
QUARTERLY
OF

APPLIED MATHEMATICS

EDITED BY

H. W. BODE G. F. CARRIER P. J. DAVIS
D. C. DRUCKER U. GRENANDER E. T. ONAT
I. S. SOKOLNIKOFF P. S. SYMONDS J. L. SYNGE

W. F. FREIBERGER, Managing Editor

WITH TEE COLLABORATION OF

M. A. BIOT L. N. BRILLOUIN J. M. BURGERS
J. P. DEN HARTOG H. W. EMMONS W. FELLER
C. FERRARI P. GERMAIN J. A. GOFF
J. N. GOODIER G. E. HAY P. LE CORBEILLER
F. D. MURNAGHAN E. REISSNER S. A. SCHELKUNOFF
W. R. SEARS SIR RICHARD SOUTHWELL J. J. STOKER
SIR GEOFFREY TAYLOR S. P. TIMOSHENKO

FOUNDER, AND
MANAGING EDITOR 1943-1965

W. PRAGER

Volume XXIX 1972



CONTENTS

John C. Amazigo: Buckling of stochastically imperfect columns on nonlinear

elastic foundations  403
Brian D. O. Anderson: On the computation of the Cauchy index   577

S. T. Ariaratham (see S. Y. Cheng)

Howard R. Baum: On the weakly damped harmonic oscillator  573

Umberto Bertele and Francesco Brioschi: A note on a paper by Spillers and

Hickerson  311
Ray M. Bowen and C.-C. Wang: On displacement derivatives  29

H. J. Brauchli and J. T. Oden: Conjugate approximation functions in finite-

element analysis  65

R. K. Brayton: Necessary and sufficient conditions for bounded global stability of

certain nonlinear systems  237

Francesco Brioschi (see Umberto Bertele)

Dan Censor: A note on angular representations for scattered waves  319

C. Y. Chan: A nonlinear second initial boundary value problem for the heat equa-

tion   261

Y. M. Chen: Interaction of longitudinal waves with transverse waves in disper-

sive nonlinear elastic media, I  125

S. Y. Cheng, S. T. Ariaratnam and R. N. Dubey: Axisymmetric bifurcation in an

elastic-plastic cylinder under axial load and lateral hydrostatic pressure 411

H. H. Chiu: Unsteady vaporization of liquid droplet  421

D. L. Clements: A crack between isotropic and anisotropic media  303

Leonard Y. Cooper: Further observations on a problem of constant surface heat-

ing of a variable-conductivity halfspace  375

R. N. Dubey (see S. Y. Cheng)

F. Erdogan and G. D. Gupta: On the numerical solution of singular integral

equations  525

Jay W. Feldmann: Numerical determination of displacement fields in elastic disks

with stress boundary conditions  205

H. E. Gollwitzer: Convergent integrals of solutions to a linear differential system 567

Bruce E. Goodwin (see Louise H. Jones)
Bernard Grossman (see Stanley G. Rubin)

G. D. Gupta (see F. Erdogan)

Seymour Haber: The error in numerical integration of analytic functions . . 411

H. Hilmi Hacisalihoglu: On closed spherical motions  269

Lome Halabisky and Lawrence Sirovich: On the structure of dissipative waves in

two and three dimensions  135

Nisiki Hayasi: Higher approximations for transonic flows  291

R. R. Huilgol: A class of motions with constant stretch history   1

R. F. Jeffers and J. K. Knowles: A potential representation for two-dimensional

waves in elastic materials of harmonic type  449

Louise H. Jones and Bruce E. Goodwin: The transverse vibrations of a pipe

containing flowing fluid: methods of integral equations  363



Joseph B. Keller and W. E. Olmstead: Temperature of a nonlinearly radiating

semi-infinite solid   559

J. K. Knowles (see R. F. Jeffers)
N. Konopliv and E. M. Sparrow: Temperature and heat transfer history of a solid

body in a forced convection flow  225

R. E. Kronauer (see R. Subramanian)

Robert Lugannani and John B. Thomas: On some characterization problems con-

nected with stochastic integrals  53

M. Maiti and G. R. Makan: On an integral equation approach to displacement

problems of classical elasticity  557

G. R. Makan (see M. Maiti)

Bernard J. Matkowsky (see Edward L. Reiss)

