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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. Marginal 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, mu and u, nu and v, 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 -f &2)1//2] is preferable to e'a +b 1 .

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

written with the solidus. Thus,
C-^^- 

is preferable to
cos(a/2o) 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 -1- 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 in

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

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 of 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 Fliissigkeiten.

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. DFootnotes: 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.
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208  NEW BOOKS

Energy Stability and Convection. Edited by G. P. Galdi and B. Straughan. Longman

Scientific & Technical, and John Wiley & Sons, New York, 1988. pp. 1 + 448.

$74.95.

This is volume 168 in the Pitman Research Notes in Mathematics Series. These are the proceedings of

the meeting on Energy Stability and Convection, held in Capri in May, 1986 and contain the full texts of
nine invited lecturers and eight abstracts. They cover several modern areas of research in nonlinear con-
vection: variational turbulence, weakly nonlinear stability theory, float-zone crystal growth and interfacial

stability. The volume includes an extensive review of convection and the dynamo problem.

Pi and the AGM: A study in Analytic Number Theory and Computational Complexity.

By Jonathan M. Borwien and Peter B. Borwien. John Wiley & Sons, New York, 1987.

pp. xv + 414. $49.95.

A central thread of this book is the arithmetic-geometric mean iteration of Gauss, Lagrange, and

Legendre. A second thread is the calculation of n. The two threads are intimately interwoven as this book

shows. Chapter headings: 1. Complete elliptic integrals and the arithmetic-geometric mean iteration. 2.

Theta functions and the arithmetic-geometric mean iteration. 3. Jacobi's triple-product and some number

theoretic applications. 4. Higher order transforms. 5. Modular equations and algebraic approximations

to 71. 6. The complexity of algebraic functions. 7. Algorithms for elementary functions. 8. General means

and iterations. 9. Some additional applications. 10. Other approaches to the elementary functions. 11.

Pi.

An Introduction to Linear Programming. By G. R. Welch, John Wiley & Sons, New

York, 1985. pp. x + 240.

This is the second edition of a text first published by Holt. Rinehart and Winston. Ltd. A chapter on

the theory of the ellipsoid method has been added.

Predicative Arithmetic. By Edward Nelson. Princeton University Press, New Jersey,

1986. pp. viii + 189. $21.00.

This is volume 32 in the series Mathematical Notes.

Foundations of Data Organization. Edited by Sakti P. Goh, Yahiko Kambayashi, and

Katsumi Tanka. Plenum Press, New York, 1987. pp. xii + 638. $97.50.

The 55 articles in this volume are arranged under the following headings: 1. Databases for advanced

applications. 2. Hashing. 3. Consecutive retrieval property. 4. File allocation and distributed databases.

5. Mathematical file organization and computational geometry. 6. Database machines. 7. Database

models. 8. Structures and performance of physical database models. 9. CAD/VLSI databases. 10. Query

processing and physical structures for relational databases. 11. Database theory. 12. Database research

and development in the pacific area countries.

Dynamics Reported-Volume I. By U. Kirchgraber and H. O. Walther, managing

editors. John Wiley & Sons, New York, 1988. pp. ix + 306. $71.95.

This series reports on recent developments in dynamical systems theory. Volume 1 contains five review

articles on Mather sets, reaction diffusion equations, nonlinear resonance, singularly perturbed initial value

problems, and exponential dichotomies, respectively.

Continued on page 216
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Continued from page 208

A Concise History of Mathematics. By Dirk J. Struik. Dover Publications, New York,

1987. pp. xii + 228.

This edition is a further revised and enlarged version of the work originally published by Dover Pub-

lications, Inc., in 1948 and subsequently revised in 1967. Chapter headings: 1. The beginnings. 2. The

ancient Orient. 3. Greece. 4. The Orient after the decline of Greek society. 5. The beginnings in Western

Europe. 6. The Seventeenth Century. 7. The Eighteenth Century. 8. The Nineteenth Century. 9. The

first half of the Twentieth Century.

Computational Methods for Integral Equations. By L. M. Delves and J. L. Mohamed.

Cambridge University Press, New York, 1988. pp. xii + 376.

This is the first paperback edition of a book first published in 1985. Chapter headings: 0. Introduction

and preliminaries. 1. The space L*(a. b). 2. Numerical quadrature. 3. Introduction to the theory of

linear integral equations of the second kind. 4. The Nystrom (quadrature) method for Fredholm equations

of the second kind. 5. Quadrature methods for Volterra equations of the second kind. 6. Eigenvalue

problems and the Fredholm alternatives. 7. Expansion methods for Fredholm equations of the second

kind. 8. Numerical techniques for expansion models. 9. Analysis of the Galerkin method with orthogonal

basis. 10. Numerical performance of algorithms for Fredholm equations of the second kind. 11. Singular

integral equations. 12. Integral equations of the first kind. 13. Integro-differential equations.

Combinatorial Configurations. By Vladimir D. Tonchev. John Wiley & Sons, New

York, 1988. pp. 1 + 189. $77.95.

This is volume 40 of the series Pitman Monographs and Surveys in Pure and Applied Mathematics.

