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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 prepa-

ration of manuscripts. These directions have been drawn up with a view toward eliminating unnecessary corre-

spondence, 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

typesetter 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

exponentials appear in the body of the text. Thus,

exp[(a2 + b2)1^2] is preferable to e'a 
+t> ^ ^ 

.

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

should be written with the solidus. Thus,

cos(x/26)

cos(a/26) cos ^

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

/-i 

• . • c i_ I f sin u .
u sin u du is preferable to /  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 -f 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 that 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. Refer-

ences 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 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 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.

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.
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422 NEW BOOKS

Chaos and Integrability in Nonlinear Dynamics—An Introduction. By Michael Tabor,

John Wiley and Sons, 1989, xiii+364 pp., $55.00

It is the aim of this introductory text to provide the transition from traditional courses in differential

equations and classical mechanics to the areas of nonlinear dynamics and chaos and to present both the

old and the new in a broad and unified perspective. The relationship between the two is emphasized

through Hamilton's equations of motion, which provide the natural framework in which to discuss the

phase-space dynamics of systems of differential equations that are capable of displaying both integrable

and chaotic behaviour. Considerable emphasis is here placed on the concept of integrability, which

also provides the background for a later chapter on integrable partial differential equations and soliton

dynamics. Chapter headings: 1. The dynamics in differential equations; 2. Hamiltonian dynamics; 3.

Classical perturbation theory; 4. Chaos in Hamiltonian systems and area-preserving mappings; 5. The

dynamics of dissipative systems; 6. Chaos and integrability in semiclassical mechanics; 7. Nonlinear

evolution equations and solitons; 8. Analytic structure of dynamical systems.

Principles of Earthquake Source Mechanics. By B. V. Kostrov and Shamita Das, Cam-

bridge University Press, 1988, xvii+286 pp., $52.50

This is a volume in the Cambridge Monographs on Mechanics and Applied Mathematics. Parts 1

(Continuum and Fracture) and II (Inversion for Source Parameters) are a translation, with extensive

revisions, of a work by B. V. Kostrov first published in Russian in 1975, and part III (Specific Earthquake

Source Models) is original to this monograph. Each part consists of two chapters. Part I: 1. Basic

mechanical principles of the theory of tectonic earthquake sources; 2. General concepts of fracture

mechanics; II: 3. The inverse problem of earthquake source theory; 4. Seismic moment tensor; III:

5. The boundary-integral equation method; 6. Far-field radiation from numerical source models. The

book is an attempt to summarize the fundamental principles and concepts of earthquake source theory,

limited to the mechanical aspect of the theory and, in particular, to that of the earthquake in progress.

The three parts are relatively independent. The first presents the basics of continuum and fracture

mechanics as applied to earthquake sources, the second is devoted to an analysis of the solvability of the

inverse problem and related topics, and the third part describes a numerical method for solving three-

dimensional crack problems and determining the resulting seismic radiation, presenting some solutions

that illustrate the general discussion of the previous parts as well as the power of the numerical approach.

The Numerical Solution of Ordinary and Partial Differential Equations. By Granville

Sewell, Academic Press, 1988, xii+271 pp., $39.95

This text aims to give a solid introduction to the computer solution of ordinary and partial differential

equations, appropriate for senior undergraduate or first-year graduate courses. Chapter headings: 0.

Direct solution of linear systems; 1. Initial value ordinary differential equations; 2. The initial value

diffusion problem; 3. The initial value transport and wave problems; 4. Boundary value problems; 5.

The finite element method.

Percolation. By Geoffrey Grimmett, Springer-Verlag, 1989, xi+296 pp., $49.80

This book is about the mathematics of percolation theory, with the emphasis upon presenting the

shortest rigorous proofs of the main facts. The author restricts himself to the special case of bond per-

colation on the cubic lattice Zd. Chapter headings: 1. What is percolation?; 2. Some basic techniques;

3. The uniqueness of the critical point; 4. The number of open clusters per vertex; 5. The subcritical

phase; 6. The supercritical phase; 7. Near the critical point; 8. Rigorous results; 9. Bond percolation in

two dimensions; 10. A miscellany of random processes.



