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Quarterly of Applied Mathematics

The Quarterly of Applied Mathematics prints original papers in applied mathematics which
have an intimate connection with applications. It is expected that each paper will be of a high
scientific standard; that the presentation will be of such character that the paper can be easily
read by those to whom it would be of interest; and that the mathematical argument, judged by
the standard of the field of application, will be of an advanced character.

In accordance with their general policy, the Editors welcome particularly contributions which
will be of interest both to mathematicians and to scientists or engineers. Authors will receive
galley proof only. The author’s institution will be requested to pay a publication charge of $30
per page to support production costs which, if honored, entitles the author to 100 free offprints.
Detailed instructions will be sent with galley proofs.

Submission information. Manuscripts (two copies) submitted for publication should be
sent to the Editorial Office, Box F, Brown University, Providence, RI 02912, USA, either di-
rectly or through any one of the Editors. The final decision on acceptance of a manuscript for
publication is made by the Managing Editor. Once a manuscript has been accepted for publi-
cation, an electronic manuscript can be submitted. Simultaneous submissions (i.e., concurrent
submissions to another journal) are not accepted.

Copying and reprinting. Material in this journal may be reproduced by any means for
educational and scientific purposes without fee or permission with the exception of reproduc-
tion by services that collect fees for delivery of documents and provided that the customary
acknowledgment of the source is given. This consent does not extend to other kinds of copy-
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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.”

Submission of Accepted Manuscripts:

Submission of electronically-prepared manuscripts is encouraged, with a strong prefer-
ence for ApMS-IXTEX. To assist authors in preparing electronic manuscripts, the AMS has
prepared author packages. The author package includes instructions for preparing elec-
tronic manuscripts, the AMS Author Handbook, samples, graphic creation instructions,
and a style file. Though ApMS-IXTEX is the highly preferred format of TgX, an author
package is also available in ApAS-TEX. When choosing a style file for the Quarterly of
Applied Mathematics, choose the generic journal package, made available by the American
Mathematical Society at www.ams.org/tex/author-info.html. For more technical informa-
tion, please visit www.ams.org/authors/author-faq.html.

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 Quarterly of Applied Mathematics. When it is not possible to electronically prepare
a manuscript, the manuscript should be typeset or typewritten double-spaced on one side
only and figures should be drawn with black India ink on glossy white paper. Please
note that an electronically-prepared manuscript moves much more swiftly through the
production process than does a typewritten paper.

Electronic manuscripts should be submitted only after the paper has been accepted for
publication. Electronically-prepared manuscripts (.tex files along with .eps (or .tiff) files
for figures) should be submitted via the web at www.ams.org/submit-book-journal, or sent
via email to pub-submit@ams.org, or sent on diskettes or CD-ROM disks to the Electronic
Prepress Department, American Mathematical Society, 201 Charles St., Providence, RI
02904-2294 USA. When submitting electronic manuscripts via email or diskette, please
include a message indicating that the paper has been accepted for publication in the
Quarterly of Applied Mathematics.

Electronic Graphics:

Comprehensive instructions on preparing graphics are included in PDF format in the
author package. Submit files for graphics as EPS (Encapsulated PostScript) files. This
includes graphics originating via a graphics application as well as scanned photographs or
other computer-generated images. If this is not possible, TIFF files are acceptable as long
as they can be opened in Adobe Photoshop or Illustrator. No matter what method is used
to produce the graphics, it is necessary to provide a paper copy to the AMS.

Authors using graphics packages for the creation of electronic art should avoid the use
of any lines thinner than 0.5 points in width at 100%. Many graphics packages allow
the user to specify a “hairline” for a very thin line. Hairlines often look acceptable when
proofed on a typical laser printer. However, when produced on a high-resolution laser
imagesetter, hairlines become nearly invisible and will be lost entirely in the final printing

process.

