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Algebra and Algebraic
Geometry

Lie Algebras, Vertex
Operator Algebras and
Their Applications
Yi-Zhi Huang, Rutgers University,
Piscataway, NJ, and Kailash
C Misra, North Carolina State
University, Raleigh, NC, Editors

The articles in this book are based on talks
given at the international conference “Lie

algebras, vertex operator algebras and their applications”, in honor
of James Lepowsky and Robert Wilson on their sixtieth birthdays,
held in May of 2005 at North Carolina State University. Some
of the papers in this volume give inspiring expositions on the
development and status of their respective research areas. Others
outline and explore the challenges as well as the future directions of
research for the twenty-first century. The focus of the papers in this
volume is mainly on Lie algebras, quantum groups, vertex operator
algebras and their applications to number theory, combinatorics
and conformal field theory.

This book is useful for graduate students and researchers in
mathematics and mathematical physics who want to be introduced
to different areas of current research or explore the frontiers of
research in the areas mentioned above.

Contents: Lie algebras and related topics: K. Baur and N. Wallach,
A class of gradings of simple Lie algebras; S. Berman and
J. Morita, Conjugacy results for the Lie algebra sl 2 over an algebra
which is a UFD; V. Chari and A. Moura, Kirillov-Reshetikhin
modules associated to G2; R. Farnsteiner, Support spaces and
Auslander-Reiten components; J. Feldvoss, On the cohomology
of modular Lie algebras; H. Garland, Eisenstein series on loop
groups: Maass-Selberg relations 4; A. Hoshino, Generalized
Littlewood-Richardson rule for exceptional Lie algebras E6 and F4;
D. Nacin, An introduction toQn and its graph related quotients;

T. Nakashima, Affine geometric crystal of typeG(1)2 ; F. F. Nichita
and D. Parashar, New constructions of Yang-Baxter systems;
V. Retakh, S. Serconek, and R. L. Wilson, Construction of some
algebras associated to directed graphs and related to factorizations
of noncommutative polynomials; A. Savage, Geometric and

combinatorial realizations of crystals of enveloping algebras;
H. Strade, Lie algebras of small dimension; Vertex (operator)
algebras and related topics: I. I. Anguelova, Symmetric
polynomials and HD-quantum vertex algebras; M. J. Bergvelt,
HT -vertex algebras; C. Calinescu, On intertwining operators and
recursions; C. Dong and C. Jiang, Representations of vertex
operator algebras; J. Fuchs, On non-semisimple fusion rules and
tensor categories; K. Hubbard, The duality between vertex operator
algebras and coalgebras, modules and comodules; J. Lepowsky,
Some developments in vertex operator algebra theory, old and new;
H. Li, Twisted modules and quasi-modules for vertex operator
algebras; G. Mason and M. P. Tuite, Chiral algebras and partition
functions; A. Milas, Modular forms and almost linear dependence
of graded dimensions; M. Primc, (k, r)-Admissible configurations
and intertwining operators; Z. Qin and W. Wang, Hilbert schemes
of points on the minimal resolution and soliton equations;
C. Schweigert, J. Fuchs, and I. Runkel, Twining characters and
Picard groups in rational conformal field theory.

Contemporary Mathematics, Volume 442

November 2007, 474 pages, Softcover, ISBN: 978-0-8218-3986-7,
LC 2007060784, 2000 Mathematics Subject Classification: 17B10,
17B37, 17B50, 17B65, 17B67, 17B68, 17B69, 81T40, 82B23, AMS

members US$103, List US$129, Order code CONM/442

Finite Fields and
Applications
Gary L. Mullen, Pennsylvania
State University, University
Park, PA, and Carl Mummert,
University of Michigan, Ann
Arbor, MI

This book provides a brief and accessible
introduction to the theory of finite fields

and to some of their many fascinating and practical applications.

The first chapter is devoted to the theory of finite fields. After
covering their construction and elementary properties, the authors
discuss the trace and norm functions, bases for finite fields, and
properties of polynomials over finite fields.

Each of the remaining chapters details applications. Chapter 2
deals with combinatorial topics such as the construction of sets
of orthogonal latin squares, affine and projective planes, block
designs, and Hadamard matrices. Chapters 3 and 4 provide a
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number of constructions and basic properties of error-correcting
codes and cryptographic systems using finite fields.

Each chapter includes a set of exercises of varying levels of difficulty
which help to further explain and motivate the material. Appendix A
provides a brief review of the basic number theory and abstract
algebra used in the text, as well as exercises related to this material.
Appendix B provides hints and partial solutions for many of the
exercises in each chapter. A list of 64 references to further reading
and to additional topics related to the book’s material is also
included.

Intended for advanced undergraduate students, it is suitable both
for classroom use and for individual study.

Contents: Finite fields; Combinatorics; Algebraic coding theory;
Cryptography; Background in number theory and abstract algebra;
Hints for selected exercises; References; Index.