John W. Miles: Potential and Rayleigh-scattering theory for a spherical cap 109

R. P. Nordgren: A bound on the error in Reissner's theory of plates  551

Jace W. Nunziato: On heat conduction in materials with memory  187

M. J. O'Carroll: Computation of rotational flows  547

J. T. Oden (see H. J. Brauchli)

W. E. Olmstead (see Joseph B. Keller)

Alexander Pal and Stanley G. Rubin: Asymptotic features of viscous flow along

a corner  91

A. C. Pipkin and T. G. Rogers: A mixed boundary-value problem for fiber-rein-

forced materials  151

R. H. Plaut: Asymptotic stability and instability criteria for some elastic systems

by Liapunov's direct method   535

R. H. Plaut: Optimal structural design for given deflection under periodic loading 315

B. Raniecki: The influence of dynamical thermal expansion on the propagation

of plane elastic-plastic stress waves  277

Edward L. Reiss and Bernard J. Matkowsky: Nonlinear dynamic buckling of a

compressed elastic column   245

A. M. Roberts: Further two-dimensional effects of cylinders rolling on an elastic

half-space  17

T. G. Rogers (see A. C. Pipkin)

Stanley G. Rubin (see Alexander Pal)

Stanley G. Rubin and Bernard Grossman: Viscous flow along a corner: numerical

solution of the corner layer equations  169

James G. Simmonds: An improved estimate for the error in the classical, linear

theory of plate bending  439

Lawrence Sirovich (see Lome Halabisky)

Ronald A. Skoog and Jan C. Willems: Orthogonality, positive operators and the

frequency-power formulas  341

E. M. Sparrow (see N. Konopliv)

Lester Q. Spielvogel: Finite three-dimensional surface waves in circular channels 493

W. R. Spillers: A note on the decomposition of an absolute-value linear pro-

gramming problem  541

C. R. Steele: An asymptotic fundamental solution of the reduced wave equation

on a surface  509

R. Subramanian and R. E. Kronauer: 
"Escape" 

from a potential well (Part I) 459



John B. Thomas (see Robert Lugananni)

C. S. Ventres: Plate and shell indicial aerodynamics  545

C.-C. Wang (see Ray M. Bowen)

R. Wilhelmsen: Uniform boundedness theorem for a nonlinear Mathieu equation 453

Jan C. Willems (see Ronald A. Skoog)



BOOK REVIEWS

Volume XXIX 1971

M. A. Arbib: Theory of automata, by Arto Salomaa 456
Karl J. Astrom: System theory, by L. A. Zadeh and E. Polak 158

M. J. Beckmann: Production theory and indivisible commodities, by Charles R.

Frank, Jr 157

M. J. Beckmann: Stochastically dependent equations: an introductory text for econo-

metricians, by P. R. Fisk 157

V. E. Benes: Probability: a survey of the mathematical theory, by John Lamperti . . 337

S. Bergman: Elasticity lineare, by L. Solomon 159

B. A. Boley: Thermoelasticity: basic theory and applications, by A. D. Kovalenko . . 161

Richard S. Bucy: Introduction to stochastic control, by Harold Kushner 583

Nathaniel Chafee: Linear mathematics: an introduction to linear algebra and linear

differential equations, by Fred Brauer, John A. Nohel and Hans Schneider. . . 164