It is a translation by Robert A. Melter of the Bulgarian monograph published in 1984. Combinatorics is

currently understood to have three main parts: I. Classical combinatorial problems: selected problems,
binomial coefficients, enumeration problems, combinatorial identities and inequalities, etc. 2. Combina-

torial configurations: block design, difference sets, Latin squares, incidence matrices, Hadamard matrices,

finite geometries, packings and coverings, etc. 3. Graph theory. Chapter headings: 1. Designs. 2. Codes

and designs. 3. Strongly linear graphs.

The Mathematical Structure of the Human Sleep- Wake Cycle. By Stephen H. Strogatz.

Springer-Verlag, New York, 1986. pp. viii + 239. $22.80.

This is volume 69 of Lecture Notes in Biomathematics. The author introduces an analytically tractable

model of sleep-wake timing, based on coupled nonlinear phase-only oscillators. Exact solutions are used

to predict various empirical relationships. A second model, based on beat phenomena, elucidates more

complex models. Phase plane and asymptotic analyses interconnect the models. Computer simulations

indicate that these more complex models perform no better than the two simple models, when tested

against internal desynchronization data. However, a modification of the Daan model produces a superior

fit to the desynchrony data. The analysis presented here establishes a rational framework for the evaluation

of models of the human sleep-wake cycle.

Surveys in Combinatorics 1985. By Ian Anderson. Cambridge University Press, New

York, 1985. pp. 1 + 171. $18.95.

This is volume 103 in the London Mathematical Society Lecture Notes Series. It gives the texts of

the eight invited papers given at the Tenth British Combinatorial Conference held at the University of

Glasgow in July, 1985.

Continued on page 250
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Continued from page 216

Practical Numerical Methods: Algorithms and Programs. By Michael C. Kohn.

Macmillan Publishing Company, New York, 1987. pp. xi + 259. $34.95.

This text is organized in chapters whose constituent sections outline alternative methods for the solution

of a single class of problems. Mathematical proofs and derivations have been kept to a minimum. Several

methods are illustrated by simple examples from various technical disciplines. The text advises the reader

on the limitations of the techniques discussed and the conditions under which each technique is applicable.

Chapter headings: 1. Origin and significance of numerical errors. 2. Solutions of nonlinear algebraic

equations. 3. Systems of linear algebraic equations. 4. Approximation and interpolation. 5. Numerical

differentiation and integration. 6. Solution of ordinary differential equations. 7. Statistical methods.

Lie Groups and Lie Algebroids in Differential Geometry. By Kirill Mackenzie. Cam-

bridge University Press, New York, 1987. pp. xv + 327. $34.50.

This is volume 124 in the London Mathematical Society Lecture Notes Series. It is both an exposition

of the basic theory of differentiable and Lie groups and their Lie algebroids, with an emphasis on the

connection theory, and an account of the author's work, not previously published, on the abstract theory

of transitive Lie algebroids, their cohomology theory, and the integrability problem and its relationship

to connection theory. Chapter headings: 1. The algebra of groupoids. 2. Topological groupoids. 3. Lie

groupoids and Lie algebroids. 4. The cohomology of Lie algebroids. 5. An obstruction to the integrability

of transitive Lie algebroids.

Deux Cours d'Analyse Harmonique. By Jacques Faraut and Khelifa Harzallah.

Birkhauser, Boston, 1987. pp. viii + 293. $39.00.

This is volume 69 in the series Progress in Mathematics. It contains the texts of two lecture courses

given at the Summer School on Harmonic Analysis organized by the Faculty of Science of Tunis in 1984.

The first part, 
"Analyse 

harmonique et fonctions speciales" by Jacques Faraut, deals with the parallels
between classic Euclidean Fourier analysis and harmonic analysis on the Heisenberg group, emphasizing

the special functions that one encounters in that context. The second part, 
"Distributions invariantes" by

Khelifa Harzallah, introduces the reader to the study of the distributions on a variety that are invariant

with respect to the action of a Lie group.

Seminaire de Theorie des Nombres, Paris, 1985-1986. Edited by Catherine Goldstein.

Birkhauser, Boston, 1987. pp. viii + 208. $35.00.

This is volume 71 in the series Progress in Mathematics. It is the sixth annual volume of papers based

on the lectures given at the Seminaire de Theorie des Nombres de Paris. The results presented in 1985-86

by an international group of mathematicians reflect the most recent work in number theory.

Symplectic Geometry and Secondary Characteristic Classes. By Izu Vaisman.

Birkhauser, Boston, 1987. pp. viii + 215. $39.00.

This is volume 72 in the series Progress in Mathematics. It unifies two mathematical subjects: sym-

plectic geometry and the theory of secondary characteristic classes. This is a framework for a study of

the Maslov class, a fundamental invariant in the asymptotic analysis of partial differential equations in

quantum physics. The Maslov class is the first of a sequence of secondary characteristic classes. The char-

acteristic classes which generalize the Maslov class are discussed and their properties established. They

are then computed in the most interesting cases, namely for Lagrangian and Legendrian submanifolds of

cotangent bundles. The exposition incorporates results of the author's original research.