Student Mathematical Library, Volume 41

December 2007, approximately 182 pages, Softcover, ISBN: 978-
0-8218-4418-2, 2000 Mathematics Subject Classification: 11-01,
11Txx; 11T71, 05Bxx, AMS members US$28, List US$35, Order
code STML/41

Analysis

Interpolation Theory
and Applications
Laura De Carli, Florida
International University, Miami,
FL, and Mario Milman, Florida
Atlantic University, Boca Raton,
FL, Editors

This volume contains the Proceedings of
the Conference on Interpolation Theory

and Applications in honor of Professor Michael Cwikel (Miami, FL,
2006). The central topic of this book is interpolation theory in its
broadest sense, with special attention to its applications to analysis.
The articles include applications to classical analysis, harmonic
analysis, partial differential equations, function spaces, image
processing, geometry of Banach spaces, and more. This volume
emphasizes remarkable connections between several branches of
pure and applied analysis. Graduate students and researchers in
analysis will find it very useful.

This item will also be of interest to those working in applications.

Contents: M. Milman and R. Rochberg, Michael Cwikel:
Mathematician; O. Blasco, Dyadic BMO, paraproducts and Haar
multipliers; A. Brudnyi and Y. Brudnyi, Remez type inequalities
and Morrey-Campanato spaces on Ahlfors regular sets; J. Cerdá,
Lorentz capacity spaces; D.-C. Chang, J.-F. Li, and J. Xiao,
Weighted scale estimates for Calderón-Zygmund type operators;
M. Cwikel and S. Janson, Complex interpolation of compact
operators mapping into the couple (FL∞, FL∞1 ); D. D. Haroske,
Envelope functions in real interpolation spaces. A first approach.;
B. Jawerth and M. Milman, Weakly rearrangement invariant
spaces and approximation by largest elements; N. J. Kalton and
T. Kucherenko, Sectorial operators and interpolation theory;
N. J. Kalton, S. Mayboroda, and M. Mitrea, Interpolation of
Hardy-Sobolev-Besov-Triebel-Lizorkin spaces and applications

to problems in partial differential equations; N. Kruglyak,
An elementary proof of the real version of the Riesz-Thorin
theorem; N. Kruglyak, The K-functional and Calderón-Zygmund
type decompositions; T. Kühn and T. Schonbek, Extrapolation
of entropy numbers; T. M. Le and L. A. Vese, Additive and
multiplicative piecewise-smooth segmentation models in a
functional minimization approaach; A. Manzano and M. Mastyło,
Duality for coorbit interpolation functors generated by operator
ideals; J. Martin and M. Milman, A note on Sobolev inequalities and
limits of Lorentz spaces; V. Maz’ya, Bourgain-Brezis type inequality
with explicit constants; L. Pick, Optimality and interpolation; E.
Pustylnik, Some properties of ultrasymmetric spaces; R. Rochberg,
Uses of commutator theorems in analysis; C. Sadosky, A unified
view of disparate results from scattering systems; A. Sparr, On
the conjugate space of the Lorentz space L(φ, q); T. Weidl,
Nonstandard Cwikel type estimates.

Contemporary Mathematics, Volume 445

December 2007, 357 pages, Softcover, ISBN: 978-0-8218-4207-2,
LC 2007060780, 2000 Mathematics Subject Classification: 46M35,
46E35, 46E30, AMS members US$79, List US$99, Order code
CONM/445

Topics in Harmonic
Analysis and Ergodic
Theory
Joseph M. Rosenblatt, University
of Illinois at Urbana-Champaign,
IL, and Alexander M. Stokolos
and Ahmed I. Zayed, DePaul
University, Chicago, IL, Editors

There are strong connections between
harmonic analysis and ergodic theory. A recent example of this
interaction is the proof of the spectacular result by Terence Tao and
Ben Green that the set of prime numbers contains arbitrarily long
arithmetic progressions. The breakthrough achieved by Tao and
Green is attributed to applications of techniques from ergodic
theory and harmonic analysis to problems in number theory.

Articles in the present volume are based on talks delivered by
plenary speakers at a conference on Harmonic Analysis and Ergodic
Theory (DePaul University, Chicago, December 2–4, 2005). Of ten
articles, four are devoted to ergodic theory and six to harmonic
analysis, although some may fall in either category. The articles are
grouped in two parts arranged by topics. Among the topics are
ergodic averages, central limit theorems for random walks, Borel
foliations, ergodic theory and low pass filters, data fitting using
smooth surfaces, Nehari’s theorem for a polydisk, uniqueness
theorems for multi-dimensional trigonometric series, and Bellman
and s-functions.

In addition to articles on current research topics in harmonic
analysis and ergodic theory, this book contains survey articles on
convergence problems in ergodic theory and uniqueness problems
on multi-dimensional trigonometric series.

