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Grenztragjaehigkeits-Theorie der Flatten. By Antoni Sawczuk and Thomas Jaeger.
Springer-Verlag, Berlin, Gottingen, Heidelberg, 1963. xx + 522 pp. $26.55.

The book constitutes a comprehensive survey of present day methods for the assessment of the
load carrying capacity of plates. One of its unique features is that it encompasses both, the rigorous
limit analysis theory as well as the rather heuristic, but practically important yield line theory, which
is widely used in the design of reinforced concrete plates. The two approaches are presented in two
self-contained parts of about equal size: the first, devoted to limit analysis methods, is authored by Dr.
Sawczuk; the second, which covers the yield line theory, is written mainly by Mr. Jaeger, but contains
also a number of contributions by the first author. In a third and final part, occupying about one fifth
of the whole book, the second author summarizes the results of an extensive series of experiments on
the load carrying capacity of reinforced concrete plates which he conducted during 1960-61 at the
Technical University of Berlin.

Part one consists of five chapters. The first chapter begins with a concise but lucid exposition of
the fundamentals of the three-dimensional theory of plasticity. The notions of generalized stresses and
strains are introduced at an early stage and the principles of limit analysis are then derived in a form
applicable to all structures undergoing small deformations. In the second chapter these principles are
specialized to plates. Both, isotropic and orthotropic plates are considered and three yield criteria are
laid down for the subsequent investigation—namely, those of Tresca and Mises commonly adopted in
theoretical plasticity, and the maximum bending moment criterion, which is used in the design of
reinforced concrete plates. The inclusion of the latter in a rigorous treatise of limit analysis is a welcome
novelty and helps bridge the gap between the two parts of the book; similar is the effect of the elaborate
discussion accorded in this chapter to the question of permissible discontinuities in the stress and strain-
rate fields. The chapter concludes with a statement of the conditions which are necessary and sufficient
to determine the exact solution or to bound it from above or below. Chapters three and four contain a
practically exhaustive list of exact solutions for isotropic and orthotropic plates respectively. Naturally
almost all of these solutions refer to axisymmetric plates since very little has been achieved so far with
other shapes; but adequate information is supplied in this chapter to familiarize the reader with the
state of research in the case of plates of general shape. The fifth chapter is concerned with approximate
solutions, which are treated in rather general terms. In addition, however, it discusses a few items which,
in a sense, transcend the domain covered by the book: large plastic deflections of plates; the effect of
the shear on the carrying capacity of the plates; the problem of a plate embedded in a plastic medium.

The second part of the book extends over the next three chapters. Chapter six serves as an
introduction to the yield line theory; its three fundamental methods (statical, kinematical and limit
equilibrium) are clearly outlined and amply illustrated on specific examples. Some special techniques
useful in practical applications are also described. The presentation, on the whole, is rather expository
than critical; in a theory, however, which lacks a completely rational foundation, the latter approach
would have been very welcome. This applies to the discussion of the yield line configurations and, more
still, of the limit equilibrium method. Despite the fact that its use in the book is greatly restricted, this
method, the oldest and most controversial of all, is still widely employed, and the practicing engineer
would have appreciated its critical assessment. The following two chapters contain an impressive
number of special problems of analysis of reinforced concrete plates by means of the yield line theory.
Chapter seven is concerned with plates loaded by concentrated forces and chapter eight with plates
carrying distributed loads. This classification proves very efficient since the all important yield line
configuration is determined, to a great extent, by the loading. The scope of both chapters is extremely
wide: isotropic and orthotropic plates are studied in great detail; circular, elliptical, triangular,
rectangular and polygonal planforms are examined; total or partial edge support on rigid base or deform-
able beams, and point support are considered; continuous plates and flat plates are also treated; the
corner effect is investigated carefully in all cases. Such practically important subjects as the required
length of reinforcement in the negative zone of continuous plates and economical arrangement of
reinforcement are brought up, the latter, however, a little too casually; a more thorough and systematic
study of this subject would have been very usefid.