444 NEW BOOKS

Theory of Discrete and Continuous Fourier Analysis. By H. Joseph Weaver, John Wiley

and Sons, 1989, xii+307 pp., $39.95

One of the main purposes of this book is to offer a consolidated presentation of the three topics:

Fourier series, the Fourier transform, and the discrete Fourier transform. To make the text self-contained,

chapters on mathematical analysis, integration theory, and introductory theory of distributions are

included. There are nine chapters: 1. Introduction; 2. Basic mathematical background; 3. Integration

theory; 4. Distribution theory; 5. The Fourier series; 6. The Fourier transform; 7. Fourier transform

of a distribution (permitting the calculation of the transform of a much larger class of functions); 8.

Discrete Fourier transform (exploring the striking similarities between the continuous and the discrete

transform via several property theorems); 9. Sampling theory (including a proof of the celebrated

Whittaker-Shannon sampling theorem).

Cell Kinetic Modelling and the Chemotherapy of Cancer. By Helmut Knolle, Springer-

Verlag, 1988, viii+157 pp., $18.90

This is volume 75 of Lecture Notes in Biomathematics. It has three chapters. Chapter I (Mathe-

matical models of cell populations) presents the basic facts of cell proliferation and some mathematical

models of population growth; in Chapter II (Determination of cell kinetic parameters) the mathematical

evaluation of some cell kinetic experiments without drug effects is treated in a systematic fashion; in

Chapter III (Cell kinetics and cancer therapy) various effects of cytotoxic agents are described in mathe-

matical terms, experiments for the measurement of action parameters are discussed and their evaluation

analysed. Computer simulations of the action of cytotoxic drugs on cell populations are also presented.

Adaptive Markov Control Processes. By O. Hernandez-Lerma, Springer-Verlag, 1989,

viii+148 pp., $39.80

This is volume 79 in the series Applied Mathematical Sciences. It is concerned with a class of

discrete-time stochastic control processes known as controlled Markov processes (CMP's), also known as

Markov decision processes or Markov dynamic programs. The purpose of this monograph is to present

some rather recent developments in the theory of adaptive CMP's, i.e., CMP's that depend on unknown

parameters; these must be estimated at each decision time and the control actions adapted to the

estimated values. Chapter headings: 1. Controlled Markov processes; 2. Discounted reward criterion; 3.

Average reward criterion; 4. Partially observable control models; 5. Parameter estimation in MCM's; 6.

Discretizationprocedures.

The Matching Methodology: Some Statistical Properties. By Prem K. Goel and T. Ra-

malingam, Springer-Verlag, 1989, $20.60

This is volume 52 of Lecture Notes in Statistics. It deals with the incomplete-data problems that

arise in the merging of micro-data files, the methodology of file-merging being used by many federal

agencies to create comprehensive files from multiple but incomplete sources of data. The validity and

the efficacy of the file-merging methodology can be assessed by means of statistical models underlying the

mechanism which may generate the incomplete files. This monograph is an attempt in this direction.

Chapter headings: 1. Introduction and summary; 2. Merging files of data on same individuals; 3.

Merging files of data on similar individuals.



474 NEW BOOKS

The Theory of Evolution and Dynamical Systems. By Josef Hofbauer and Karl Sigmund,

Cambridge University Press, 1988, viii+341 pp., $65.00 cloth; $19.95 paper

This is volume 7 in the series London Mathematical Society Student Texts, and is a translation of

the monograph first published in German by Verlag Paul Parey in 1984. The authors intend it to

be (i) an introduction to the theory of dynamical systems (and in particular the qualitative theory of

differential equations), based entirely on examples from biology, and (ii) a survey of recent developments

on four branches of the theory of evolution, namely population genetics, mathematical ecology, prebiotic

evolution of macromolecules, and game-theoretic modeling of animal behaviour. The book is divided

into seven parts (which comprise together 29 chapters): 1. Selection dynamics and population genetics;

2. Growth rates and ecological models: an ABC on ODE; 3. Test tube evolution and hypercycles: a

prebiotic primer; 4. Strategies and stability: an opening in game dynamics; 5. Compete, predate or

cooperate: the struggle for permanence; 6. Back to the gene pool: gradients and cycles; 7. On sex and

games: strategic and genetic evolution.