Screens should be set to values between 15% and 85%. Screens that fall outside of this
range are too light or too dark to print correctly. Variations of screens within a graphic
should be no less than 10%.
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458 NEW BOOKS

Systems of Conservation Laws, Volume 2— Geometric Structures, Oscillations and Mized
Problems. By Denis Serre, translated by Ian N. Sneddon, Cambridge University Press,
2000, viii + 269 pp., $74.95

Following on from the previous volume (see review in this journal’s issue of March 2003, p. 110),
the author considers the maximum principle from the viewpoints of both viscous approximation and
numerical schemes. Convergence is studied through compensated compactness. This tool is applied
to the description of large amplitude wave propagation. Small waves are studied through geometrical
optics. Special structures are presented in chapters on rich and Temple systems. The author explains
why the initial-boundary value problem is far from trivial, with descriptions of the Kreiss-Lopatinski
condition for wellposedness, with applications to shock wave stability, and certain problems in boundary
layer theory.

An Introduction to Radiative Transfer—Methods and Applications in Astrophysics. By
Annamaneni Peraiah, Cambridge University Press, 2002, xii + 480 pp., $110.00 (hard-
cover), $40.00 (softcover)

This book presents techniques developed by astrophysicists for solving the radiative transfer equa-
tions as applied to stellar atmospheres, planetary nebulae, supernovae, and other objects with similar
geometrical and physical conditions. It includes the different accurate, fast, probabilistic, and approxi-
mate methods used for computing line profiles, polarization due to resonance line scattering, polarization
in magnetic media, and similar phenomena. Chapter headings: 1. Definitions of fundamental quantities
of the radiative field; 2. The equations of radiative transfer; 3. Methods of solution of the transfer equa-
tion; 4. Two-point boundary problems; 5. Principle of invariance; 6. Discrete space theory; 7. Transfer
equation in moving media: the observer frame; 8. Radiative transfer equation in comoving frame; 9.
Escape probability methods; 10. Operator perturbation methods; 11. Polarization; 12. Polarization in
magnetic media; 13. Multidimensional radiative transfer.




508 NEW BOOKS

Introduction to Stochastic Search and Optimization— FEstimation, Simulation, and Con-
trol. By James C. Spall, Wiley-Interscience, 2003, xx + 595 pp.

This is a volume in the Wiley-Interscience Series in Discrete Mathematics and Optimization. It
provides a broad survey of many of the most important methods in the field. These include random
search, recursive least squares, stochastic approximation, simulated annealing, evolutionary computation
(including genetic algorithms), and reinforced learning. It also includes a discussion of closely-related
subjects such as multiple statistical comparisons, model selection, simulation-based optimization, Markov
chain Monte Carlo, and experimental design. Chapters 1-12 are devoted to a description of core algo-
rithms and chapters 13-17 discuss some closely related subjects inmodeling, simulation, and estimation,
including some important applications of the algorithms in chapters 1-12. Readers should have a work-
ing knowledge of basic probability and statistics as well as command of multivariate calculus and basic
matrix algebra. Chapter headings: 1. Stochastic search and optimization: motivation and supporting
results; 2. Direct methods for stochastic search; 3. Recursive estimation for linear models; 4. Stochas-
tic approximation for nonlinear root-finding; 5. Stochastic gradient form of stochastic approximation;
6. Stochastic approximation and the finite difference method; 7. Simultaneous perturbation stochastic
approximation; 8. Annealing-type algorithms; 9. Evolutionary computation I: genetic algorithms; 10.
Evolutionary computation II: general methods and theory; 11. Reinforced learning via temporal differ-
ences; 12. Statistical methods for optimization in discrete problems; 13. Model selection and statistical
information; 14. Simulation-based optimization I: regeneration, common random numbers, and selec-
tion methods; 15. Simulation-based optimization II: stochastic gradient and sample path methods; 16.
Markov chain Monte-Carlo; 17. Optimal design for experimental inputs. There are five appendices,
reviewing essential background in multivariate analysis, matrix theory, statistical testing, probability
theory, pseudorandom number generation, and Markov chains. There is a bibliography of about 400
items and a section with answers to selected exercises.