(Continued on p. HZ)
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The last part of the book, chapter Dine, brings an experimental verification of the theoretical results
obtained in the previous part. Avoiding duplication with previous work the series of experiments reported
in this chapter was intended to test specifically the reliability of the yield line theory and in addition
to provide information on the significance of the membrane effect, the behavior of continuous plates
and the applicability of the theory to plates with high grade steel reinforcement. The experiments were
carried out on one, two and four-bay reinforced concrete plates and reinforced mortar models. They
are adequately presented and amply illustrated; they are in very good agreement with the theory and
the conclusions to which they lead are succintly summarized in the concluding section of the chapter.

The book is beautifully produced; it contains a great number of diagrams and plates which will
enhance its usefulness in practice and research. An exhaustive bibliography is appended to each
individual chapter. A list of symbols and a detailed table of contents greatly facilitate the independent
study of separate sections of the book. But, in spite of the assertion of the authors, the reviewer fears
that he will not be the only reader that will miss a good subject index at the end of the book. There is
no doubt that this excellent survey will prove most valuable to practicing engineers and research
scientists who are concerned with the carrying capacity of plates.

G. J. Megarefs

Probabilities on algebraic structures. By Ulf Grenander. John Wiley & Sons, Inc., New
York, London, and Almqvist & Wiksell, Stockholm, Goteborg, Uppsala, 1963.
218 pp. $12.00.
Most of the classic limit theorems of probability theory, the central limit theorem, law of large

numbers, etc., can be considered as special forms of more general theorems. Suppose we have a space
on which a binary operation and a probability measure exist (a stochastic semi-group, group, or algebra).
We select at random and independently two elements from the space and multiply them (in the sense
of the binary operation). The probability measure induced on the space of products is called the convolu-
tion. Much of the book is concerned with properties of these convolutions and particularly limit behavior
for multiple convolutions. The classic theorems for sums of independent random variables arise if we
take the real line as the probability space with addition as the binary operation. The book is addressed

primarily to probabilists who are assumed to have a familiarity with measure theory and functional
analysis, yet at this level of sophistication, the style is quite free with strong appeals for meaningful
applications.

G. F. Newell

Shortest paths-variational problems. By L. A. Lyusternik. Translated and adapted from
the Russian by P. Collins and Robert B. Brown. The Macmillan Co., New York,
1964. x + 102 pp. $2.75.

This appealing little book, translated from the Russian, is an introduction to the calculus of varia-
tions intended for an audience with very little mathematical preparation. (Not even a derivative or an
integral sign appears.) Besides some high school mathematics, the reader needs, however, geometric
and physical intuitions good enough to grasp arguments couched in descriptive rather than analytical
terms. Among the topics covered are: shortest paths on cylinders and cones, elementary theory of curves
and surfaces in space, Bernoulli's Theorem on geodesies, Fermat's principle and (as a consequence of it)
the minimal surfaces of revolution.

Besides its usefulness in furnishing an elementary introduction to a difficult but fascinating branch
of mathematics, this book (like others of its kind) may help provide a balance to the "new mathematics"
in the curriculm.

Wendell H. Fleming

(Continued on p. 152)
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Discrete-time systems—an introduction to the theory. By Herbert Freeman. John Wiley &
Sons, Inc., New York, London, Sydney, 1965. xiii + 241 pp. $10.00.

This is an excellent introduction to a number of mathematical theories centering about the digital
computer; difference equations, discrete sampling techniques, interpolation methods, Markov chains,
and dynamic programming. A listing of the chapter headings will give a good idea of the contents of
the book:
1. Basic System Concepts
2. Analysis in Discrete-Time Domain
3. Transformation Calculus
4. Sampling of Continuous-Time Functions
5. Polynomial Interpolation and Extrapolation
6. Continuous-Time Systems with Discrete-Tiine Inputs
7. Sampled-Data Control Systems
8. Discrete Stochastic Processes

The book is strongly recommended for individual reading and for classroom use.

Richard Bellman

Tensor analysis of networks. By Gabriel Kron. MacDonald & Co., Ltd., London, 19G5.
xxix + 635 pp. $9.78.

With the exception of the new introduction, this book on the analysis of electrical systems is an un-
revised re-publication of a book with the same title published by John Wiley and Sons, Inc. in 1939
(which has been out of print for some time). Re-publication at this time is particularly significant since
there is now a revival of interest in the work of Kron as an early and far-sighted pioneer in the areas of
system analysis and the piecewise solution of systems (called "diakoptics" by Kron). Kron was apparently
one of the first to attempt the systematic formulation and solution of large networks and to emphasize
their topological aspects. While the recent attention given his work has resulted in some simplification,
those who want to follow it from its early stages, in all of its generality, will find this present volume
necessary.

