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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 fc, 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 4- b2)1/2] is preferable to e'a ^ ^ 
.

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/2b) . cos ^  —- is preferable to  —.
cos (a/26) cos ^

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

/_i 
r f sin u

u sin udu is preferable to I  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 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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74 NEW BOOKS

Statistics on the Table—The History of Statistical Concepts and Methods. By Stephen
M. Stigler, Harvard University Press, 1999, viii + 488 pp., $45.00

This is a collection of 22 essays, arranged in five groups: 1. Statistics and social science; 2. Galtonian
ideas; 3. Some seventeenth-century explorers; 4. Questions of discovery; 5. Questions of standards.
Topics include seventeenth-century medicine and the circulation of the blood, the cause of the Great
Depression, the effect of the California gold discoveries of 1848 upon price levels, determinations of the
shape of the earth and the speed of light, the meter of Virgil's poetry, the prediction of the Second
Coming of Christ. The title essay tells how Karl Pearson came to issue the challenge to put 

"statistics

on the table" to the economists Marshall, Keynes, and Pigou in 1911. Several of the essays are entirely
non-technical; all examine statistical ideas with an eye for their essence and what their history can tell
us for current disputes.

Theoretical Astrophysics, Volume II: Stars and Stellar Systems. By T. Padmanabhan,
Cambridge University Press, 2001, xvii + 575 pp., $120.00 (hardback), $44.95 (paper-
back)

The key physical concepts required in volumes 2 and 3 of this work (e.g., radiative processes, fluid
mechanics, plasma physics, etc.) are presented in volume I (Astrophysical Processes), from a unified
perspective, and applied in later volumes to different astrophysical situations (volume 3 will be entitled
Galaxies and Cosmology). In this volume, the fundamentals of stellar structure, stellar evolution, and
stellar remnants—treated as isolated systems—are covered in Chapters 2-6, the behaviour of binary
stellar systems in Chapter 7, and Chapters 8-10 treat special topics. The three-volume work is written
so as to be understandable by lst-year graduate students in theoretical physics, astronomy, astrophysics,
and cosmology. Chapter headings: 1. Overview: stars and stellar systems; 2. Stellar structure; 3. Stellar
evolution; 4. Supernova (type II); 5. White dwarfs, neutron stars, and black holes; 6. Pulsars; 7. Binary
stars and accretion; 8. The sun and the solar system; 9. The interstellar medium; 10. Globular clusters.

Structure and Interpretation of Classical Mechanics. By Gerald Jay Sussman and Jack
Wisdom, with Meinhard E. Meyer, The MIT Press, 2001, xxi + 534 pp., $60.00

From the preface: 
"This book presents classical mechanics from an unusual perspective. It focuses

on understanding motion rather than deriving equations of motion. It weaves recent discoveries in
nonlinear dynamics throughout the presentation, rather than presenting them as an afterthought. It
uses fundamental mathematical notation that allows precise understanding of fundamental properties of
classical mechanics. It uses computation to constrain notation, to capture and formalize methods, for
simulation, and for symbolic analysis." To achieve their aim, tested in several years of teaching at MIT,
the authors introduce a notation (outlined in an appendix) that avoids the ambiguities in the classical
notation, and use computational algorithms to communicate precisely some of the methods employed in
the analysis of dynamical phenomena. They express computational algorithms in Scheme, a dialect of
the Lisp family, which is used in introductory computer science courses at MIT and which they outline in
an appendix. Chapter headings: 1. Lagrangian mechanics; 2. Rigid bodies; 3. Hamiltonian mechanics;
4. Phase space structure; 5. Canonical transformations; 6. Canonical perturbation theory; 7. Appendix:
Scheme; 8. Appendix: Our notation.



86 NEW BOOKS

Turbulence Structure Vortex Dynamics. Edited by J. C. R. Hunt and J. C. Vassilicos,
Cambridge University Press, 2001, xiii + 306 pp., $80.00

These are the proceedings of the Symposium on Vortex Dynamics and Turbulence Structure, which
was part of the program on turbulence held between January and July 1999 at the Isaac Newton In-
stitute in Cambridge. The papers in this volume address questions such as the following. What is the
overall significance for turbulent flows of vortical structure? How should one study their persistence and
characteristic structure; do they correspond to some kind of eigensolutions of the basic equations or of
some reduced form of these equations; what are their geometrical statistics and their stability, given
that they exist in a chaotic environment with many other structures surrounding them? How do they
interact or not interact with each other and with surrounding turbulence, and what are their dissipative
properties? Are the near singularities of the turbulence or the conjectured finite-time singularities related
to the vortical or other structures, and if so what kind? What are the Eulerian and Lagrangian proper-
ties of such structures, and how do their conditional statistics relate to the unconditional Eulerian and
Lagrangian statistics (e.g., spectra, energy cascades up- and down-scale, relative motions of particles)
and the scaling properties of the entire flow? To what extent can turbulence be represented in terms of
space-filling functions such as Fourier or Chebyshev basis functions or is it necessary to work in terms
of localised functions such as wavelets?