Continued on page 264
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Equimultiplicity and Blowing up: An Algebraic Study. By M. Herrmann, S. Ikeda and
U. Orbanz. Springer Verlag, 1988. xvii+629 pp., $99.50.

This book is intended as a special course in commutative algebra, treating two kinds of problems:
one consists in controlling Hilbert functions after blowing up convenient centers, a question arising from
the resolution of algebraic and complex-analytic singularities, the other being an investigation of Cohen-
Macaulay properties under blowing up. Chapter headings: 1. Review of multiplicity theory; 2. Z-

graded Rings and Modules; 3. Asymptotic Sequences and Quasi-unmixed Rings; 4. Various Notions of
Equimultiple and Permissible Ideals; 5. Equimultiplicity and Cohen-Macaulay Property of Blowing up
Rings; 6. Certain Inequalities and Equalities of Hilbert Functions and Multiplicities; 7. Local Cohomology
and Duality of Graded Rings; 8. Generalized Cohen-Macaulay Rings and Blowing up; 9. Application of
Local Cohomology to the Cohen-Macaulay Behaviour of Blowing up Rings.

Goodness-of-Fit Statistics for Discrete Multivariate Data. By Timothy R. C. Read and

Noel A. C. Cressie. Springer Verlag, 1988. xi+211 pp., $34.00.

This is a volume in the Springer Series in Statistics. It is the authors' intention to describe and assess

the goodness-of-fit statistics used in the model verification part of the inference process. They provide
a unified analysis of the traditional goodness-of-fit tests, describing their behaviour and relative merits

as well as introducing some new test statistics. The power-divergence family of statistics, introduced by

the authors in 1984, is used to link the traditional test statistics through a single real-valued parameter,
and provides a way to consolidate and extend the current fragmented literature. As a by-product of their

analysis, a new statistic emerges between (in a certain sense) Pearson's X2 and the loglikelihood ratio G2

that has some useful properties. Chapter headings: 1. Introduction to the Power-Divergent Statistic; 2.

Defining and Testing Models: Concepts and Examples; 3. Modeling Cross-Classified Categorical Data; 4.

Testing the Models: Large-Sample Results; 5. Improving the Accuracy of Tests with Small Sample Size;

6. Comparing the Sensitivity of the Test Statistics; 7. Links with Other Test Statistics and Measures of

Divergence; 8. Future Directions.

Approximate Distributions of Order Statistics, with Applications to Nonparametric

Statistics. By R. D. Reiss. Springer Verlag, 1988. xi+211 pp., $59.00

This is a volume in the Springer Series in Statistics. It is designed as a unified and mathematically

rigorous treatment of some recent developments of the asymptotic distribution theory of order statis-

tics (including the extreme order statistics) that are relevant for statistical theory and its applications.

Particular emphasis is placed on results concerning the accuracy of limit theorems, on higher order ap-

proximations, and on other approximations in quite a general sense. The chapters are grouped into three

parts: I. Exact distributions and basic tools (chapters 1-3); II. Asymptotic theory (chapters 4-7); III.

Statistical models and procedures (chapters 8-10). The chapter headings read: 0. Introduction; 1. Dis-

tribution functions, densities, and representations; 2. Multivariate order statistics; 3. Inequalities and the

concept of expansions; 4. Approximations to distributions of central order statistics; 5. Approximations

to distributions of extremes; 6. Other important approximations; 7. Approximations in the multivariate

case; 8. Evaluating the quantile and density quantile function; 9. Extreme value models; 10. Approximate

sufficiency of sparse order statistics.

Statistical Information and Likelihood: A Collection of Critical Essays by Dr. D. Basu.

J. K. Gosh (Editor). Springer Verlag, 1988. xvi+365 pp.. $39.70.

This is volume 45 of Lecture Notes in Statistics. It is a collection of 19 previously published articles

by D. Basu on the foundations of Statistical Inference from the Baysian point of view. The papers are

divided into two parts, 
"Information and Likelihood," and 

"Survey 
Sampling and Randomization 

"

Continued on page 280
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Extremal Families and Systems of Sufficient Statistics. By Steffen L. Lauritzen.

Springer Verlag, 1988. vii+268 pp., $28.00.

This is volume 49 of Lecture Notes in Statistics. It is a revised and updated version of the author's
Statistical Models as Extremal Families, published in 1982. Errors have been corrected, more examples

added and the bibliography extended and updated. The chapter headings are: 1. The case of a single
experiment and finite sample space; 2. Simple repetitive structures of product type. Discrete sample
spaces. 3. Repetitive structures of power type. Discrete sample spaces. 4. General repetitive structures

of Polish spaces. Projective statistical fields.

Nonparametric Regression Analysis of Longitudinal Data. By Hans-Georg Miiller.

Springer Verlag, 1988. vi+199 pp., $23.40.

This is volume 46 of Lecture Notes in Statistics. It is its aim to give the reader an impression of the basic

mathematical tools that have been applied in the field, and also to provide intuition about the methods

and applications. FORTRAN programs are provided which carry out some of the procedures for the

analysis of longitudinal studies described in the test. Chapter headings: I. Introduction: 2. Longitudinal

data and regression models; 3. Nonparametric regression models; 4. Kernel and weighted local least

squares methods; 5. Optimization of kernel and weighted local regression methods; 6. Multivariate kernel

estimators; 7. Choice of global and local bandwidths; 8. Longitudinal parameters; 9. Nonparametric

estimation of the human height growth curve; 10. Further applications; 1 I. Consistency properties of

moving weighted averages; 12. FORTRAN routines for kernel smoothing and differentiation.

