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BOOKS AND WORLD RECOVERY
The desperate and continued need for American publications to serve as tools of physical

and intellectual reconstruction abroad has been made vividly apparent by appeals from scholars
in many lands. The American Book Center for War Devastated Libraries has been urged to
continue meeting this need at least through 1947. The Book Center is therefore making a re-
newed appeal for American books and periodicals—for technical and scholarly books and. periodi-
cals in all fields and particularly for publications of the past ten years. Complete or incomplete
files of the Quarterly of Applied Mathematics will be especially welcome.

The generous support which has been given to the Book Center has made it possible to ship
more than 700,000 volumes abroad in the past year. It is hoped to double this amount before the
Book Center closes.

Contributions should be shipped to the American Book Center, c/o The Library of Congress,
Washington 25, D.C., freight prepaid.
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The latest Kohlrausch:

Praktische Physik. By Friedrich Kohlrausch
To be used for teaching, research and engineering. 18th revised edition in two
volumes. Edited by F. Henning and others. 1943. Photoreprint 1947. 542, 584
pages. 298, 328 figures. The set $13.50
Contains data about the use and measurement of any physical quantity and 60 pages of tables
giving the experimental results.

Wahrscheinlichkeitrechnung und ihre Anwendung in der Statistik und theo-
retischen Physik. By Richard von Mises
Only edition 1931. Photo reprint 1945. 574 pages. 90 figures. $7.50
The fundamentals of probability and its applications to statistics and theoretical physics are
carefully explained.
Lehrbuch der Mathematik fur Studierende der Naturwissenschaften und der
Technik. By George Scheffers
8th edition 1940. Photo reprint 1945. 574 pages. 90 figures. $6.50
This book provides an unusually complete course in calculus and contains many applications to
physics and engineering.
Einfiihrung in die Elektronik. By Otto Klemperer
The experimental physics of free electrons in the light of classical theory and
of wave-mechanics.
1933. Photo reprint 1944. 303 pages. 207 figures $6.50
Die Differential-und Integralgleichungen der Mechanik und Physik. By
Philipp Frank and Richard von Mises
Constituting the 8th edition of Rieman-Weber's "Partial Differential Equations
of Mathematical Physics."
2nd (latest) edition. 1930/35. 2 volumes 2020 pages. Photo reprint 1945.

The set $27.50
An outstanding work which is absolutely indispensable for the mathematician, the mathematical
physicist, and the theoretical chemist.

Descriptive leaflets will be sent upon request.

No charge for postage in the U. S. when payment accompanies order.

Mary S. Rosenberg
Publisher, Bookseller and Importer

100 West 72nd Street New York 23, N.Y. Dept. 36
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A definitive and authoritative work on sampling inspection, giving a systematic ac-
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The linearization

(drag, lift, etc.) = Ap + Bq

is proposed for use in the region of attached shock waves.

BOOK REVIEWS
Tables of spherical Bessel functions. Prepared by the Mathematical Tables Project,

National Bureau of Standards. Vol. 1. Columbia University Press, New York,
1947. xxviii + 375 pp. $7.50.
In this volume the functions \/ir/2xjv{x) are tabulated for the half-odd-integer values of v,

—27/2gj>S27/2. For 0 Sx :£ 10.0, the functions are tabulated to eight or more significant figures at in-
tervals of .010. For 10 gxSi25, the tables contain seven significant figures and the argument interval
is .10. A table of the function x~ "+1'\A/2xMx) is also included for argument intervals of .01. The range
of argument is: for v= — J, ±5/2, ±7/2: O^x^l; for v = ±3/2: 0^x^.50; for v— ±9/2, ±11/2, • • • ,
±15/2:0^x^1.5; for v= ±17/2, • • • , 23/2: 0gxg2; and for ».= ±25/2, ±27/2:0^x^2.5.

