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AN INVITATION
TO JOIN ORO

Pioneer In
Operations Research

Operations Research is a young science,
earning recognition rapidly as a significant
aid to decision-making. It employs the
services of mathematicians, physicists, econ-
omists, engineers, political scientists, psy-
chologists, and others working on teams to
synthesize all phases of a problem.

At ORO, a civilian and non-governmental
organization, you will become one of a
team assigned to vital military problems in
the area of tactics, strategy, logistics, wea-
pons systems analysis and communications.

No other Operations Research organiza-
tion has the broad experience of ORO.
Founded in 1948 by Dr. Ellis A. Johnson,
pioneer of U, S. Opsearch, ORO's research
findings have influenced decision-making
on the highest military levels.

ORO's professional atmosphere encour-
ages those with initiative and imagination to
broaden their scientific capabilities.

ORO starting salaries are competitive
with those of industry and other private
research organizations. Promotions are
based solely on merit. The “‘fringe” benefits
offered are ahead of those given by many
companies.

The cultural and historical features which
attract visitors to Washington, D. C. are but
a short drive from the pleasant Bethesda
suburb in which ORO is located. Attractive
homes and apartments are within walking
distance and readily available in all price
ranges. Schools are excellent.

For further information write :
Professional Appointments

OPERATIONS RESEARCH OFFICE

[oro|The Johns Hopkins University

680856 ARLINGTON ROAD
BETHESDA 14, MARYLAND

Einstein’s theory of gravitation. The latter article in-
cludes the interesting parable of the flat fish that
travelled on curved paths in the vicinity of a hummock
in the sea, and attributed the effect to a force field.
Discussions of matter extend from Lavoisier's account
of different kinds of air, to Powell’s survey of different
kinds of elementary particles. Schrodinger provides an
interesting analogy to illustrate the statistical nature
of particle physics, and the different statistics applicable
to different situations.

When a scientist is asked to recommend a book on
science to a lay friend he is anxious to choose one that
suits his conceptions of science and of his friend. He
will find that this volume presents science as an intel-
lectual activity of a high order. a rigorous discipline
conducted not simply by technicians but by men of
imagination. These impressions are fortified by several
selections on the nature of scientific activity and its
consequences in society and technology.

Ordinary Differential Equations. By Wilfred Kap-
Jan. 534 pp. Addison-Wesley Publishing Co., Inc.
Reading, Mass.,, 1958. $8.50. Reviewed by Peter L.
Balise, University of Washington.

With the increasing emphasis on mathematical anal-
ysis in science and engineering, this reviewer (a me-
chanical engineer) welcomes Dr. Kaplan's book. It
was written for the student of science or engineering.
with special reference to instrumentation and control.
In particular, Dr. Kaplan follows the input-output
concept, thus treating the differential equation as a
representation of the response of a system to various
inputs. This is directly applicable to the use of transfer
functions and block diagram algebra for systems anal-
ysis. At the same time, the book is mathematically
rigorous and appears suitable for a general introduc-
tory course in differential equations.

Illustrative of the author's approach is his pre-
sentation first of a “transient” and a “steady state”
solution; not until later does he introduce the term
“complementary function”. It is this reviewers ex-
perience that “complementary function” connotes little
to the beginning engineering student. However, care
must be taken to show that the transient part is
literally only part of the solution, unlike the steady
state: otherwise some students will obtain nonhomo-
geneous linear equation boundary constants as if the
equation were homogeneous. Similar comments apply
elsewhere: Dr. Kaplan's approach is excellent, but
often should be supplemented by the instructor’s clar-
ification,

In addition to topics normally covered in an intro-
ductory text, the book includes other material appro-
priate to its special aim. Finding the roots or their
signs for algebraic equations, and the question of
stability, are discussed in some detail. There are very
clear explanations of responses to the various standard
types of inputs, and of high-order systems produced
by low-order systems in series. The Laplace trans-
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formation is presented, but rather briefly to be of
much use; of course a real appreciation of its mathe-
matical significance would be beyond the scope of
this book, but for an introduction to servomechanisms
one would wish for considerably more than is in-
cluded. Matrices are covered concisely and well, There
is a chapter on numerical methods, as an introduction
to digital computer programming. Regarding the in-
creasingly important nonlinear systems, the describing-
function method is not covered, but an excellent chap-
ter on phase-plane analysis shows clearly that much
can be understood of a differential equation by methods
vielding other than its actual solution.

There is brief mention of analog computers, and in
his preface Dr. Kaplan suggests a course outline, not-
ing that he devotes two periods to analog computer
demonstrations. This reviewer strongly supports such
use, having found that an analog computer can serve
as a living blackboard, showing in minutes what would
otherwise require many words or pictures. With mathe-
matical rigor leavened by illustrations, as in Dr. Kap-
lan’s book, and use of an analog computer if avail-
able, the instructor who is syvmpathetic to the non-
mathematical major can present to him a meaningful
course in differential equations.

Reason and Chance in Scientific Discovery. By R.
Taton. Translated by A, J. Pomerans, 171 pp. Philo-
sophical Library, Inc., New York, 1957. $10.00. Re-
viewed by Charles Siisskind, University of California.

A highly original study of the relative roles of active
purpose, change, and error in discovery and inven-
tion, Taton's work has been put into splendid English
by A. J. Pomerans.

In a recent issue of Discovery, Lord Halsbury re-
marked (apropos of a review of The Sources of In-
vention by J. Jewkes, D. Sawers, and R. Stillerman,
recently published in London by Macmillan) that “it
is surprising how little objective study we give to the
mentality and career of inventors”: and indeed the
literature of investigations into the nature of scien-
tific discovery is quite sparse. The most one finds are
generalities such as Pasteur’s oft-quoted remark (orig-
inally made at the opening of the Lille Faculté des Sci-
ences in 1854) that “dans les champs de l'observation,
le hasard me favorise que les esprits préparés”.

A possible exception can be found in the realm of

mathematical invention, which has occupied psycholo- |

gists for half a century, ever since they heard Poin-
taré’s now-famous lecture on the subject. This lecture
appears in Poincaré’s Science and Method (recently
reissued as a paperback by Dover), and the present
author, himself a mathematician, draws heavily on
his famed predecessor's analysis. But Taton is neces-
sarily on his own in discussing the other sciences, hoth
theoretical and experimental, and he makes a valiant
—and on the whole, highly successful—attempt to
initiate a series of investigations into the workings of
the inventive mind. Writing without prejudice toward
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T0UR POTENTIOMETRIC INSTRUMENTS

O matter how perfect otherwise,

the human organism isn’t much
goodwithouta dependableheart. The
same is true of your automatic tem-
perature and pH control instruments.
The ““heart” of most such instru-
ments for the past quarter century
has been the Eplab Standard Cell. It
is a “yardstick” for translation of
voltage to temperature or pH. The
first American commercial cell of its
type, constantly improved by re-
search, it is ““as standard as sterling”.
Get ACCURATE temperature or pH
control with potentiometers and
make sure the standard cells are

EPLAB.
The Eppley Laboratory, inc.

10 SHEFFIELD AVE,
NEWPORT, R.l.
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