new work must justify itself by some
special feature. This volume does so
by the choice of topies and their
presentation.

Emphasis is on methods rather than
system theory. As stated in the pref
ace, the authors aim to provide a
unified treatment of the main analyt-
ical techniques. In this they have suc-
ceeded. Fundamental concepts—line-
arity, causality, classification of sys-
tems—are set out in an introduc-
tory chapter. This chapter includes an
item on flow diagrams, which are used
extensively throughout the work. The
authors’ exposition of time-domain
methods includes a very well pre-
sented treatment of the differential-
equation method using matrix nota-
tions. This treatment, hardly touched
on these days by other authors, is im-
portant in view of its possible exten-
sion to nonlinear systems. Continuous-
time and discrete-time systems receive
an analogous treatment, and the ex-
pressions for the superposition inte-
gral and fundamental matrix given for
both show the parallelism between
these systems.

The next three chapters deal with
integral transform methods: Fourier
integrals, the Laplace transform and
the inverse transform, and the Z-
transform for discrete-time systems.
Although this material is found in
many textbooks, its inclusion is, of
course, necessary for any unified treat-
ment of the subject.

Random signal problems are treated




in two chapters, as are stability and
stability criteria. These pages appear
particularly instructive and well pre-
sented. The chapter on the filtering
properties ol linear systems is pre-
ceded by a comprehensive discussion
of the Kinetics of random processes in
general. Similarly, the chapter on sta-
bility criteria for fixed systems is pre-
ceded by a discussion of the stability
of linear systems in general.

In the concluding chapter, the au-
thors illustrate how the different tech-
niques of analysis discussed earlier in
the book apply to various types ol
systems, finite and infnite, with con-
tinuously distributed parameters. In-
finite systems with lumped parameters
(cascade nerworks) are not included.

Some familiarity with the elements
of matrix algebra is taken for granted,
as is some knowledge of the theory
of analytical [unctions, complex inte-
gration and such subjects as the cal-
culus of residues, which is used in
evaluating integrals and in connection
with the complex Laplace inversion
integral and the Nyquist criterion.
The positive-real-function approach is
not used. Altogether the book does
not deal with system theory proper
and could equally well be entitled
“Linear System Analysis.” For a
course on this subject, bridging under-
graduate and graduate levels, as well
as for self study, it can be well recom-
mended. The excellent presentation
customary in a McGraw-Hill produc-
tion, and the relauvely low price,
make it even more attractive.

L] * L3

Bernhard Gross, director of the Di-

vision of Scientific and Technical In-

formation  for the International

Atomic Energy Agency, is the author

of a number of publications on linear
systems.

DEFINITE INTEGRALS

ASYMPTOTIC EXPANSIONS. By E. T. Cop-
son. 120 pp. Cambridge University Press,
Cambridge, England, 1965. $6.00.

by J. Gillis

The kernel of this excellent little book
was a short monograph written by the
author for the Admiralty Computing
Service in 1948. The new version cov-
ers essentially the same ground as the

Programmers

interested in Manned Space
Flights to the Moon and Beyond

Programmers at Bellcomm, a systems engi-
neering contractor of the National Aeronautics
and Space Administration, are applying their skills
to simulation languages and techniques, numerical
analysis, trajectory analysis, information storage
and retrieval, problem-oriented languages, time-
shared systems, monitors, assemblers and com-
pilers, display systems and techniques.

Immediate openings are available in applica-
tions and system programming to work with en-
gineers and scientists in the following areas:

00 Lunar Reconnaissance Trajectories

] Apollo Communications System Capability
O Targeting and Trajectories

] Surveyor Approach and Descent

O Space Environment Simulation

00 Crew Performance Models

If you're interested in a rewarding career in
space, you are invited to send your résumé to
Mr. N. W. Smusyn, Personnel Director, Bellcomm,
Inc., Room 1401-], 1100 17th St., N.W., Wash-
ington, D.C. 20036. Bellcomm is an equal oppor-
tunity employer.
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