Wavelets in Physics. By J. C. van den Berg, Cambridge University Press, 1999, xxii +
453 pp., $95.00

This book surveys the application of the recently-developed technique of the wavelet transform to
a wide range of physical fields, including astrophysics, turbulence, meteorology, plasma physics, atomic
and solid state physics, multifractals occurring in physics, biophysics, and mathematical physics. There
are 11 papers, preceded by a guided tour through the book by the editor: 1. Wavelet analysis: a new
tool in physics; 2. The 2-D wavelet transform, physical applications and generalizations; 3. Wavelets and
astrophysical applications; 4. Turbulence analysis, modelling and computing using wavelets; 5. Wavelets
and detection of coherent structures in fluid turbulence; 6. Wavelets, non-linearity and turbulence in
fusion plasmas; 7. Transfers and fluxes of wind kinetic energy between orthogonal wavelet components
during atmospheric blocking; 8. Wavelets in atomic physics and in solid state physics; 9. The ther-
modynamics of fractals revisited with wavelets; 10. Wavelets in medicine and physiology; 11. Wavelet
dimension and time evolution.

Quaternions and Rotation Sequences—A Primer with Applications to Orbits, Aerospace,
and Virtual Reality. By Jack B. Kuipers, Princeton University Press, 1999, xviii + 371
pp., $49.50

This book is an exposition of the quaternion, a 4-tuple, introduced by Hamilton in the 1800's, and its

primary application in a rotation operator. It also presents the more conventional 3x3(9 element) matrix
rotation operator. The volume comprises three main parts. The opening chapters present introductory
material and establish the book's terminology and notation. The next section presents the mathematical
properties of quaternions, including quaternion algebra and geometry. It includes more advanced special
topics in spherical geometry, along with an introduction to quaternion calculus and perturbation theory,
required in situations involving dynamics and kinematics. Among state-of-the-art applications is a six-
degree-of-freedom, electromagnetic, position-and-orientation transducer. Finally, the author discusses
the computer graphics necessary for the development of applications for virtual reality.



98 NEW BOOKS

Analysis for Applied Mathematics. By Ward Cheney, Springer-Verlag, 2001, viii + 444
pp., $49.95

This is volume 208 in the series Graduate Texts in Mathematics. It evolved from a course at the
University of Texas at Austin for beginning graduate students in mathematics, particularly students
who intended to specialize in applied mathematics. It thus deals with topics in analysis that impinge
on applied mathematics. Chapter headings: 1. Normed linear spaces; 2. Hilbert spaces; 3. Calculus in
Banach spaces; 4. Basic approximate methods of analysis; 5. Distributions; 6. The Fourier transform;
7. Additional topics; 8. Measure and integration.

Statistics in Genetics and in the Environmental Sciences. Edited by Luisa Turrin Fern-
holz, Stephan Morgenthaler, and Werner Stahel, Birkhauser-Verlag, 2001, xiv + 183 pp.,
$74.95

This is a volume in the series Trends in Mathematics. The 12 papers in it are based on the talks
presented at the Workshop on Statistics and the Sciences, held at the Centro Stefano Franscini in Ascona,
Switzerland, May 23 to 28, 1999. The articles range from human and animal genetic DNA research
to carcinogens and chemical concentrations in the environment and to space debris and atmospheric
chemistry, and include some on applicable general statistical methods.

Generalized Riccati Theory and Robust Control -A Popov Function Approach. By V.
Ionescu, C. Oara, and M. Wiss, John Wiley and Sons, 1999, xii + 380 pp., $125.00

This book is a comprehensive presentation of an original approach—which the authors call the Popov
function approach—to the theory of the algebraic Riccati equation and its application to the robust
control of linear dynamical systems. Part I outlines in two chapters some background as well as more
advanced results in linear algebra. Part II embodies a comprehensive presentation of general results
on the Riccati equation. Part III consists of five chapters comprising mathematical problems from the
realm of systems theory and robust control. Table of Contents: Part I. General Matrix Theory and
Linear Dynamic Systems. 1. Matrices, matrix pencils, and rational matrix functions; 2. Linear dynamic
systems; Part II. Generalized Riccati Theory. 3. Popov triplets; 4. Riccati theory: an operator-based
approach; 5. Riccati equations and matrix pencils: the regular case; 6. Riccati systems and matrix
pencils: the general case; Part III. Applications to Systems Theory and Robust Control. 7. Applications
to systems theory; 8. The four-block Nehari problem; 9. The optimal H2-control problem; 10. The
H°°-control problem; 11. Robust stabilization. There is a bibliography with about 125 items.