The Universal Turing Machine—A Half-Century Survey. Rolf Herken (Editor). Ox-

ford University Press, 1988. xiv+661 pp., $115.00.

The papers contained in this volume were written on the occasion of the fiftieth anniversary of the

publication, in 1937, of Alan Turing's paper 
"On 

Computable Numbers, with an Application to the

Entscheidungsproblem." The book is divided into two parts. Part I consists of five papers—among them

fundamental contributions by Kleene, Gandy, and Feferman—that are directly concerned with Turing's

work, its relation to the work of Hilbert, Godel, Church, Kleene, Post, and others, and its consequences.

A paper by Martin Davis traces the relations between mathematical logic and the origins of modern

computing, and the essay by Turing's biographer, Andrew Hodges, serves as an introduction to the volume.

Part II contains twenty-three papers surveying contemporary research. Most of them contain recent or

new results by their authors.

Solitons: An Introduction. By P. G. Drazin and R. S. Johnson. Cambridge University

Press, 1989. xii+225 pp., $59.50.

This is a volume in Cambridge Texts in Applied Mathematics. It introduces the fundamental ideas

underlying the inverse scattering transform (i.e., soliton theory) from the point of view of a course of

advanced calculus or the methods of mathematical physics. Some knowledge of the elements of the

theories of linear waves, partial differential equations, Fourier integrals, the calculus of variations, Sturm-

Liouville theory and the hypergeometric function (but little more) is assumed. The material is presented

as simply as possible and a number of worked examples is used to help understanding. Chapter headings:

1. The Korteweg-de Vries equation; 2. Elementary solutions of the Korteweg-de Vries equation; 3.

The scattering and inverse scattering problems; 4. The initial-value problem for the Korteweg-de Vries

equation; 5. Further properties of the Korteweg-de Vries equation; 6. More general inverse methods; 7.

The Painleve property, perturbations and numerical methods; 8. Epilogue.

Continued on page 294
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Stochastic Geometry and its Applications. By D. Stoyan, W. S. Kendall, and J. Mecke,

with a foreword by D. G. Kendall. John Wiley and Sons, 1987. 345 pp.

This is a volume in the Wiley Series in Probability and Mathematical Statistics. It is a much revised

and greatly enlarged version of the original German edition by Stoyan and Mecke, with a new chapter on

random processes of geometrical objects. The book aims to make the results and methods of stochastic

geometry—which involves the statistical analysis of complicated geometrical patterns occuring in many

areas of science and technology—accessible to nontheoreticians, while at the same time serving as an

introduction to the subject for mathematicians. The exposition is mathematically rigorous and takes into

account the latest results, but in most cases proofs are omitted, and it is intended that applied scientists

who may not wish to follow the mathematical arguments in detail will still be able to interpret and use

the formulae. Topics covered include the basic theories of point processes, random sets, fibre processes,

tesellations, stereology, and the statistical theory of shape. The theory is illustrated by many examples

drawn from different branches of science; actual data in the form of images are presented, and their

analysis is discussed. There is a bibliography of about 600 items.

Probability Theory. Independence, Interchangeability, Martingales. By Yuan Shih

Chow and Henry Teicher. Second Edition. Springer Verlag, 1988. xviii+467, $42.00.

Apart from new examples and exercises, some simplifications of proofs, minor improvements, and

correction of typographical errors, the principal change from the first, 1978, edition is the addition of a

section dealing with the central limit theorem for martingales and more general stochastic arrays. The book

is intended to serve as a graduate text in probability theory, not presupposing any knowledge of measure

and probability and intertwining the two in the presentation rather than set up a sharp demarcation

between them. Particular emphasis is placed on stopping times—as tools for proving theorems and as

objects of interest in themselves—and martingales provide a natural vehicle for their study.

Parametric Statistical Models and Likelihoods. By Ole E. Barndorff-Nielsen. Springer

Verlag, 1988. vii+276 pp., $28.00.

This is volume 50 of Lecture Notes in Statistics. It is a slightly revised and expanded version of a set

of notes used for a lecture series given at the Ecole d'Ete de Probability at St. Flour in August 1986. They

concern some mathematically advanced aspects of parametric statistical inference, indicated by the chapter

headings: 1. Likelihood and auxiliary statistics; 2. Transformation models and exponential models: 3.

Reparametrizations and differential geometry; 4. Inferential and geometric structures; 5. Cumulants; 6.

Laplace's method. Edgeworth and saddle-point approximations; 7. Distributions of likelihood quantities.

Annual Review of Fluid Mechanics, Volume 21, 1989. Edited by John L. Lumley,

Milton Van Dyke, and Helen L. Reed. Annual Reviews, Inc., 1989. v+479 pp.,

$34.00.

