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Numerical Recipes
The Art of Scientific Computing
William H Press, Brian P Flannery
Saul Teukolsky and William T. Vetterling

The product of a unique collaboration
among four leading scientists in aca-
demic research and industry Numerical
Recipes fills a long-recosnized need for a
practical, comprehensive handbook of
scientific computation Seventeen chap-
ters divided into 130 independently
useful sections provide a self-contained
treatment that derives, critically dis-
cusses, and actually implements over
200 of the most important numerical
algorithms for scientific work. Each al-
gorithm is presented both in FORTRAN
and Pascal, with the source programs
printed in the book itself

The scope of Numerical Recipes
ranges from standard areas of numerical
analysis (linear algebra, differential equa-
tions, roots) through subjects useful to
signal processing (Fourier methods, filter-
ing), data analysis (least squares, robust
fitting, statistical functions), simulation
(random deviates and Monte Carlo), and
much more.

"Any technology company that
doesn't have a few copies of this work
and the accompanying diskettes is wast-
ing the precious time of its best re-
searchers" - Forbes
1986 818pp 30811-9 Cloth $3950

Also available
Numerical Recipes Example Books
(FORTRAN or Pascal)
William T Vetterling, et. al

Available in FORTRAN or Pascal, these
paperback example books contain short
model programs that exercise and dem-
onstrate all the Numerical Recipes rou-
tines.
1986 FORTRAN 31330-9 Paper $18 95

Pascal 30956-5 Paper $1895

Numerical Recipes FORTRAN Diskette
V1.0
Numerical Recipes Pascal Diskette V1.0

All procedures from Numerical Reci-
pes in FORTRAN or Pascal source code,
for IBM PC, XT, or AT compatible ma-
chines*
1986 SVt inch diskette (IBM DOS 2 0/3 0)
FORTRAN 30958-1 $1995
Pascal 30955-7 $19 95

Numerical Recipes Example Diskette
(FORTRAN)
Numerical Recipes Example Diskette
(Pascal)

All demonstration programs from
Numerical Recipes Example Book in
FORTRAN or Pascal source code, for IBM
PC, XT, or AT compatible machines*
1986 5<A inch diskette (IBM DOS 2 0/3 0)
FORTRAN 30957-3 $19.95
Pascal 30954-9 $1995
•Other formats (mcludins Macintosh and VAX) and
license arrangements are available from Numerical
Recipes Software, PO Box 243, Cambndse, MA 02238
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Scanning electron micrograph of the
fracture surface of an amorphous metal
ribbon broken in the ductile fracture mode.
The illustration appears with an article on
metallic glasses in the Encyclopedia of
Materials Science and Engineering,
reviewed here.

also varies widely. The article on
acoustic microscopy, for example, uses
photographs and block diagrams to
excellent effect, but many other arti-
cles contain neither photographs nor
graphics, and highly limited standard
reference data—if any at all. While
such deficiencies are natural charac-
teristics of youth rather than fatal
flaws in the product, they detract from
the encyclopedia's usefulness to the
various specialized constituencies it
might serve; the serious contributors
will thus probably lose readership be-
cause of their less conscientious col-
leagues.

The editor in chief envisages that the
encyclopedia "will serve the needs of
faculty members, researchers and stu-
dents in academic institutions and of
researchers, engineers and managers
in industry. It should . . . be valuable to
any organization with a professional
interest in materials, as well as to
individuals pursuing independent stud-
ies." To the extent that it is used as a
supplementary source defining the
broad scope and coverage of the field, I
would agree. As a general reference on
the nature of materials science and
engineering this encyclopedia is unsur-
passed. As a specialized reference
source on specific topics, however, the
lack of uniformity of coverage, the
absence of comprehensive tabulations
of standard reference data, and the
sometimes parochial references to the
literature render these volumes seri-
ously flawed. In my opinion, consider-
able improvements in subsequent edi-
tions of this encyclopedia are required
before it reaches the standards defined

by the two comparable chemistry and
chemical engineering encyclopedias.

Books are expensive—increasingly
so in recent years. Thus any new
reference must justify its place in the
collections of both individuals and in-
stitutions. At a cost of approximately
$250.00 a volume, the Encyclopedia of
Materials Science and Engineering is
clearly beyond the means of any but
the most affluent individual profession-
al. It is most suitable for a collection
whose audience requires a broad yet
detailed knowledge of the field. Cer-
tainly it should be included in research
libraries at institutions specializing in
some aspect of materials science such
as industrial laboratories and universi-
ty materials research programs. The
high cost and the lack of uniform
coverage will limit this work's attracti-
veness for general library collections
and specialized research groups, re-
spectively. Above all, these volumes
are historically significant. Since their
appearance marks the emergence of
materials science and engineering as
an independent field of endeavor, they
constitute important reference works
for future historians of science.

Supermanifolds
Bryce de Witt
316 pp. Cambridge U. P., New York, 1984.
$59.50

By now a number of books and mono-
graphs have appeared discussing var-
ious aspects of the subject that we may
justifiably term "super" mathematics.
Supermanifolds by Bryce de Witt is a
welcome addition to the field, being a
tightly focussed and very useful exposi-
tion of the mathematical tools and
techniques used in the field.