Systems of Conservation Laws, Volume 1—Hyperbolicity Entropies, Shock Waves. By
Denis Serre, translated by Ian N. Sneddon, Cambridge University Press, 1999, xxii +
263 pp., $69.95

The conservation laws that are the subject of this work are those of physics or mechanics, when
the state of the system considered is a vector-valued function of space variables x = (xi,. .., x(j) and
of time t. Chapter headings: 1. Some models; 2. Scalar equations in dimension d = 1; 3. Linear and
quasi-linear systems; 4. Dimension d = 1, the Riemann problem; 5. The Glimm scheme; 6. Second-order
perturbations; 7. Viscosity profiles for shock waves.



110 NEW BOOKS

Gravitational Solitons. By V. Belinski and E. Verdaguer, Cambridge University Press,
2001, xiii+258 pp., $90.00

This is a volume in the series Cambridge Monographs on Mathematical Physics. It gives a self-
contained exposition of the theory of gravitational solitons and provides a comprehensive review of exact
soliton solutions to Einstein's equations. The book is divided into eight chapters. Chapter 1 starts with
an overview of the Inverse Scattering Method (ISM) in nonlinear physics and discusses, in particular,
the sine-Gordon equation. It goes on to generalize and adapt the ISM in the gravitational context to
solve the Einstein equations in vacuum. In chapter 2, the authors study some general properties of
the gravitational soliton solutions. Chapter 3 is devoted to the ISM for the Einstein-Maxwell equations
under symmetry restrictions for space-time. Chapters 4 and 5 deal with gravitational soliton solutions
in the cosmological context. A number of solutions are derived to generalize isotropic and homogeneous
cosmologies. Most of the cosmological solutions have been generated from the spatially homogeneous
but anisotropic Bianchi I background metrics. One finds pulse waves, co-solitons, composite universes,
and, in particular, the collision of solitons on a cosmological background. In chapter 5, soliton metrics
that are not diagonal or in backgrounds different from Bianchi I are considered. Chapter 6 describes
gravitational solitons with cylindrical symmetry and chapter 7 the connection of gravitational solitons
with exact gravitational plane waves and the head-on collision of plane waves. Chapter 8 is devoted to the
stationary axisymmetric gravitational soliton solutions. The contents of the book should be accessible
to any reader with a first introductory course in general relativity. There is a bibliography with 316
items.

Elements of Mathematical Ecology. By Mark Kot, Cambridge University Press, 2001,
viii+453 pp., $110.00 (hardback), $39.95 (paperback)

The book focuses on population ecology with forays into community and evolutionary ecology. The
author suggests that it could have been called The Dynamics of Biological Populations. The six chap-
ters are divided into two parts: Unstructured (chapters 1-3) and structured (chapters 4-6) population
models. The six chapter headings are: 1. Single-species models; 2. Interacting populations; 3. Dynamics
of exploited populations; 4. Spatially structured models; 5. Age-structured models; 6. Sex-structured
models. In chapter 4, the focus is on reaction-diffusion models. In chapter 5, the author compares
integral equations, discrete renewal equations, matrix population models, and partial differential equa-
tions. The emphasis throughout is on simple mechanistic models that generate interesting hypotheses
or explanations rather than on detailed and complex models that provide detailed forecasts.

Matrix Algebra for Applied Economics. By Shayle R. Searle and Lois Schertz Willett,
Wiley, 2000, xviii+402 pp.