P. J. Davis: Carl Friedrich Gauss: a biography, by Tord Hall 161

C. A. DeSoer: Tellegen's theorem and electrical networks, by Paul Penfield, Jr.,

Robert Spence and Simon Duinker 584

J. Dieudonne: Geometric invariant theory, by David Mumford 332

J. L. Doob: Lectures on boundary theory for Markov chains, by Kai Lai Chung . . 163

Peter Dorato: Sensitivity methods in control theory, edited by L. Radanovic . . . 329

R. W. Easton: Celestical mechanics, by Yusuke Hagihara 456

R. W. Easton: Topics in dynamics, I: flows, by Edward Nelson 157

A. Erdelyi: Praktische Funktionenlehre, by Friedrich Tolke 455

I. Fltigge-Lotz: Mathematische Hilfsmittel des Ingenieurs, Vol. II, edited by
R. Sauer and I. Szab6  160

S. H. Gould: Russian-English dictionary and reader in the cybernetical sciences, by

Samuel Kotz 330
Frank A. Haight: Classical and contagious discrete distributions, edited by Ganapati

P. Patil 329
Frank A. Haight: Continuous univariate distributions, by Norman L. Johnson and

Samuel Kotz 457

Jack K. Hale: Theory of oscillators, by A. A. Andronov, A. A. Vitt and S. E. Khaikin 330
P. C. Hammer: Numerical integration, by Philip J. Davis and Philip Rabinowitz . . 336

Harish-Chandra: Seminaire Bourbaki 331

Louis Homer: Statistics in endocrinology, edited by Jane W. McArthur and Theo-

dore Colton  160
Kyungsik Kang: Elementary particle theory, by A. D. Martin and T. D. Spearman . 165

Joseph Keston: Kontinuumstheorie strdmender Medien, by Heinz Schade 162

J. P. LaSalle: Mathematics applied to physics, edited by E. Roubine 163
B. F. Logan: Fourier transforms and the theory of distributions, by J. Arsac 337

David Lurie: Variational principles, by B. L. Moiseiwitsch 337

Henry McKean: Stationary stochastic processes, by T. Hida 162

K. R. Meyer: Differential equations: stability, oscillations, time lags, by A. Halanay . 334

Paul S. Mostert: Sheaf theory, by Glen E. Bredon 333



P. M. Neumann: Combinatorial group theory, by WilhelmMagnus, AbrahamKarass

and Donald Solitar 331
F. W. J. Olver: Formulas and theorems for the special functions of mathematical

physics, by Wilhelm Magnus, Fritz Oberhettinger and Raj Pal Soni 335
A. E. Pearson: Nonlinear system theory, by J. M. Holtzman 455

W. Prager: Plastomechanik der Umformung metallischer Werkstoffe, by H. Lippmann

and 0. Mahrenholtz 339
David Sayre: Principles of crystals structure determination, by Gene B. Carpenter. . 165

Mark B. Schupack: Statistical methods in economics, by Harold W. Guthrie .... 338

A. J. M. Spencer: Theory of viscoelasticity: an introduction, by R. M. Christensen . . 583

J. L. Synge: Einstein spaces, by A. Z. Petrov 159
L. Takacs: Handbook of the Poisson distribution, by Frank A. Haight 584
E. J. Woods: Perturbation theory for linear operators, by Tosio Kato 339



SUGGESTIONS CONCERNING THE PREPARATION OF MANUSCRIPTS FOR THE

QUARTERLY OF APPLIED MATHEMATICS

The editors will appreciate the authors' cooperation in taking note of the following directions for the preparation of

manuscripts. These directions have been drawn up with a view toward eliminating unnecessary correspondence, avoiding

the return of papers for changes, and reducing the charges made for "author's corrections."

Manuscripts: Manuscripts should be typewritten double-spaced on one side only. Margined instructions to the type-

setter should be written in pencil to distinguish them clearly from the body of the text. The author should keep a

complete copy.

The papers should be submitted in final form. Only typographical errors should be corrected in proof; composition

charges for any major deviations from the manuscript will be passed on to the author.