This volume in a distinguished series contains 14 review articles. Their titles are: Turbulence con-

trol in wall fiows; Mathematical analysis of viscoelastic flows; Hypervelocity aerodynamics with chemical

nonequilibrium; Colloid transport by interfacial forces; Turbulent diffusion flames; Boundary-layer recep-

tivity to long-wave free-stream disturbances; Biofluid mechanics; Turbulent boundary-layer separation;

Stability of three-dimensional boundary layers; Coherent structures in transitional and turbulent free shear

flows'. Atmospheric dispersion of dense gases: New directions in computational fluid dynamics; Rarefied

gas dynamics; Ocean turbulence.
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Simulated Annealing and Boltzmann Machines: A Stochastic Approach to Combina-

torial Optimization and Neural Computing. By Emile Aarts and Jan Korst. John

Wiley, 1989. xii+272 pp., $9.95.

This is a volume in the Wiley-Interscience Series in Discrete Mathematics and Optimization. In the

physical process of annealing (the heating of a solid until it melts and cooling it until it crystallizes), the

free energy of a solid is minimized; in combinatorial optimization, a solution with minimal cost is sought.

The method of simulated annealing establishes a correspondence between the cost function and the free

energy. The Boltzmann machine is a computational model based on massively parallel execution. The aim

of this book is to bring together in one volume the basic elements of the theory of simulated annealing and

the model of Boltzmann machines. It is intended as a text for courses at the graduate level, and special

courses at the undergraduate level. It consists of two parts, on simulated annealing (chapters 1-6) and

Boltzmann machines (chapters 7-11), respectively. Chapter headings: 1. Combinatorial optimization: 2.

Simulated annealing; 3. Asymptotic convergence; 4. Finite-time approximation; 5. Simulated annealing

in practice; 6. Parallel simulated annealing algorithms; 7. Neural computing; 8. Boltzmann machines;

9. Combinatorial optimzation and Boltzmann machines; 10. Classification and Boltzmann machines; 11.

Learning and Boltzmann machines.

An Informal Introduction to Theoretical Fluid Mechanics. By Sir James Lighthill.

Oxford University Press, 1986. vii+260 pp., $29.95.

This is volume 2 in the Institute of Mathematics and Its Applications Monograph Series. It seeks

to exemplify the answers to the question, how it is possible to make predictions about the many fluid

motions which have not been subject to detailed experimental probing, in an informal, introductory way.

The answers are based on the creative use of data from experimental studies and data from theoretical

analyses to generate practically useful mathematical models (including manageable computer models) of a

wide range of important fluid flows. Some of these analyses are of a strikingly nonlinear character, but the

book's prime emphasis is how to use them as strong supports on one end of an effective bridge spanning

the world of mathematics and the world of experiment and observation. Chapter headings: 1. Principles

of mathematics applied to lumps of fluid; 2. Velocity fields and pressure fields; 3. Equations of motion;

4. Vorticity fields; 5. Vortex dynamics; 6. General properties of irrotational flows; 7. Three-dimensional

examples of irrotational flows; 8. Three-dimensional far fields; 9. Two-dimensional irrotational flows; 10.

Flows with circulation; 1 1. Wing theory.

Empirical Model Building. By James R. Thompson. John Wiley and Sons, 1989.

xiv+242 pp., $39.95.

This is a volume in the Wiley Series in Probability and Mathematical Statistics. It is the outcome of

a course on model building which the author has taught at Rice University for ten years. The purpose of

the course has been to try to start with problems rather than with methodologies. Chapter 1 is concerned

with several models of growth and decay. Chapter 2 ("competition, combat and epidemic") looks at more

complicated systems in which competition and interaction add to the complexity of the model. In chapter

3, the influence of the microprocessor on simulation and modeling is examined—simulation is advocated

as an aggregation alternative to the closed form. Chapter 4 addresses some nonclassical methods of data

analysis which are highly interactive with the human visual perception system. In it, the author gives

an analytic description of John W. Tukey's exploratory data analysis. In chapter 5, the author argues

that we tend to pay too much attention to the mathematical consequences of axiomatized descriptions of

real-world systems without checking carefully as to the adequacy of the axioms to describe these systems.

It includes a discussion of Charles Stein's Paradox and Lofti Zadeh's Fuzzy Set Theory.
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A Primer on Reliability Theory. By Doris Lloyd Grosh. John Wiley, 1989. x+373

pp., $57.50.

The purpose of this book is to cover the mathematical-statistical topics that a student would need

to read papers in the reliability literature, presupposing one or two semesters of statistics. Chapter 5
is entirely devoted to Benjamin Epstein's work, so the rather more advanced material needed for it is

summarized in appendices to that chapter. Chapter headings: 1. Introduction; 2. Reliability distributions;

3. Multicomponent systems; 4. Standby redundancy; 5. Life testing; 6. The sequential probability ratio

test; 7. Availability and maintainability; 8. Military standards.

Natural Computation. Edited by Whitman Richards. A Bradford Book-The MIT

Press, 1989. x+561 pp., $25.00.