This is a volume in the Wiley Series in Probability and Statistics. It is designed for students of
economics and for practicing economists and has three parts: Part I, Basics, is chapters 1-5, which
presents the scope and basic definitions of matrices in Chapter 1, arithmetic and simple operations of
matrices in Chapter 2, with special matrices and their properties described in Chapter 3. The analogue
of division is described in Chapter 5, requiring the pre-requisite determinants of Chapter 4. Part II,
Necessary Theory, is chapters 6-12. It deals with concepts and operations that are needed for using
matrices in real-life situations. Its seven chapters begin with linear dependence and independence, and
proceed through rank, canonical forms, generalized inverses, solving equations, eigen roots and vectors,
and, as Chapter 12, other useful operations such as orthogonal and idempotent matrices, canonical forms
and other decompositions, matrix functions and differential calculus. Part III, Working with Matrices,
has five chapters, each dealing with a topic of major interest to economists in which matrix algebra
simplifies the understanding and solution of real questions in economics. These chapters present linear
equations, regression, linear models, linear programming, and Markov chains, all with several examples
from real-life economics.



130 NEW BOOKS

Linear Elastic Waves. By John G. Harris, Cambridge University Press, 2001, xv+162
pp.

This is a volume in the series Cambridge Texts in Applied Mathematics and deals with the propagation
and scattering of linear elastic waves. The author has used two unifying themes throughout. The first is
that an understanding of plane-wave interactions is fundamental to understanding more complex wave
interactions. The second is that waves are best understood in an asymptotic approximation where
they are free of the complications of their excitation and are governed primarily by their propagation
environment. Therefore plane-wave spectral analyses and asymptotic approximations are the main
techniques used to study the more complicated problems. Chapter headings: 1. Simple wave solutions;
2. Kinematical descriptions of waves; 3. Reflection, refraction, and interfacial waves; 4. Green's tensor
and integral representations; 5. Radiation and diffraction; 6. Guided waves and dispersion.

Navier-Stokes Equations and Turbulence. By C. Foias, O. Manley, R. Rosa, and R.
Temam, Cambridge University Press, 2001, xiii+347 pp., $90.00

This is a volume in the series Encyclopedia of Mathematics and its Applications, of which the Found-
ing Editor was the late Gian-Carlo Rota. The monograph is an attempt to address the theory of turbu-
lence from the point of view of several disciplines. Its objectives are to inform physicists and engineers
about the mathematical tools available, and to instruct mathematicians about the nature of physical
turbulence. To achieve these aims, the authors have striven to make the mathematical part accessible
to physicists and engineers, and the physical part accessible to mathematicians, without sacrificing rigor
in either case. In addition to these didactic goals, one of the scientific goals of the book is to investigate
what can be learned about the physical properties of turbulence using Sobolev spaces and the functional
analysis methods based on them. It is shown, for instance, that these spaces are in fact representations of
observable physical phenomena. Another objective of the book is to make the connection between three
of the classical approaches to turbulence: the Navier-Stokes equations, the Kolmogorov statistical theory
of turbulence, and other statistical theories such as those due to Landau-Lifshitz and Monin-Yaglom.
The authors show, for instance, that many known results in the conventional theory of turbulence can
be directly derived from the Navier-Stokes equations. The level of mathematical preparation for under-
standing the material is an elementary knowledge of partial differential equations and their solution in
terms of eigenfunction expansions—more advanced concepts are presented in detail as needed, as is a tu-
torial on Sobolev spaces. Chapter headings: 1. Introduction and overview of turbulence; 2. Elements of
the mathematical theory of the Navier-Stokes equations; 3. Finite dimensionality of flows; 4. Stationary
statistical solutions of the Navier-Stokes equations, time averages, and attractors; 5. Time-dependent
statistical solutions of the Navier-Stokes equations and fully-developed turbulence.

Asymptotics and Mellin-Barnes Integrals. By R. B. Paris and D. Kaminski, Cambridge
University Press, 2001, xvi+422 pp., $95.00

This is a volume in the series Encyclopedia of Mathematics and its Applications, of which the Found-
ing Editor was the late Gian-Carlo Rota. Mellin-Barnes integrals are characterized by integrands in-
volving one or more gamma functions with integration contours that thread their way around sequences
of poles of the integrands. They are a powerful tool in the development of asymptotic expansions of
functions defined by integrals or differential equations. Their utility is partly due to the fact that the
asymptotic behaviour near the origin and at infinity of the function being represented is related to
the singularity structure in the complex plane of the resulting integrand. Their early history is bound
up in the study of hypergeometric functions of the 19th and early 20th centuries. This monograph
presents the most comprehensive account to date of Mellin-Barnes integrals and their interactions with
asymptotics. Chapter headings: 1. Introduction; 2. Fundamental results; 3. Properties of Mellin trans-
forms; 4. Applications of Mellin transforms; 5. Asymptotic expansions; 6. The Stokes phenomenon and
hyperasymptotics; 7. Multiple Mellin-Barnes integrals; 8. Application to some special functions.