Mathematics in Oil Production. Edited by Sir Sam Edwards and P. R. King, Oxford

University Press, 1989, x+375 pp., $75.00

This is volume 18 in The Institute of Mathematics and its Applications Conference Series, and is

based on the proceedings of a conference organized by the Institute at Robinson College, Cambridge,

in July 1987. The fourteen papers presented here address questions such as: How do two or three fluid

phases move together? How does a less dense fluid move through a denser? What are the relationships

between flows in porous and fractured materials? These practical questions lead to theoretical problems,

and the papers discuss both the mathematical and computational problems confronting the applied

mathematician who wishes to tackle them.

An Introduction to Hilbert Space. By Nicholas Young, Cambridge University Press, 1988,

x+239 pp., $59.50 cloth; $21.95 paper

Chapters 1-8 present the basic notions of Hilbert Space in a way accessible to undergraduate students.

It includes historical and background material. The second half of the book describes two substantial

applications: (i) the Sturm-Liouville theory of eigenfunction expansions and its role in the solution

of the partial differential equations of mathematical physics by the method of separation of variables

(Chapters 9-11), and (ii) Chapters 12-16 (see below). Chapter headings: 1. Inner product spaces; 2.

Normed spaces; 3. Hilbert and Banach spaces; 4. Orthogonal expansions; 5. Classical Fourier series;

6. Dual spaces; 7. Linear operators; 8. Compact operators; 9. Sturm-Liouville systems; 10. Green's

functions; 11. Eigenfunction expansions; 12. Positive operators and contractions; 13. Hardy spaces; 14.

Interlude: complex analysis and operators in engineering; 15. Approximation by analytic functions; 16.

Approximation by meromorphic functions.

The Fourier Integral and Certain of its Applications. By Norbert Wiener, Cambridge

University Press, 1989, xiii+201 pp., $16.95

This is a reissue, with new foreword by Jean-Pierre Kahane, of Wiener's famous treatise of 1933.



500 NEW BOOKS

Physical Fluid Dynamics. By D. J. Tritton, Oxford University Press, 1988, xvii+519 pp.,
$75.00 cloth, $35.00 paper

This is the second edition of a text first published by Van Nostrand Reinhold in 1977. There are

several changes and additions, introducing topics that have assumed greater importance since the first

edition was prepared. Its distinctive approach to the study of fluid mechanics is retained.

Relations, Bounds and Approximations for Order Statistics. By Barry C. Arnold and N.

Balakrishnan, Springer-Verlag, 1989, viii+173 pp., $20.60

This is volume 53 of Lecture Notes in Statistics. It is a compendium of results on the subject of bounds

on order statistics, going back to Sir Francis Galton's work. Chapter headings: 1. The distribution of

order statistics; 2. Recurrence relations and identities for order statistics; 3. Bounds on expectations

of order statistics; 4. Approximations to moments of order statistics; 5. Order statistics from a sample

containing a single outlier; 6. Record values.