W. R. Spillers

Phonons and phonon interactions. Thor A. Bak, Editor. W. A. Benjamin, Inc., New York,
Amsterdam, 1964. xiv + 640 pp. $9.50.

Most of the lectures given at the summer school at Aarhus University in August 1963 are contained
in this book. The topics covered and the authors are: The Free Phonon Field, H. H. Jensen; Some Aspects
of Phonon-Phonon Interaction, W. Ludwig; Phonons and External Radiation, A. Sjolander; Interaction
of X-rays with Phonons, W. Codivan; The Electron-Phonon Interaction, J. J. Quinn; Electron-Phonon
Interaction in Semiconductors Studied by Transport Properties, H. G. Reik; The Mossbauer Effect
and Dynamics of Atomic Motions in Condensed Systems, K. S. Singur; The Interaction of Long-Wave-
length Phonons with Electrons, A. R. Mackintosh; Phonons and Neutron Scattering, B. N. Brockhouse;
Interaction of Phonons with Photons: Infrared Raman, and Brillouin Spectra, E. Burstein; Electron-
Phonon Interaction and Superconductivity, J. R. Schrieffer; Phonons in Liquids, J. de Boer; Phonons
and Lattice Imperfections, A. A. Maradudin; Microwave Ultrasonics, E. II. Jacobsen; Energy and
Charge Transport in Organic Molecular Crystals, R. G. Kepler.

These lectures covered a very large part of the physics of the interaction of phonons with phonons,
photons, neutrons, charge carriers, and lattice imperfections. Classical and quantum mechanical methods
are used; harmonic and anharmonic aspects are consiJered. Altogether this collection of papers is with-
out question an extremely valuable one, and at present it seems to be the most complete collection.

Rohn Truell

(Continued on p. 175)
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Use o/ computers in biology and medicine. By R. S. Ledley. Written with the assistance
of J. B. Wilson. McGraw-Hill Book Co., New York, 1965. xxii + 96") pp. $29.50.
This book owes its existence to the initiative of the Air Research and Development Command,

U. S. Air Force, in seeking the advice of the Division of Medical Sciences, Academy-Research Council,
on ways and means of stimulating a greater use of automatic computers in biological and medical re-
search. It was felt that a treatise on the use of automatic computers as tools in biomedical research was
one of the primary needs in this field.

The presentation is organized in four parts, the first of which contains a non-technical summary
of the material of the other three parts. Part 2 on the use of computers devotes four chapters to digital
computers, and one chapter to analog computers. The longest of these chapters deals with automatic
programming: QUICKTRICK and ALGOL are discussed but not FORTRAN.

Part 3 is the part of greatest potential interest to readers of the Quarterly, because it deals with
applications of computers in biology and medicine. There are chapters on analysis of biomedical systems
and solution of equations, synthesis of biomedical systems and simulation, special biomedical data-
processing methods, special-purpose computers and clinical-data processing, medical diagnosis and
medical record processing.

Part 4 is concerned with the mathematical background for data-processing techniques.
To prepare a comprehensive volume of this nature is obviously a formidable assignment. In this

reviewer's opinion, the author has been singularly successful in achieving the goal outlined in the preface.

W. Prager

Econometrics. By Gerhard Tintner. John Wiley & Sons, Inc., New York, 1965. xiii -f- 370
pp. $2.45.
This well-known textbook by a distinguished econometrician was an immediate success at its first

publication in 1952. It has now been reprinted without change as a paperback. It is concise yet readable
and introduces the reader to the main topics in econometric method including some techniques that are
often excluded from textbooks in either econometrics or statistics, such as principal components, canoni-
cal and weighted regression and, of course, the variate difference method, which owes so much to the
work of Professor Tintner himself. On the other hand, the Cowles Commission approach to identification
and estimation in simultaneous equation models is treated somewhat scantily, while two-stage least
squares are left out entirely.