Titles: The title should be brief but express adequately the subject of the paper. The name and initials of the author

should be written as he/she prefers; all titles and degrees or honors will be omitted. The name of the organization with

which the author is associated should be given in a separate line following his/her name.

Mathematical Work: As far as possible, formulas should be typewritten; Greek letters and other symbols not available

on the average typewriter should be inserted using either instant lettering or by careful insertion in ink. Manuscripts

containing pencilled material other than marginal instructions to the typesetter will not be accepted.

The difference between capital and lower-case letters should be clearly shown; care should be taken to avoid confusion

between zero (0) and the letter O. between the numeral one (1), the letter I and the prime ('), between alpha and a,

kappa and k, rau and u. nu and r, eta and n.

The level of subscripts, exponents, subscripts to subscripts, and exponents to exponents should be clearly indicated.

Single embellishments over individual letters are allowed; the only embellishment allowed above groups of letters is

the overbar

Double embellishments are not allowed. These may be replaced by superscripts following the symbols.

Complicated exponents and subscripts should be avoided. Any complicated expression that recurs frequently should

be represented by a special symbol.

For exponentials with lengthy or complicated exponents the symbol exp should be used, particularly if such exponen-

tials appear in the body of the text. Thus,

exp({a2 -(- !>2)1/j] is preferable to eic'+b''"'.

fractions in the body of the text and fractions occurring in the numerators or denominators of fractions should be

written with the solidus. Thus,
cosO/2M . . , , cos fr , is preferable to  .
cos(a/2f>) cos

In many instances the use of negative exponents permits saving of space. Thus,

J 
u 

~1 
sin u du is preferable to 

j 
du

Whereas the intended grouping of symbols in handwritten formulas can be made clear by slight variations in spacing,

this procedure is not acceptable in typeset formulas. To avoid misunderstanding, the order of symbols should therefore

be carefully considered. Thus,

(a + bx) cos t is preferable to cos t(a + bx).

Figures: Figures should be drawn in black ink with clean, unbroken lines; do not use ball point pen. The paper should

be of a nonabsorbant quality so that the ink does not spread and produce fuzzy lines. If the figures are intended for

reduction, they should be drawn with heavy enough lines so that they do not become flimsy at the desired reduction.

The notation should be of professional quality and in proportion for the expected reduction size. Figures which are

unsuitable for reproduction will be returned to the author for redrawing. Legends accompanying figures should be

written on a separate sheet.

Bibliography: References should be grouped together in a Bibliography at the end of the manuscript. References in

text to the Bibliography should be made by numerals between square brackets.

The following examples show the desired arrangements: (for books—S. Timoshenko, Strength of materials, vol. 2,

Macmillan and Co., London, 1931, p. 237: for periodicals—Lord Rayleigh, On the flow of viscous liquids, especially m

three dimensions, Phil. Mag. (5) 36, 354-372 (1893)). Note that the number of the series is not separated by commas

from the name of the periodical or the number of the volume.

Authors' initials should precede their names rather than follow them.

In quoted titles of books or papers, capital letters should be used only where the language requires this. Thus, On the

flow o] viscous fluids is preferable to On the Flow of Viscous Fluids, but the corresponding German title would have to

be rendered as Uber die Stromung zaher Flussigkeitcn.

Titles of books or papers should be quoted in the original language (with an English translation added in parentheses,
if this seems desirable), but only English abbreviations should be used for bibliographical details such as ed., vol., no.,

chap., p.

Footnotes: As far as possible, footnotes should be avoided. Footnotes containing mathematical formulas are not

acceptable.

Abbreviations: Much space can be saved by the use of standard abbreviations such as Eq., Eqs., Fig., Sec., Art., etc.

These should be used, however, only if they are followed by a reference number. Thus, "Eq. 
(25)" is acceptable but not

"the 
preceding Eq." Moreover, if any one of these terms occurs as the first word of a sentence, it should be spelled out.