The domain of Natural Computation are questions such as the following. How can a jumble of

incoming auditory sense data be processed to yield a reliable statement about the location and nature of

one sound source among many? How can an incomplete description, encoded by neural states in the brain,

be sufficient to direct the survival and successful adaptive behaviour of a living system? Why are such

representations so reliable when they are based on information that is so incomplete? The major task of

Natural Computation is a formal analysis and demonstration of how unique and correct interpretations

can be inferred from sensory data by exploiting lawful properties of the natural world. In his introduction,

the editor notes four steps in a Natural Computation analysis: 1. Identify the goal and the given; 2. Show

theoretically how a reliable representation can be computed; 3. Design a particular algorithm that correctly

interprets the available input information; 4. Test whether the primate visual system uses the particular

algorithm. The editor credits D. Marr with having been the first to distinguish clearly between the levels at

which biological information processing can be understood, and to propose their integration into a unique

theory. The thirty-six papers in this collection are divided into five parts; 1. Introduction to Natural

Computation; 2. Image interpretation: information at contours; 3. Image interpretation: property tags:

color, 3D texture, flow fields; 4. Sound interpretation; 5. Force sensing and control. There is, in addition,

a chapter entitled Future Directions and one giving a list of problems for each of the thirty-six chapters.

Probabilistic Reasoning in Intelligent Systems: Networks of Plausible In ference. By

Judea Pearl. Morgan Kaufmann Publishers, Inc., San Mateo CA, 1988. xix+552 pp.,

$39.95.

This is a volume in The Morgan Kaufmann Series in Representation and Reasoning. It is the result

of an investigation into the applicability of probabilistic methods to tasks requiring automated reasoning

under uncertainty. The result is a computation-oriented interpretation of probability. The author has

attempted to provide a coherent account of probability as a language for reasoning with partial beliefs

and to connect it, in a unifying perspective, with artificial intelligence approaches to uncertainty, such as

the Dempster-Shafer formalism, truth maintenance systems, and nonmonotonic logic. The monograph

should be of interest to researchers in artificial intelligence, decision theory, statistics, logic, philosophy,

cognitive psychology, and the management sciences. Application areas include diagnosis, forecasting, im-

age understanding, multi-sensor fusion, decision support systems, plan recognition, planning and control,

speech recognition, and other areas requiring that conclusions be drawn from uncertain clues and incom-

plete information. Chapter headings: 1. Uncertainty in AI systems: an overview; 2. Baysian inference;

3. Markov and Baysian networks; 4. Updating by network propagation; 5. Distributed revision of com-

posite beliefs; 6. Decision and control: 7. Taxonomic hierarchies, continuous variables, and uncertain

probabilities; 8. Learning structure from data; 9. Non-Baysian formalisms for managing uncertainty; 10.

Logic and probability: the strange connection.
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Principles of Random Variate Generation. By John Dagpunar. Oxford University

Press, 1988. xi+228 pp., $69.00.

This book is concerned with the theory and practice of generating or sampling observations from spec-

ified probability distributions. It is intended for a fairly wide readership, attempting to consolidate much

of the material on the subject which is found widely dispersed. It will be useful for practicing statisti-

cians, as a text for advanced undergraduate or for graduate courses, and for readers who use simulation

in the course of their work. Chapter headings: 1. Simulation and random variate generation; 2. Random

number sequences; 3. General methods for generating random variates from univariate distributions; 4.

Methods of generation from specific continuous distributions; 5. Discrete distributions; 6. Multivariate

distributions; 7. Miscellaneous topics. There are two appendices; one giving FORTRAN 77 routines for

generating variates from selected distributions, and one on graphical methods for sampling from I~ and

normal distributions.

Prescriptions for the Working Statistician. By Albert Madansky. Springer-Verlag,

1988. xviii+295 pp., $39.80.

This is a volume of the Springer Texts in Statistics. It was designed as a 
"second 

course." containing

a collection of statistical diagnostics and prescriptions necessary for the applied statistician so that he can

deal with the realities of inference from data, and not merely with the kind of classroom problems where

all the data satisfy the assumptions associated with the technique to be taught. It can also serve as a ready

handbook for the practitioner. To this end, it is self-contained in that all necessary tables are included

in the book. Chapter headings: 0. A thoughtful student's retrospective on statistics 101; 1. Testing for

normality; 2. Testing for homoscedasticity; 3. Testing for independence of observations; 4. Identification

of outliers; 5. Transformations; 6. Independent variable selection in multiple regression; 7. Categorical

variables in regression; 8. Analysis of cross-classified data.

Principles of Multivariate Analysis-. A User's Perspective . By W. J. Krzanowski,

Oxford University Press, 1988. xxi+563 pp., $135.00.

This is volume 4 in the Oxford Statistical Science Series. It is intended as a 
"relatively 

gentle" but

comprehensive introduction to the principles and techniques of practical multivariate analysis. It is aimed

at the user of multivariate methods—whether a researcher in a different field or a statistician or a student—

and is organized according to a problem-oriented, rather than a traditional technique-oriented, format. By

this means, and by preferring geometrical reasoning to algebraic manipulation, the author hopes to make

the subject more readily accessible to users of statistical methods. The seventeen chapters are grouped into

five parts, as follows: 1. Looking at multivariate data; 2. Samples, populations, and models; 3. Analysing

ungrouped data; 4. Analysing grouped data; 5. Analysing association among variables. There is also an

appendix containing basic matrix theory.