G. F. Carrier

Introduction to aerodynamics of a compressible fluid. By Hans Wolfgang Liepmann and
Allen E. Puckett. Galcit Aeronautical Series. John Wiley & Sons, Inc., New York,
1947. ix + 262 pp. $4.00.
The better known works on the aerodynamics of compressible fluids are 1) Ackeret's and 2) Buse-

mann's articles in the Handbuch der Physik and the Handbuch der Experimentalphysik; 3) Bateman's
article in the Report of the Committee on Hydrodynamics of the National Research Council; 4) Taylor
and Maccoll's article in Durand's Aerodynamic Theory; 5) papers collected in the Proceedings of the
Fifth Volta Congress and 6) Sauer's rather recent book. The first three, although excellent summaries
of information up to the dates of their publication are now outdated. The fourth is masterly in its choice
of subjects and exposition but may be too difficult for a beginner in the subject due to its briefness. The
fifth contains truly a wealth of good papers covering the whole field, but unfortunately it is out of print.
The sixth and last one is written by a mathematician from the point of view of a mathematician.

Therefore for aeronautical engineers now entering upon a study of aerodynamics of compressible
fluids, there was a great need for an introductory book with a clear exposition of the physical aspects and
the recent advancement of the subject. This need is believed to be admirably satisfied by Liepmann and
Puckett's book. Of course, as the title indicates, the book is not a compendium of all available data on
compressible flows, and for engineers who are desperately looking for design information, this book will
be a disappointment. However, for those who are interested in a clear understanding of the phenomena of
compressible flow, the outstanding feature of this book is the constant emphasis on the interplay between
theory and physical facts. The authors always try to present a description before going into a calculation.
Thus the gist of a problem is not lost in a maze of equations. It also is evident that the authors are always
aware of the limitations imposed by simplifying assumptions which are, of course, necessary in order to
make the problem tractable, and such limitations are always pointed out in due time. The reader is thus
saved from the various pitfalls in applying the results of a theory. The authors' research efforts in com-
pressible flow are also evident in the book because not only are known facts expounded, but difficult
questions in such subjects of current interest as condensation shock, Mach reflection, influence of viscosity
in transonic flows are also discussed.

However there are occasions in the book where the authors leave an inquisitive mind unsatisfied. For
instance, the treatment in Part II on two- and three-dimensional motions is uneven in its pace.—While
great details of ccmputations are given in deriving the basic perturbation equations, no method of solving
these equations or example is given, so that reader could have a more concrete understanding of the prin-
ciples involved. Then for condensation shocks, there is the question of the relative importance of dust
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nucleii and nucleii formed by statistical fluctuations from thermodynamical equilibrium, and the "theo-
retical" possibility of the unobserved condensation shock to subsonic velocities. The authors' discussion
on these questions are vague and indecisive. The form of expanison of potential into a series of thickness
ratio of the body in Chapter 8 is, of course, incorrect for any three-dimensional axially symmetric flow
and for any two-dimensional flow with a stagnation point. However the reviewer does not consider these
statements as criticisms of this excellent book.—If the book were without such defects, then it would be
a book by a master. But such definitive treatise on any one subject can be expected to appear, perhaps,
only once in fifty years.

H. S. Tsien

The theory of mathematical machines. By Francis J. Murray. King's Crown Press,
New York, 1947. vii + 116 pp. $3.00.
This book discusses the operation of many basic units used in mathematical machines. The interest

is in the basic devices themselves rather than in the problems arising when they are interconnected.
The four chapters of the book are entitled Digital Machines, Continuous Operators, The Solution of

Equations, and Mathematical Instruments. Each of these is a series of discussions of various devices.
A typical discussion contains a description of the physical appearance together with a brief analysis of the
operation. Both mechanical and electrical schemes are discussed under the assumption that the reader has
a reasonable acquaintance with the operation of simple machine components and with elementary electri-
cal, and particularly electronic, principles.

The subject matter is a collection of material which for the most part is widely scattered in the litera-
ture of various fields. For this reason, the book would be extremely interesting to anyone wishing to ob-
tain an acquaintance with the subject. The treatment of analogue devices using electrical networks and
mechanical devices is fairly complete and quite interesting—particularly that part dealing with the au-
ihor's own work. On the other hand, more space might have been devoted to digital techniques and less
to the discussion of engineering design features which are occasionally discussed at some considerable
length.

The book is issued by the King's Crown Press in loose leaf form "—as submitted by the author, with-
out the usual editorial attention of the Columbia University Press," in an effort to minimize the cost to
the buyer. It is this reviewer's opinion that further editorial work would have been well warranted since
there are many minor errors and vague statements, and the lack of numbered references to diagrams
makes it difficult at times to follow the technical arguments.