Special abbreviations should be avoided. Thus "boundary 
conditions" should always be spelled out and not be

abbreviated as "b.c." even if this special abbreviation is defined somewhere in the text.



(Continued from back cover)

It. Subramanian and R. E. Kronauer: "Escape" from a potential well

(part I) 459

Lester Q. Spielvogel: Finite three-dimensional surface waves in circular

channels 493

C. R. Steele: An asymptotic fundamental solution of the reduced wave

equation on a surface 509

F. Erdogan and G. D. Gupta: On the numerical solution of singular

integral equations 525

notes:

R. H. Plaut: Asymptotic stability and instability criteria for some

elastic systems by Liapunov's direct method 535

W. R. Spillers: A note on the decomposition of an absolute-value

linear programming problem 541

C. S. Ventres: Plate and shell indicial aerodynamics 545

M. J. O'Carroll: Computation of rotational flows 547

R. P. Nordgren : A bound on the error in Reissner's theory of plates . 551

M. Maiti and G. R. Makan: On an integral equation approach to

displacement problems of classical elasticity 557

Joseph B. Keller and W. E. Olmstead: Temperature of a non-

linearly radiating sem-infinite solid 559

H. E. Gollwitzer: Convergent integrals of solutions to a linear

differential system 567

Howard R. Baum : On the weakly damped harmonic oscillator. . . 573

Brian D. O. Anderson : On the computation of the Cauchy index . . 577

BOOK REVIEW SECTION:

R. M. Christensen : Theory oj viscoelasticity: an introduction ....

A. J. M. Spencer 583

Harold Kushner: Introduction to stochastic control. Richard S. Bucy 583

Paul Penfield, Jr., Robert Spence and Simon Duinker: Tellegen's

theorem and electrical networks C. A. Desoer 584

Frank A. Haight: Handbook oj the Poisson distribution. L. TakAcs 584



CONTENTS

Volume XXIX Numbers 3-4

Ronald A. Skoog and Jan C. Willems: Orthogonality, positive opera-

tors and the frequency-power formulas 341

Louise H. Jones and Bruce E. Goodwin: The transverse vibrations of a

pipe containing flowing fluid: methods of integral equations. . . . 363

Leonard Y. Cooper: Further observations on a problem of constant sur-

face heating of a variable-conductivity halfspace 375

Stanley B. Eliason: Comparison theorems for second-order nonlinear

differential equations 391

John C. Amazigo: Buckling of stochastically imperfect columns on non-

linear elastic foundations 403

Seymour Haber: The error in numerical integration of analytic functions 411

H. H. Cmu: Unsteady vaporization of liquid droplet 421

James G. Simmonds: An improved estimate for the error in the classical,

linear theory of plate bending  439

notes:

R. F. Jeffers and J. K. Knowles: A potential representation for two-
dimensional waves in elastic materials of harmonic type 449

R. Wilhelmsen: Uniform boundedness theorem for a nonlinear

Mathieu equation 453

book review section :

J. M. Holtzman: Nonlinear system theory A. E. Pearson 455

Friedrich Tolke : Praktische Funktionenlehre .... A. Erd£lyi 455

Yusuke Hagihara: Celestial mechanics R. W. Easton 456

Arto Salomaa: Theory of automata M. A. Arbib 456

Norman L. Johnson and Samuel Kotz: Continuous univariate dis-
tributions  Frank A. Haight 457

(Continued on inside back cover)



QUARTERLY OF APPLIED MATHEMATICS 583

JANUARY.. 1972

-BOOK REVIEW SECTION-

Theory of viscoelasticity: an introduction. By R. M. Christensen. Academic Press, Inc.,

New York, 1971. xi + 245 pp. $13.50.

