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Pyublisher Van Nostrand Rein-
hold Company, 1974

Pages 436

Price $19.95

Reviewey Ralph M. Richard

As stated by the author in the
Preface, the primary objective of
this book is to take the reader
through the first steps and the prac-
tical considerations encountered in
the design of pressure vessels. The
author has done this in a comprehen-
sive manner through his treatment of
the primary and secondary stresses
arising from pressure, temperature,
fatigue, and creep. Design consider-
ations include economics, fabrica-
tion, and material selection.

This book presents a brief good
review of the basic theory of plates,
shells, and material behavior ger-
mane to pressure vessel analysis,
including a comprehensive treatment
of discontinuity stresses. All math-
ematical notation is conventional and
requires only a basic understanding
of the calculus and strength of mate-
rials.

An adequate number of well-posed
problems, along with the answers, as
well as numerous useful tables and
graphs are presented. Reference
lists at the end of each chapter are
very comprehensive.

The features listed above, I feel,
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make this book an excellent refer-
ence and guide; indeed, it would serve
as a good textbook at the senior and
first-year graduate level of instruc-
tion.

Ralph M. Richard has a BSCE
from the University of Notre Dame,
an MSCE from Washington Universi-
ty at St. Louis, and a PhD from
Purdue University. He teaches
structural analysis and design and
the finite element method in Civil En-
gineeving and Engineeving Mechanics
at the University of Avizona. He has
served as a consultant in both the
aerospace and the building industry,
specializing in linear and inelastic
structural analysis and dynamics.

Handbook of Mathematical

Calculations

Authors Karen Assaf and
Said A. Assaf

Publisker The Iowa State
University Press
(1974)

Pages 309

Reviewer K. F. Hansen

This book purports to be a refer-
ence text to present the basic con-
cepts of mathematics and their
applications fo scientific and engi-
neering problems. According to the
Preface, the authors had three poinis
in mind:

1. to reach the student of science

who shies away from courses
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because he believes he learns
things befter in words than
equations

2. to reach working technicians,
nurses, and the like who have
forgotten the basic principles
involved in calculations and/or
mathematical manipulations

3. to provide a convenient outline
with examples and practical
problems for instructors in-
volved in teaching mathematics
in fundamental and applied sci-
ence subjects.

According to the introduction, the
book was written for ‘. .. anybody
who has a need to read or to use
mathematics in his daily activities
but who has either not had the math-
ematics background or has not used
it often enough to remember how to
use it.”

The book is divided into three
major segments. The first is a
review of mathematics, including
measurement, number systems, frac-
tions, various algebraic manipula-
tions, logarithms, theory of equations,
trigonometry, and a touch of caleulus.
The second portion deals with math-
ematical applications and takes up
such topics as equations; formulas;
applications in the chemical field;
use of graphs; thermodynamics ap-
plications such as gas laws, calcula-
tion of density, mass, volume and the
like; a bit of some review of me-
chanies such as force, motion, grav-
itation laws, work, energy, and the
like; and assorted other applications
such as radioactivity, geometrical
optics, and electromagnetic radia-
tion. The third portion deals with
statistics, the notation of statistics,
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the normal distribution, probability,
permutations and combinations, chi-
square law, correlation, and least-
squares and confidence limits. There
is also an extensive appendix which
contains a number of tables, conver-
sion factors, some further geometric
and trigonomefric identities, and
tables of functions.

The section on mathematical re-
view is, in my opinion, not very good.
The selection of topic material is
reasonably broad, but the descrip-
tions of concepts are either too terse
or completely lacking. Thus, some-
one who does not understand the
binary system would have great dif-
ficulties in understanding the discus-
sion on p. 5 of the text regarding
binary numbers. For instance, the
authors state *“ ... the number two
is the base, and therefore is repre-
sented by the symbol 10.’” This
without even introducing the binary
digits and binary operations. They
then say ““...In this system the
fundamental numbers are 1, 10. The
basic additional fact in this system
is 1+1 =107 One cannot help but
wonder what zero is in the system
they define. Similarly, other mathe-
matical ideas are not presented with
adequate description. The discussion
on logarithms is also very poor.
Thus, the authors make the statement
‘¢ . ..although any number can be
made the base for a set of loga-
rithms, three numbers are most often
used.” It would seem the authors
should take care in pointing out that
1 and 0 would make a somewhat
difficult base to use for a logarithm
system. Further, the authors refer
to natural logarithms, which is hardly
surprising, except this is the first
and only reference to the number e,
and they make no explanation or
introduction as to why ¢ is an impor-
tant irrational number. Indeed, the
book does not even define rational
and irrational numbers. If one were
attempting to make a mathematical
review, it seems fo me such matters
ought to be included. Throughout the
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section on mathematical review, I
was bothered by the fact that de-
scriptions were neither very exact
nor very informative. If one already
understood most of the mathematics
involved, the book would be useless;
on the other hand, if one did not
understand it, it would be very hard
to learn from the book.

One can compare this with the
sections in Burington’s Tables, where
there are very concise and clear
definitions of quantities; I would con-
sider Burington’s a befter math-
ematical review than this book,
although Burington’s is not written
from that point of view at all.

The second section of the book on
mathematical applications is some-
what more interesting and better
written than the first part. The
review of calculation of chemical
compositions and the like is quite
well done. The use of forms of
graphs is also quite well done. It is
evident the authors’ personal experi-
ence deals mostly with chemical
matters, and for those who are not
familiar with various calculations
and applications in the field, the
book may serve as worthwhile re-
view. Also, the discussion of appli-
cations of the perfect gas law are
reasonably germane. However, for
many of the applications, unless one
knew the physics or chemistry un-
derlying the calculations, the discus-
sion would not be very informative.
Nevertheless, 1 thought the second
chapter was more useful than the
first.

The section on statistics was also
reasonably informative, and here the
authors did take care to give the
appropriate definitions of statistical
quantities: the mean, variance, stan-
dard deviations, and the like. Nev-
ertheless, there are still some
examples of oversight. For instance,
on p. 192 the authors introduce the
frequency function for random vari-
ables without even defining what it
is. On p. 209 the authors state
¢, ..It is sometimes desired to {it
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a set of experimental data for yasa
function of x with the formula giving
the most accurate representation of
the results.”” The authors do not
explain what type of formulas might
be considered or even mention mea-
sures of error. Indeed, the discus-
sion implies that least squares are
used simply to fit straight lines to
data.

The material in the appendixisa
collection of all sorts of things,
including information from chemis-
try, thermodynamics, tables of sym-
bols, the Greek and Russian alphabets,
conversion factors, and others. The
tables in the appendix that would be
most useful, such as tables of inte-
grals, are very incomplete compared
to other available sources. By and
large, the selection of information for
the appendix seems random, and one
could fill it out with any number of
other tables if one chose.

In summary, my feelings regard-
ing the book are that for the nuclear
industry there would be no reason to
purchase such a handbook. Anyone
practicing in the field would know
more than the book contains and
would find it useless. A technician
or assistant would find the book very
difficult to learn from. If I were
looking for reference material, I
would find better references in the
library than this book. For my per-
sonal library I cannot compare this
book favorably with the Chemical
Rubber Handbook, Burington’s Ta-
bles, or others. Thus, in my opinion,
this is a book that falls in between
the cracks, and it does not fill any
particular need for nuclear engi-
neers.

Kent F. Hansen is a professor of
nuclear engineering at the Massa-
chusetts Instituie of Technology. His
area of specialty is reactor mathe-
matics and computation. His teach-
ing and research activities are
related to methods of reactor core
analysis and design.

JANUARY 1976