J. A. Krumhansl

Methods of mathematical physics. By Harold Jeffries and Bertha S. Jeffries. Cam-
bridge: At the University Press, 1946. vii + 679 pp. $15.00.
"Methods of Mathematical Physics" is a very comprehensive work dealing with the mathematical

techniques of classical and modern physics. Despite the fact that the book is primarily intended for those
who apply mathematics, the presentation is sufficiently careful to satisfy reasonable requirements as to
rigor.

The introductory chapter provides a brief but satisfactory background in the theory of functions of a
real variable and the book continues through a detailed discussion of such topics as matrices, tensors,
function theory and related subjects, asymptotic expansions, the classical equations (equations of heat
conduction, wave equation, Laplace equation, etc.), and special functions.

As in any book of this sccpe, there are a few notable omissions. The Fourier analysis might have been
presented in more general form; the isoperimetric problems and direct methods of the variational calculus
are absent, and, in the chapter on numerical methods, a wealth of detail on interpolation formuli leaves
no room for many valuable topics, e.g. the Rayleigh-Ritz procedure and the techniques for finding eigen-
values of matrices. It also seems to the reviewer that a more fortunate presentation of the Laplace Trans-
form techniques might have been used. However, these latter remarks are greatly outweighed by the
over-all value of the book which should find a place as an excellent reference for the mathematical physi-
cist.

G. F. Carrier
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Matrix and tensor calculus, with applications to mechanics, elasticity and, aeronautics.
By Aristotle D. Michal. Galcit Aeronautical Series. John Wiley & Sons, Inc.
New York, 1947. xiii+132 pp. $3.00.
The purpose of this book is to furnish engineering students (especially professional engineers) with

an introduction to the theory and applications of the matrix and tensor analysis. In view of this purpose
and the vast literature in each of these subjects, the author develops only: (1) those aspects of the theory
of matrices which are of immediate application to the problems of vibration theory; (2) those elements
of tensor analysis which suffice for a tensor formulation of the Lagrange, elasticity and hydrodynamical
equations. The mathematical theory is presented in concise form and some applications of the theory
to practice are clearly indicated. The problems supplement the material of the text and, though few in
number, should provide the engineer with some of the necessary practice in mastering the new tools.

Some indication of the material contained in the book may be obtained by a brief summary of the
topics covered. Part I deals with such topics as addition, multiplication, differentiation and integration
of matrices, the Cayley-Hamilton theorem as applied to the calculation of the inverse of a given matrix,
systems of matrix differential equations and the solution of oscillation problems for characteristic fre-
quencies and amplitudes. The problems contain some applications to flutter theory. Most of Part II is
concerned with tensor analysis in Euclidean three space. Scalers, vectors, tensors (contravariant and co-
variant) are defined. As examples of tensors, the author studies the metric and strain tensors. The La-
place, Poisson, and wave equations are derived in general curvilinear coordinates. The related problem
of the connection between the modern and classical theories of tensors in orthogonal curvilinear co-
ordinates (see L. Brillouin, Les Tenseurs, Dover, New York, 1946, p. 114) is not discussed in the text.
However, the author furnishes a detailed and interesting tensor treatment of elasticity theory. The
last two chapters of the book deal with the tensor analysis of ^-dimensional Riemann space. Geodesies
and the Lagrange equations of motion are discussed. Finally, the Navier-Stokes equations for viscous
fluids are formulated in tensor form and a treatment of the boundary layer problem by a perturbation
method is indicated (the author gives credit to Dr. C. C. Lin for this latter work).

In view of the many uses of matrix theory and the value of tensor analysis in gaining an insight
into the geometric structure of partial differential equations, it has become essential that the engineer
obtain some grasp of these subjects. This text should furnish the engineer with a good introduction to these
fields.

N. Coburn

Introduction to the theory of equations. Second edition. By Lois W. Griffiths, John
Wiley and Sons, Inc., New York; Chapman and Hall, Ltd., London, 1947. 278
pp. $3.50
The usual topics are treated here with unusual attention to detail. Each general theorem is pre-

ceded by illustrative special cases, and numerous problems are included. Proofs of the main theorems
are accomplished by gradually building up the desired statements out of simpler ones. The author is as
fully concerned with teaching the student how to prove these theorems as with the theorems themselves.
The result is a somewhat long but very precise text which might best serve the student who intends to
continue in mathematics.