Fundamentals of Pattern Recognition. By Monique Pavel. Marcel Decker, 1989.

ix+224 pp., $89.75.

This is volume 124 in Pure and Applied Mathematics, A Series of Monographs and Textbooks. It is

its aim to present a rigorous foundation for the concepts and precise definitions for the terms used in

pattern recognition, and to develop a fundamental theory based on them. The monograph consists of six

chapters: 1. Introduction; 2. The fundamental problem of pattern recognition; 3. Images and shapes:

the topological framework; 4. Objects or images, structures or patterns, classification and recognition: the

structural framework; 5. General formalization of the recognition problem: the categorical framework; 6.

Conclusions.
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Extreme Value Theory. By J. Hiisler and R.-D. Reiss (Editors). Springer Verlag.

1989. x+279 pp., $29.70.

This is volume 51 of Lecture Notes in Statistics. It is the proceedings of a conference held in Oberwol-

fach, Dec. 6-12, 1987. The papers are divided into the following groups. Part 1: Univariate Extremes-

Probability Theory: 1. Limit Laws and Expansions; 2. Strong Laws; 3. Records; 4. Exceedances; 5.

Characterizations; Part II; Univariate Extremes-Statistics; 1. Estimation; 2. Test Procedures; 3. Suffi-

ciency of Extremes in Parametric Models; Part III; Multivariate Extremes.

Reality and the Physicist: Knowledge, Duration and the Quantum World. By Bernard

d'Espagnat, translated by Dr. J. C. Whitehouse and the author. Cambridge Univer-

sity Press, 1989. 280 pp., $59.50 cloth, $19.95 paper.

The twelve chapters of this monograph are divided into three parts: 1. Instrumentahsm and science;

2. Physical realism and contemporary physics; 3. Causality, reality and time. The author's aim is—using

physics as a starting point—to arrive at an understanding of reality that is in harmony with the present
state of our knowledge. Many of the questions are of a general epistemological kind and relate to the

quantum nature of fundamental physical laws and also to the nature of complexity and irreversibility.

{2}-Inverses and Their Statistical Application. By Albert J. Getson and Francis C.

Hsuan. Springer Verlag, 1988. viii+110 pp., $16.30.

This is volume 47 of Lecture Notes in Statistics. A {2}-inverse for a given matrix A is any matrix

G satisfying the condition GAG = G , which is the second of the four conditions defining the unique

Moore-Penrose Inverse of A . Applications to linear models and to least square solutions are among those

discussed.

Mathematics in Industrial Problems. By Avner Friedman. Springer Verlag, 1988.

x+174 pp., $19.80.

This is volume 16 of The IMA Volumes in Mathematics and Its Applications. It is based on questions
raised, and subsequent discussion, in a Seminar on Industrial Problems held at the Institute for Mathe-

matics and Its Applications at the University of Minnesota. There are twenty-two papers on a broad range

of industrial problems and their mathematical solution.

Bayesian Spectrum Analysis and Parameter Estimation. By G. Larry Bretthorst.

Springer Verlag, 1988. ix+209 pp., $23.40.

This is volume 48 of Lecture Notes in Statistics. It is addressed to users of statistics—physicists,

economists, engineers, etc.—who have to deal with data in the course of their professional activities, and

who would appreciate a good deal of introductory and tutorial material. Its scope is indicated by the Table

of Contents: I. Introduction; 2. Single stationary sinusoid plus noise; 3. The general model equation

plus noise; 4. Estimating the parameters; 5. Model selection; 6. Spectral estimation; 7. Applications; 8.

Summary and conclusions. There are also a number of appendices giving background material.
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Nonlinear Economic Dynamics. Edited by Jean-Michel Grandmont. Academic Press,

New York, 1987. pp. xi + 195. $29.95.

The articles in this volume, which are the outgrowth of a recent appraisal of the theory of business

cycles, were presented at a conference held in Paris in June, 1985, and were first published as an issue of

the Journal of Economic Theory (Vol. 40, No. 1, October 1986, pages 1-196).

Linear Dynamical Systems. By John L. Casti. Academic Press, New York, 1987. pp.
xv + 351. $59.95.

This is volume 135 in the series Mathematics in Science and Engineering. It is a revised edition of

the text, 
"Dynamical 

Systems and their Applications: Linear Theory," published in 1977. A companion

volume to the present work is the author's 
"Nonlinear 

System Theory," published in 1985. The author

decided, in the present edition, to treat some new topics in depth by adding chapter-length expositions

(Chapters 9 and 10) and incorporate most of the remaining results by way of augmented references and

problems in the earlier chapters. Chapter headings: 1. Basic concepts, problems, and examples. 2.

Mathematical description of linear dynamical systems. 3. Controllability and reachability. 4. Observ-

ability/constructibility. 5. Structure theorems and canonical forms. 6. Realization theory. 7. Stability

theory. 8. The linear-quadratic-Gaussian problem. 9. A geometric-algebraic view of linear systems. 10.

Infinite-dimensional systems.