The reader should not expect to learn
differential geometry, Lie algebra, or
even space-time supersymmetry from
this book, as de Witt has written this
book for a mathematically and physi-
cally sophisticated audience. For the
practitioner in the field, however, this
book provides a delightful and unique
tour de force as it carefully exhibits the
mathematical structure of supermath-
ematics. Starting from a simple begin-
ning discussing the supercomplex
numbers, the book then parallels the
usual technical discussions of ordinary
differential geometry. The book pro-
vides a very detailed and readable
guide to subjects such as superanalyti-
city, supervector spaces, supermani-
folds, superforms, super Lie groups,
and super Lie algebras. The book is
then rounded out with a number of
elementary applications: the Bose and
Fermi oscillators and supersymmetric
quantum mechanics.

The author has performed a very



useful service by concentrating on the
mathematical underpinnings of super-
mathematics, and making a good job of
the exposition. There are a number of
other books available that give ade-
quate coverage of field-theoretical
supersymmetries and the supergravi-
ties; this book does not attempt to
duplicate such coverage. I would ex-
pect this book to be most useful for
mathematicians interested in an intro-
duction to the field, for graduate stu-
dents who already know the relevant
"non-super" mathematics, or as a refer-
ence for physicists already acquainted
with the field.

MATT VISSER
University of Southern California

Random Walks in Biology
Howard C. Berg
144 pp. Princeton U. P., Princeton, 1983.
$16.50
This is an attractive little book. It is an
elementary exposition of the theory of
random motions, written for biologists
and biochemists. Random motions are
important in biology on two levels. On
the level of molecules, random motions
are essential to give every molecule in a
cell a chance to encounter every other
molecule. Only because of the high
speed of molecular diffusion over short
distances is it possible for a few mole-
cules of DNA to organize the entire
metabolism of a cell. On the level of
organisms, random motions are essen-
tial in enabling cells to find food. Only
because of the efficiency of cellular
chemotaxis over short distances is it
possible for a sperm cell to find an egg.

The classic reference in this field is a
talk given by Edward Purcell with the
title "Life at Low Reynolds Number"
and published in the American Journal
of Physics in January 1977. Purcell
summarized in eight scintillating pages
the phenomenology of fluid motions as
they are experienced and manipulated
by small creatures. If you read Pur-
cell's talk, you will see that he gives
credit for all the main ideas and
discoveries to Howard Berg. In parti-
cular, it was Berg who deduced from
the observed motions of bacteria that
they must swim by rotating their fla-
gella like the propellors of a ship and
not by waving their flagella around like
oars. This deduction was later proved
correct by direct experiment.

Here we have Berg speaking for
himself. A large part of his book is an
expanded version of Purcell's talk, with
the colorful language replaced by exact
analysis: Berg provides the detailed
statistical theory and the mathemat-
ical equations to justify Purcell's argu-
ments. The book will be useful to
biologists and biochemists who want to

Test . . . Fast!

Quick
Cryogenic

Component Testing
Now at Hand

Used to be that cryogenic testing of cooled components — detector arrays,
CMOS and other semiconductor devices — took lots of patience. Slow test
cycle times were the norm: lead connections a scrambled jungle, config-
uration changes awkward to make, and the cool-down/warm-up wait
seemed interminable.
No more. The new LAKE SHORE MTD Series Test Dewar Systems have
dramatically changed the pace of cryogenic testing from here on. They've
been designed right from the start to increase throughput by simplifying
test set-up and reducing turn-around time.
The heart of the MTD Series is a new, highly efficient liquid cryogen
transfer cooling unit. We haven't rewritten the laws of cool-down physics,
but the MTD does incorporate low mass and highly efficient heat ex-
changers for rapid cooling.
Easily-installed fan-out boards make configuration changes a breeze,
without internal rewiring. Thus device types can be swapped almost as
fast as the devices themselves. Further connection convenience stems
from combining 100 discrete coax leads into just 4 feed-thru connectors.
Rewarming the System after a test is simple: Turn control over to the Model
1015 Warm-Up Power Supply. The 1015 heats and monitors each of the
MTD's two cold stages simultaneously, and shuts down as they reach
ambient. This active warm-up sequence, along with a quick-disconnect
vacuum shroud, gets the next device on-line fast.
Find out for yourself how much the new LAKE SHORE MTD Series
Cryogenic Test Systems can shorten your low temperature testing cycles.
You'll find innovations founded in experience, because at Lake Shore . . .
we know cryogenics COLD!

Lake Shore Cryotronics, Inc.
64 E. Walnut St., Westerville, OH 43081 • (614) 891-2243

Europe: Cryophysics: Witney, England • Jouy en Josas, France
Darmstadt, w. Germany • Geneva. Switzerland

Japan: rSiki Glass Co.. Takanawa, Tokyo • India: Goodwill Cryogenics, Bombay
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