The theory of linear viscoelasticity seems to be an unusually difficult subject on which to write a

textbook. Although several attempts have been made to meet a need which certainly exists for a text

at the introductory level, none of these appears to have found general acceptance. The book under

review is intended primarily as a text for graduate-level instruction. Its plan is attractive, and can best

be outlined by listing the chapter headings, as follows: I. Viscoelastic stress-strain constitutive relations;

II. Isothermal boundary-value problems; III. Thermoviscoelasticity; IV. Wave propagation; V. General

theorems and formulations; VI. Nonlinear viscoelasticity; VII. Determination of mechanical properties.
This selection of topics seems admirable for a book of this type. The author's approach to the subject

is in the modern spirit through the use of creep and relaxation functions rather than of mechanical models

or differential operators, although the relation between these approaches is discussed. A sensible com-

promise is maintained between a rigorous mathematical treatment of the subject and the discussion of

its practical aspects as a theory which attempts to describe the behavior of real materials. The illustrative

examples are for the most part well chosen, although they are sometimes described in excessive detail.

The book cannot, however, be commended for style and clarity. It abounds with distracting and

confusing errors of grammar and spelling. This is unfortunate, because more care in this respect on the

part of the author and publisher would have resulted in a much clearer and more readable book, and one

which could more readily be recommended to students. As it is, although the book has virtues and fills

some gaps in the textbook literature, this reviewer feels that there is still no text on the theory of visco-

elasticity which could be recommended, without reservations, for a course.

A. J. M. Spencer (Providence)

Introduction to stochastic control. By Harold Kushner. Holt, Rinehart and Winston, Inc.,

New York, 1971. xvii + 390 pp. $14.95.

The book gives what, to my mind, is a very successful introduction to stochastic control, as well as

to the areas of filtering and stochastic systems. I especially like the emphasis on discrete-time systems

and explanation of the continuous-time analogues in terms of the discrete results. The choice of topics

is quite good and the student learning from this book will certainly have a good introduction to a large

number of important problems and questions in the area of applied stochastics, especially so if he does

some of the problems. The references are complete enough to lead the reader to a good many of the

advanced results.

On the debit side, I thought the first two chapters would be somewhat hard to digest in terms of

notation and emphasis for the student. In particular, if the reader did not avail himself of a careful

reading of some of the books referred to, he might not grasp the meaning or setting of some of the results.

Also, I personally would have liked to see more emphasis on random times as a central theme, both in

these chapters and later.

In summing up, the book is the best I have seen as an introduction to stochastic control. The author

is to be congratulated on writing an introductory book that lifts the reader to "where the action is"

instead of writing a book describing where the action was ten to twenty years ago.

Richard S. Bucy (Los Angeles)
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Tellegen's theorem and electrical networks. By Paul Penfield, Jr., Robert Spence and

Simon Duinker. MIT Press, Cambridge, 1970. xv + 143 pp. $7.50.

This short monograph belongs to the shelf of every professional circuit theorist and every graduate
student who studies circuits. It should be read by anyone interested in circuits and by anyone who works

in a field where circuit models are useful.

This reviewer read this monograph with great enthusiasm and curiosity. This monograph is remark-

able because (1) it uses a single tool: a recently discovered sophisticated version of Tellegen's theorem

due to the authors; (2) it derives a very large number of results using techniques understandable to

seniors; (3) it covers a very wide variety of applications: arbitrary networks, linear networks, nonlinear

networks, variable networks (i.e. with switches or adjustable elements), sensitivity results, network

optimization; (4) it ends by sketching the application of Tellegen's theorem to other lumped and con-

tinuous systems. A consequence of the unusual international troika of authors is a very long list of refer-

ences from the U. S., British, Dutch, German, Italian, etc. literature. Unfortunately, the seminal paper
by F. H. Branin, Jr. in the 1966 Symposium on Generalized Networks, Brooklyn Polytechnic Institute

is not mentioned.