The main usefulness of this book would, therefore, seem to be as a supplementary text to such
more recent favorites as Johnston or Goldberger. There are numerous references, and the illustrative
material is excellent.

Martin J. Beckmann

Elements of probability theory. By L. Z. Rumshiskii. Translated from the Russian by
D. M. G. Wishart. Pergamon Press, New York, 1965. xi + 160 pp. $5.50.
This is an elementary textbook, used in England in Colleges of Advanced Technology, and addressed

principally to engineers. There are many exercises with answers provided.

An introduction to mathematical statistics. By H. D. Brunk. Second Edition. Blaisdell
Publishing Co., New York, Toronto, London, 1965. xv + 249 pp. $8.50.
This is the second edition of a well-known textbook, first published in 1960. Apart from minor

corrections and additions, an introduction to Bayesian inference has been added to the chapter on
decision theory.
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Plateau's problem: an invitation to varifold geometry. By F. J. Almgren, Jr., W. A.
Benjamin, Inc., New York, Amsterdam, 1966. xii + 74 pp. $7.00.
Plateau's problem is to find a minimal surface in space spanning a given boundary contour. Despite

its long history (over 200 years) this problem has never been completely settled. Recently there has been
considerable work from a measure theoretic veiwpoint on versions of Plateau's problem in which there
is no restriction on the topological type of the comparison surfaces. This monograph gives a rather
nontechnical introduction to geometric measure theory, and to the author's important work on Plateau's
problem in particular. In the author's formulation the role of "surfaces" is taken by objects called
varifolds, which are certain semilinear functionals on a space of differential forms. A central idea to
the global study of minimal varifolds is the rate at which volume is swept out under deformations.
From this idea a notion of boundary, and of the maximum mean curvature of a varifold, are defined.

The chapter headings are as follows: The Phenomena of Least Area Problems, Integration of
Differential Forms over Rectifiable Sets, Varifolds, and Variational Problems Involving Varifolds.
There are many instructive examples, and the illustrations are interesting.

W. H. Fleming

Introduction to general relativity. By Ronald Adler, Maurice Bazin and Menahem Schiffer.
McGraw-Hill Book Co., New York, 1965. xv + 451 pp. $12.50.

This book is an elaboration of lectures given by the senior author and has the merits and demerits
of a lecture course—fullness of exposition easing understanding but tending to obliterate emphasis. It
attempts to bridge the gap between physicists and mathematicians, but the weight is very much on the
mathematical side. As a balance, the three well-known tests of general relativity are discussed in detail,
and also the cosmological red-shift. The book should serve as a very useful introduction to relativity along
conventional lines with added precision in mathematical arguments.

The first four chapters deal with tensors. There follow chapters on the gravitational field equations,
Schwarzschild solution, Cauchy problem, linearized field equations, energy-momentum tensor, equations
of motion, cosmology, and electromagnetism, this last chapter including Weyl's theory and the equations
of Rainich, Misner, and Wheeler.

It is questionable to what extent a reviewer should allow his personal views to enter, but I hate to
see Einstein's beautiful theory still, at the age of fifty, carrying round its placenta; I am enraged when
I see deference paid to the principle of equivalence (a source of confusion, since whatever part of it is
acceptable is absorbed into the theory basically), Mach's principle (I have never discovered what it
means in spite of many sessions in which believers in it struggled to explain the mystery), and the equa-
tions of motion (of which only a faint shadow exists). To my regret, these authors follow the conventional

pattern of acceptance of these myths. This is no place to indulge in controversy, but it does seem to me
that pp. 299-302, devoted to the equations of motion of a globule, are a confusing inflation of the simple
theorem that if T1" — pnuHi", then the curves defined by u'' are geodesies.

J. L. Synge

A brief survey of modern algebra. By G. Birkhoff and S. MacLane. Second Edition. The
Macmillan Co., New York, and Collier-Macmillan Ltd., London, 1965. vii + 279 pp.
$7.00.
This is the second edition of an abbreviated version of the authors' well known Survey of Modern

Algebra, first published twenty-five years ago. The new edition is revised and modernized in many
details and, in particular, contains a new chapter on Boolean algebra and lattices. The work assumes
only high school algebra on the part of the student and is admirably suited for a one-term course in
modern algebra at the under-graduate level.