Theory of Duality in Mathematical Programming. By Manfred Walk, Springer-Verlag,

1989, 178 pp., $49.00

The author's aim in this book is to introduce students of mathematics, science, economics, and man-

agement to the qualitative theory of mathematical programming in vector spaces. A basic knowledge of

analysis and linear algebra is required, and the author also applies some elementary ideas of functional

analysis for a more rigorous construction of proofs and for some generalisations of the finite-dimensional

theory. Many different concrete programming problems possess the same theoretical basis, which the

author formulates as a principle of duality. In generalizing this from linear to nonlinear programming,

the Fenchel theory of conjugate functions plays an important role. The main theme of this book is to

represent such relations of duality and to consider a general theoretical basis for different special program-

ming problems. It discusses some of the most important such problems by concentrating on specially

chosen Lagrangian forms. For linear programming the investigations are extended by constructing the

theory of Banach spaces. In infinite-dimensional Banach spaces the author gives a generalization of the

transportation and potential problems in finite directed graphs. The first chapter gives a collection of

relations between convex sets, hyperplanes and extremal points required later. In the second chapter,

relations of duality are formulated and equivalence theorems proved with respect to saddle-point, duality

and minimax theorems. The third chapter deals with the embedding of different programming problems

in connection with specially chosen Lagrangian forms.

Probability and Statistics— Theory and Applications. By Gunnar Blom, Springer-Verlag,

1989, xi+356 pp., $59.00

This is a volume in the series Springer Texts in Statistics. It is an extended and modified translation of

the third edition of a text first published in Swedish in 1969 and used for many years at the Royal Institute

of Technology in Stockholm. The author's aim has been to do justice both to mathematical arguments

and to practical applications, and to make the text suitable for students with a calculus background. He

treats elementary probability theory with applications, statistical theory with applications, and includes

a chapter on planning statistical investigations.



540 NEW BOOKS

Bayesian Statistics: Principles, Models, and Applications. By S. James Press, John

Wiley and Sons, 1989, xvi+237 pp., $34.95

This is a volume in the Wiley series in Probability and Mathematical Statistics. Part I (Chapters 1-4)

focuses on the theoretical aspects of Bayesian statistics. It begins with the studies of James Bernoulli in

1713, then moves on to offer detailed coverage of the fundamentals, including probability and decision-

making axiom systems, coherence and probability definitions, plus the principles of Bayes Theorem,

decision theory, and DeFinetti's theorem. In Part II (Chapters 5-8), models and applications are pro-

vided in step-by-step detail. Topics include Bayesian inference in simple linear regression, Bayesian

multivariate analysis of variance and covariance, and Bayesian inference in classification and discrimina-

tion. There are also some case studies, such as the disputed authorship of the Federalist papers, and the

results of a RAND corporation experiment assessing the probability of nuclear war in the 1980s. The

original essay by Bayes is reproduced in its entirety, with a biographical sketch.

Shape Theory: Categorical Methods of Approximation. By J.-M. Cordier and T. Porter,

John Wiley and Sons, 1989, 207 pp., $59.95

This is a volume in the Ellis Horwood series in Mathematics and its Applications. It is an account

of geometric shape theory as developed by K. Borsuk and others. This theory exemplifies the process

of using known information on the topology of polyhedra to obtain analogous information on arbitrary

compact (metric) spaces. The monograph clarifies the different treatments of shape theory, treating

the categorical form in depth for the first time. It treats shape theory as a case study to illustrate

and motivate general ideas relevant to any situation in which certain archetypical models are used as

a basis for systems of approximations to more general objects, a situation occurring in many areas of

mathematics. The authors unify and consolidate much research from category theory, shape theory,

and the study of topological algebras. Chapter headings: 1. Borsuk's shape theory for compact metric

spaces; 2. Categorical shape theory; 3. Shape theory for topological spaces; 4. Distributors and shape

theory; 5. Functors between shape theories; 6. Stability and movability. There is an appendix entitled:

Categorical shape theory and pattern recognition, a possible link.