The enthusiasm of the authors for a sophisticated understanding of Tellegen's theorem is well

justified. To give just one example, Prigogine's Evolution Principle has recently been derived from

Tellegen's theorem! (see G. F. Oster and C. A. Desoer, Tellegen's theorem and thermodynamic inequalities,

Jour. Theor. Biology, in press).
The author should be congratulated for their contribution to circuit theory-

C. A. Desoer (Berkeley)

Handbook o/ the Poisson distribution. By Frank A. Haight. John Wiley & Sons, Inc.,

New York, 1967. $10.00.

The definition of the Poisson distribution is very simple. We say that a random variable X has a

Poisson distribution with parameter a where a is a positive number if

P{x = k] = e~°at/k

for k = 0, 1, 2, - ■ The Poisson distribution appears frequently in the theory of probability either as

an approximating distribution or as an exact distribution.

In 1837 Poisson showed that if we consider n Bernoulli trials with probability p for success and sup-

pose that n —> and p —* 0 in such a way that np —► a where a is a positive number, then the limiting

distribution of the number of successes is a Poisson distribution with parameter a. The Poisson distribu-

tion appears as an approximating distribution in the problems of matching, occupancy, sampling and

several others. It arises also as a limiting distribution of sums of random variables and of Markov chains.

Perhaps the most important appearance of the Poisson distribution is in the theory of stochastic

processes. If random events occur singly and the number of events occurring in disjoint intervals are

independent random variables, then the number of events occurring in any interval has a Poisson distri-

bution. Such phenomena are the radioactive disintegration, telephone traffic, electron emission, accidents

and many others.

In this book the author surveys a large number of mathematical results related to the Poisson

distribution. His work is based on the substance of more than 700 papers. In the book only final results

are stated and proofs are entirely omitted. A brief description of the contents follows.

Chapter I deals with some elementary properties, the moments and the generating function of the

Poisson distribution. Chapter 2 discusses various problems leading to the Poisson distribution. Chapter 3

deals with some generalizations of the Poisson distribution such as the Erlang distribution, the P61ya-

Eggenberger distribution, the compound Poisson distribution, and the multivariate Poisson distribution.

Chapter 4 covers some special theorems, e.g., Raikov's theorem. Chapters 5 and 6 deal with statistical

problems, namely estimating parameters and testing hypotheses. Chapter 7 covers various applications

in industry, agriculture, ecology, biology, medicine, telephone traffic, accidents, commerce, queuing
theory, sociology, demography, traffic flow theory, military, particle counting and others. Chapter 8
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contains information about available tables and computer programs. Chapter 9 contains a brief account

on the works of Simeon Denis Poisson (1781-1840), Ladislaus von Bortkiewicz (1868-1931) and other

pioneer researchers.

Probabilists and statisticians will find the book a very useful reference work.

The author made thorough research in collecting the material of the book; however, on several

occasions he used second-hand references and failed to trace back to the original works. Here are a few

such examples. On pp. 4-5 and on p. 77 he failed to refer to Jordan [5, 6, 7] concenring the properties
of the G-polynomials and the Jordan expansion. The problem of matching is discussed on pp. 19 and

on 22: however, it should be added that already in 1713 Bernoulli and Montmort (see [8]) found that

o M = A V ^ki ) 
kl § jl

is the probability that exactly k matches occur if we draw all the n cards from a box which contains n

cards numbered 1, 2, • • -, n. Furthermore, both Euler [3] and DeMoivre [2] observed that the sum in

the expression of Pt'n) tends to 1/e if n —» «. It is interesting to point out that preceding Poisson by

nearly a century, Euler and DeMoivre discovered, in essence, an instance of the Poisson distribution.

On pp. 52-55 the author discusses the compound Poisson distribution without mentioning that the com-

pound Poisson process was already discovered in 1921 by Fujiwara [4], On p. 74 the author gives the

distribution of X — Y where X and Y are independent random variables having Poisson distributions.

He fails to notice that this distribution was already found in 1911 by Bateman [1], On p. 72 "Cramer's

theorem" is mistakenly attributed to Cramer and in any case the theorem is not true unless we assume

that X and Y are independent random variables.
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