H. J. Greenberg

Statistical analysis in biology. Second Edition. By K. Mather. Interscience Publishers,
Inc., New York, 1947. 267 pp. $5.00.
This book is written for biologists with a rather weak background in mathematics. This aim has been

so well carried out that many mathematicians will find the lack of analytical short-cuts annoying. They
have no ground for complaint. The book can be recommended to biologists as one of a small number
with modern techniques and relatively little mathematics. It can be recommended to mathematicians
interested in how statistics is actually used—in biology at large, and more especially, in the author's
field of genetics.

The second edition differs from the first by the correction of some errors and the addition of a thir-
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teenth chapter on the angular and probit transformations. The book's special features include (i) the only
available careful, elementary account of single degrees of freedom and (ii) the use of small sample tests
before their large sample brethren. The book seems remarkably free of typographical errors, the re-
viewer noting only "ten" for "nine" near the top of pages 228 and 231.

Although it is a revised edition, there are ten or a dozen points with which the reviewer differs. Some
are errors of fact, others are differences in philosophy. Some of the most important seem to have arisen
by incautious reading of R. A. Fisher—paying heed to what Fisher's words seem to mean rather than to
what Fisher was very careful to say.

The "rigour" of statistical inferences is emphasized at page 11, without any warning that the exact-
ness of these Fisherian procedures (which the reviewer uses himself) depends on the exact normality of
the distributions found in practice—something difficult if not impossible to verify by experiment.

A minor point on page 35 concerns kurtosis. Here overprevalence in the center is given equal
weight with overprevalence in the tails as a cause of kurtosis. This is only half the classical error, which
emphasized the center even more.

The reader is advised on page 45 to put the larger mean square in the denominator of F. This is not
consistent with the modern attitude toward the analysis of variance (e.g. Eisenhart, Biometrics 3 (1947),
pp. 1-21). _

On page 58 the reader has completed the first analysis of the tomato data. He has found that A
"must be supposed to . . . (be) greater than 1," that B "does not . . . differ significantly from 1," and
"that there is no reason to suppose that a real difference . . . exists (between A and B)." (Parenthetic
words ours.) The reviewer feels that the reader deserves to have the situation clarified.

The reader who reads on page 76 "is . . . appropriate ... in this case, it being usual to take the
highest order interaction for this purpose, unless ..." will be surprised to learn nine pages later, on page
85, that he should use a different error term.

The reviewer cannot combine the comments on pages 78 and 131 on pooling estimates of error into
a coherent philosophy. His own philosophy is not coherent either, but he would do the opposite in both
cases. Perhaps Mather's third edition will clarify this problem for all of us.

The trout fly example on page 123 seems somewhat incautiously chosen—the distributions seem
so far from normality as to make the author's concern about differences between significance at the
4%, 2% or 1% level somewhat exaggerated. The data thus do not make an important point with the
definiteness the point deserves.

A major error of fact occurs on page 205, and again on page 212, where Mather states that maximum
likelihood estimates have variances equal to l/ni in samples of n. The example of the Cauchy distribution
for n = 1 or n = 2 shows the falsity of this statement—here i is finite but the variance is infinite. It is known
that as n—the variance is asymptotically l/ni, but this is all.

On page 213 we are told that "It will be readily appreciated that inconsistent statistics are utterly
misleading and should not be used under any circumstances." This seems exaggerated, in view of such
inconsistent statistics for the mean of a normal distribution as the following: "Take the mean of the
sample, or, if there are more observations than electrons in the metagalaxy, take twice the mean." (This
is essentially due to Mosteller.)

On page 222 we find n turned into n — 1 in a most ad hoc way. It is regrettably true that the maximum
likelihood estimate of the variance of a normal population involves division by n, and not n — 1. Regret-
table, since this encourages ^-dividers in their recreant ways. But since it is so, it should be admitted.

On page 239 we are told that the variance of S1'2, x Poisson, is exactly independent of the mean.
Asymptotic and exact statements are confounded here, as are the means of the population and sample.

John W. Tukey