Analysis of Panel Data. By Cheng Hsiao, Cambridge University Press, 2003, xv + 366
pp-, $85.00 (hardcover), $30.00 (softcover)

First published in 1986, this is the second edition and a substantial revision of volume 34 in the
Econometric Society Monographs serics. Some of the major additions are on nonlinear panel data models
of discrete choice (chapter 7) and sample selection (chapter 8), new sections on estimation of dynamic
models, Bayesian treatment of models with fixed and random coefficients, and repeated cross-sectional
data, as well as miscellaneous topics (chapter 10) such as simulation techniques, multiple level structure,
cross-sectional dependence, etc. Many discussions of old chapters have been updated. For instance, the
notion of strict exogeneity is introduced. The emphasis remains on formulating appropriate statistical
inference for issues shaped by important policy concerns. Chapter headings: 1. Introduction; 2. Analysis
of covariance; 3. Simple regression with variable intercepts; 4. Dynamic models with variable intercepts;
5. Simultaneous-equation models; 6. Variable coefficient models; 7. Discrete data; 8. Truncated and
censored data; 9. Incomplete panel data; 10. Miscellaneous topics; 11. A summary view. There is a
bibliography of over 400 items.




552 NEW BOOKS

Geometry, Topology and Physics. By Mikio Nakahara, Institute of Physics Publishing,
2003, xxii + 573 pp., $55.00

First published in 1990, this is the second edition of a volume in the Graduate Student Series in
Physics. It is an expansion of lectures at the University of Essex to postgraduate students and faculty
members working in particle physics, condensed matter physics, and general relativity. It is meant to
fill the gap between highly advanced and introductory books and is divided into four parts. Chapters
1 and 2 deal with the preliminary concepts in physics and mathematics, respectively. Chapters 3 to
8 are devoted to the basics of algebraic topology and differential geometry (homology and homotopy
groups, manifolds, Riemannian geometry), chapters 9 to 12 to the unification of topology and geometry
(fibre bundles, characteristic classes, index theorems), and chapters 13 and 14 to the most fascinating
applications of topology and geometry in contemporary physics.In chapter 13, the author applies the
theory of fibre bundles, characteristic classes, and index theorems to the study of anomalies in gauge
theory, and in chapter 14, Polyako’s bosonic string theory is analysed from the geometrical point of view.

Waves and Compressible Flow. By Hilary Ockendon and John R. Ockendon, Springer,
2004, ix + 188 pp., $59.95

This is volume 47 in the Texts in Applied Mathematics series. It has its origin in lecture notes
for a course given at Oxford over many years, which formed the basis for On Inviscid Fluid Flows
by John Ockendon and Alan Tayler, published in 1983. This monograph has now been retitled and
rewritten to reflect scientific development in the 1990s. In particular, it reflects what the authors call
the three recent revolutions which have changed the mathematical aspects of compressible flow and,
more generally, of wave motion: the computer revolution, which has changed the emphasis from exact
solutions and ad hoc approximate solutions to well-posedness and systematic perturbation theories that
can provide quality control for scientific computation; the communications revolution, which increased
the demand for understanding electromagnetic waves in situations such as optical fibers, radio waves in
cluttered environments, and the waves gencrated by clectronic components; and thirdly, the host of new
problems provided by the environmental revolution, such as those associated with wave propagation in
the atmosphere, in the oceans, and in the interior of the earth. The book, and the lecture course on which
it is based, have consequently undergone a transformation to provide students with an understanding of
the wide range of wave phenomena with which an applied mathematician may nowadays be confronted.
It begins in chapter 2 with a self-contained derivation of the equations of compressible flow. Chapter
3 presents the simplest wave motion model, viz., the model for acoustics. Some of the more important
exact solutions are recalled in chapter 4, including the phenomenon of dispersion. Chapter 5 returns to
the generic theme of compressible flow by reviewing what is known about nonlinear solutions, including
the theory of nonlinear surface waves. Chapter 6 presents theory allowing consideration of shock waves
and the sound barrier, as well as laminar and turbulent nozzle flows, detonations, and transonic and
hypersonic flows. The book assumes that the reader already has some familiarity with basic fluid
dynamics modeling; a knowledge of elementary asymptotic analysis would also be helpful. The chapter
headings are: 1. Introduction; 2. The equations of inviscid compressible flow; 3. Models for linear wave
propagation; 4. Theories for nonlinear waves; 5. Nonlinear waves in fluids; 6. Shock waves; 7. Epilogue.