Modeling and Management of Resources under Uncertainty. Edited by T. L. Vincent,

Y. Cohen, W. J. Grantham, G. P. Kirkwood, and J. M. Skowronski. Springer-Verlag,

New York, 1987. pp. vi + 318.

This is volume 72 of Lecture Notes in Biomathematics. It is the proceedings of the Second U.S.-

Australia Workshop on Reasonable Resource Management held at the East-West Center, Honolulu, De-

cember 9-12, 1985. The objective of the workshop was to focus on problems associated with the manage-

ment of renewable resource systems. A particular emphasis was given to methods for handling uncertain

elements which are present in any real system. Towards this end, the participants were chosen so that

the collective expertise included mathematical modelling, dynamical control/game theory, ecology, and

practical management of real systems. The 23 papers are divided into three parts: 1. Modelling/biology.

2. Controls/techniques. 3. Management/real problems.

Aspects of Symmetry. Selected Erice Lectures of Sidney Coleman. Cambridge Uni-

versity Press, New York, 1988. pp. xiv + 402. $27.95.

Erice is a place in Sicily where annual schools of subnuclear physics are held, organized by Nina

Zichichi. The lectures date from 1966 onwards and their titles are: 1. An introduction to unitary sym-

metry. 2. Soft pions. 3. Dilatations. 4. Renormalization and symmetry: a review for the nonspecialist.

5. Secret symmetry: an introduction to spontaneous symmetry breakdown and gauge fields. 6. Classical
-nps and their quantum descendants. 7. The uses of instantons. 8. 1/A'.

Proceedings Seminar 1984-1986: Mathematical Structures in Field Theories, Vol-

ume 1. By P. J. M. Bongaarts, E. A. de Kerf, and P. H. M. Kersten. Center for

Mathematics and Computer Science, Amsterdam, 1988. pp. iii + 137. Dfl 21.60.

This is a volume in the CWI Syllabus. It consists of three lectures on the subject of the seminar.
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Material Instabilities in Continuum Mechanics and Related Mathematical Problems.

By J. M. Ball. Oxford University Press, New York, 1988. pp. xi + 542. $95.00.

This volume contains the proceedings of the symposium year on 
"Material Instabilities in Continuum

Mechanics" which was held during 1985-86 in the Department of Mathematics of Heriot-Watt University,

Edinburgh. The majority of the articles concern various aspects of the mathematical theory of phase
transitions in solids and fluids, and reflect the revitalization of this area by the recent advances in the

theory of systems of nonlinear partial differential equations and in the calculus of variations. These

advances have led to new insights into the morphology of phase transitions and their dynamic behavior.

The remaining articles concern related problems and techniques in solid and fluid mechanics, mathematical

physics and optimization. There are 31 papers.

Additive Groups of Rings-Volume II. By S. Fiegelstock. Longman Scientific & Tech-

nical, and John Wiley & Sons, New York, 1988. pp. 1 + 100. $39.95.

This is volume 169 in the Pitman Research Notes in Mathematics Series. It continues the treatment of

volume 83 of the Research Notes in Mathematics series. In it the author emphasizes the use of additive

groups of rings and embedding theorems for rings. Many recent developments are introduced for the first

time in book form. Considerable effort has been made to make the book self-contained and accessible to

the nonexpert.

Stability of Adaptive Systems: Passivity and Averaging Analysis. By B. D. O. An-

derson, R. R. Bitmead, C. R. Johnson, Jr., P. V. Kokotovic, R. L. Kosut, I. M. Y.

Mareels, L. Praly, and B. D. Riedle. MIT Press, Cambridge, Mass., 1986. pp. xvii +

326. $35.00.

This is a volume in the MIT Press Series in Signal Processing, Optimization and Control. Starting

from a basic total stability theorem and several of the fundamental principles underlying much of stability

analysis—passivity, small gain theorems, and averaging methods—the authors develop a comparatively

small number of extremely general and powerful stability results for adaptive systems. These few results

then provide the basis for analyzing the stability and robustness of a wide variety of adaptive systems.

Chapter headings: I. Robust stability formulation. 2. Passivity and small gain analysis. 3. Time-scale

decomposition and averaging analysis. 4. Stability of continuous-time adaptive systems. 5. Stability of

discrete-time adaptive systems. 6. Implications and interpretations.

Mathematics Applied to Continuum Mechanics. By Lee A. Segel, with additional

material on elasticity by G. H. Handelman. Dover Publications, Inc., New York,

1987. pp. xviii + 590. $12.95.

This is an unabridged, corrected republication of the work first published by the Macmillan Company,

New York, 1977. It is divided into four parts: A. Geometrical prerequisites for three-dimensional contin-

uum mechanics (Chapters 1-2). B. Problems in continuum mechanics (Chapters 3-6). C. Water waves

(Chapters 7-10). D. Extremum principles (Chapters 1 1-12). The bulk of Part A contains a fairly for-

mal development of tensor algebra and calculus. In Part B, tensors are applied to derive the constitutive

equations for viscous fluids and for linearly elastic solids. Treatment of water waves in Part C provides

the most detailed discussion in the text. The concept of group velocity plays a central part, and the role

of nonlinearity is considered. Part D discusses extremum principles and introduces simple concepts of

functional analysis.