Statistical Design and Analysis of Experiments, with Applications to Engineering and

Science. By Robert L. Mason, Richard F. Gunst, and James L. Hess, John Wiley and

Sons, 1989, xvi+692 pp., $59.95

This is a volume in the Wiley series in Probability and Mathematical Statistics. It is a practical

guide, stressing the strategy of experimentation, data analysis, and the interpretation of experimental

results and presenting statistics as an integral component of experimentation from the planning stage to

the presentation of the conclusions. The authors have selected techniques that are widely recognized as

fundamental to the statistical design and analysis of experiments or as valuable alternatives to standard

ones, and new procedures for which proper application does not require extensive training in statistical

theory. The book is divided into five sections, including an introduction (Chapters 1 and 2) that

presents an overview of many conceptual foundations of modern statistical practice. Part I (Chapters

3 to 5) presents basic descriptive statistics and graphical displays. Part II (Chapters 6 to 11) is the

experimental design portion of the book. Part III (Chapters 12 to 20) emphasizes the analysis of data

from designed experiments and presents analysis of data from each of the designs discussed in Part II.

Part IV (Chapters 21 to 28) is devoted to regression modeling, including techniques and identification

of influential observations.



570 NEW BOOKS

The Sequential Statistical Analysis of Hypothesis Testing, Point and Interval Estimation,

and Decision Theory. By Z. Govindarajulu, American Sciences Press, 1987, ix+680 pp.,

$48.50

This is a corrected edition of volume 5 in the American Series in Mathematical and Management

Sciences, first published in 1981. It is an up-to-date and comprehensive treatment of the field, with the

mathematical and statistical level kept such as to make it suitable as a text for students, in addition to

constituting a reference work for research workers and users of sequential procedures. Chapter headings:

1. Preliminaries; 2. The sequential probability ratio test; 3. Sequential tests for composite hypotheses; 4.

Sequential estimation; 5. Specific problems in sequential estimation; 6. Optimal stopping problem: the

secretary problem. There are eight appendices, on background material such as the solution of Wald's

equation, large sample properties of maximum likelihood estimates, the normal diffusion process, etc.

Simulated Annealing and Optimization: Modern Algorithms with VLSI, Optimal Design,

and Missile Defense Applications. Edited by Mark E. Johnson, American Sciences Press,

1988, $57.50

This is volume 17 in the American Series in Mathematical and Management Sciences. It is a

collection of eight papers on the subject, including a comprehensive annotated bibliography of about

300 papers and reports on the theory and applications of simulated annealing published to-date; these

are also listed by application area as well as algorithm design (using 40 classification categories). The

papers in the volume provide an overview of the simulated annealing algorithm in its most recent and

successful forms, detailed applications to the areas stated in the title (including a FORTRAN code for

the algorithm), and considerations of algorithm acceleration, neighborhood size, and benchmarking.

Lattice Points. By P. Erdos, P. M. Gruber, and J. Hammer, Longman Scientific and

Technical, and John Wiley and Sons, 1989, vii+184 pp., $79.95

This is volume 39 of Pitman Monographs and Surveys in Pure and Applied Mathematics. In it, the

authors discuss geometric, number theoretic, combinatorial and analytic results, theories and problems

related to lattice points. Problems of the geometry of numbers make up a substantial part of the book, but

topics covered also include dissection problems, lattice polytopes, packing, covering and tiling problems,

combinatorics, graph theory, mathematical crystallography, applications to numerical integration, coding

and several others. Only a small number of proofs are included, but heuristic arguments are given and

intuitive descriptions given.

Spacetime and Singularities—An Introduction. By Gregory L. Naber, Cambridge Uni-

versity Press, 1988, ix+174 pp., $39.50 cloth; $16.95 paper

This is volume 11 of London Mathematical Society Student Texts. The intention of this monograph

is to provide students of mathematics and physics who may have had no previous exposure to relativity

and/or differential geometry with a brief, reasonably self-contained and elementary introduction to the

ideas required for a rigorous understanding of the simplest of the theorems of Stephen Hawking concerned

with the existence of cosmological singularities and those of Roger Penrose dealing with singularities

that arise from gravitational collapse (black holes). The necessary ideas from general relativity and

modern differential geometry are introduced along the way. The chapter headings are: 1. The geometry

of Minkowski spacetime; 2. Some concepts from relativistic mechanics; 3. More general spacetimes:

gravity; 4. The proof of Hawking's theorem.