Contents: A. I. Zayed, Topics in ergodic theory and harmonic
analysis: An overview; J. Rosenblatt, The mathematical work
of Roger Jones; Y. Derriennic and M. Lin, The central limit
theorem for random walks on orbits of probability preserving
transformations; R. F. Gundy, Probability, ergodic theory, and
low-pass filters; D. J. Rudolph, Ergodic theory on Borel foliations by
Rn and Zn; G. V. Welland, Short review of the work of Professor J.
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Marshall Ash; J. M. Ash and G. Wang, Uniqueness questions for
multiple trigonometric series; C. Fefferman, Smooth interpolation
of functions on Rn; P. A. Hagelstein, Problems in interpolation
theory related to the almost everywhere convergence of Fourier
series; M. T. Lacey, Lectures on Nehari’s theorem on the polydisk;
L. Slavin and A. Volberg, The s-function and the exponential
integral.

Contemporary Mathematics, Volume 444

November 2007, 228 pages, Softcover, ISBN: 978-0-8218-4235-5,
LC 2007060789, 2000 Mathematics Subject Classification: 37A30,
37A50, 42A63, 42B30, 42B35, 42C15, 42C40, 47A35, 60F05, 65D10,
AMS members US$55, List US$69, Order code CONM/444

Applications

American Mathematical Society

ONTEMPORARY
ATHEMATICS

C
M

443

Joseph Stephen Verducci
Xiaotong Shen
John Lafferty

Editors

Prediction 
and Discovery

Prediction and
Discovery
Joseph Stephen Verducci, Ohio
State University, Columbus, OH,
Xiaotong Shen, University of
Minnesota, Minneapolis, MN, and
John Lafferty, Carnegie Mellon
University, Pittsburgh, PA, Editors

These proceedings feature some of the
latest important results about machine learning based on methods
originated in Computer Science and Statistics. In addition to papers
discussing theoretical analysis of the performance of procedures
for classification and prediction, the papers in this book cover novel
versions of Support Vector Machines (SVM), Principal Component
methods, Lasso prediction models, and Boosting and Clustering.
Also included are applications such as multi-level spatial models
for diagnosis of eye disease, hyperclique methods for identifying
protein interactions, robust SVM models for detection of fraudulent
banking transactions, etc.

This book should be of interest to researchers who want to learn
about the various new directions that the field is taking, to graduate
students who want to find a useful and exciting topic for their
research or learn the latest techniques for conducting comparative
studies, and to engineers and scientists who want to see examples
of how to modify the basic high-dimensional methods to apply to
real world applications with special conditions and constraints.

Contents: J. S. Verducci and X. Shen, Introduction; J. Wang,
X. Shen, and W. Pan, On transductive support vector machines;
X. Deng, M. Yuan, and A. Sudjianto, A note on robust kernel
principal component analysis; Y. Liu, H. H. Zhang, C. Park, and
J. Ahn, The Lq support vector machine; Y. Wu and Y. Liu, On
multicategory truncated-hinge-loss support vector machines;
A. B. Owen, A robust hybrid of lasso and ridge regression; Y.
Kim, Y. Kim, and J. Kim, A gradient descent algorithm for
LASSO; B. Li and P. K. Goel, Additive regression trees and
smoothing splines-predictive modeling and interpretation in data
mining; E. P. Fokoué, Estimation of atom prevalence for optimal
prediction; C. Rudin, R. E. Schapire, and I. Daubechies, Precise
statements of convergence for AdaBoost and arc-gv; K. Marsolo,
S. Parthasarathy, M. Twa, and M. Bullimore, Ensemble-learning
by model-based spatial averaging; H. Zou, J. Zhu, S. Rosset, and
T. Hastie, Automatic bias correction methods in semi-supervised

learning; S. Wang and J. Zhu, Variable selection for model-based
high-dimensional clustering; W. Pan and X. Shen, Semi-supervised
learning via constraints; M. Steinbach, P - N. Tan, H. Xiong, and V.
Kumar, Objective measures for association pattern analysis.

Contemporary Mathematics, Volume 443

October 2007, 226 pages, Softcover, ISBN: 978-0-8218-4195-2, LC
2007060788, 2000 Mathematics Subject Classification: 62-04, 62-
06, AMS members US$55, List US$69, Order code CONM/443

Discrete Mathematics and
Combinatorics

Geometric
Combinatorics
Ezra Miller and Victor Reiner,
University of Minnesota,
Minneapolis, MN, and Bernd
Sturmfels, University of
California, Berkeley, CA, Editors

Geometric combinatorics describes a wide
area of mathematics that is primarily the

study of geometric objects and their combinatorial structure.
Perhaps the most familiar examples are polytopes and simplicial
complexes, but the subject is much broader. This volume is
a compilation of expository articles at the interface between
combinatorics and geometry, based on a three-week program of
lectures at the Institute for Advanced Study/Park City Math Institute
(IAS/PCMI) summer program on Geometric Combinatorics. The
topics covered include posets, graphs, hyperplane arrangements,
discrete Morse theory, and more. These objects are considered
from multiple perspectives, such as in enumerative or topological
contexts, or in the presence of discrete or continuous group actions.

Most of the exposition is aimed at graduate students or researchers
learning the material for the first time. Many of the articles include
substantial numbers of exercises, and all include numerous
examples. The reader is led quickly to the state of the art and
current active research by worldwide authorities on their respective
subjects.

This item will also be of interest to those working in geometry and
topology.

Titles in this series are co-published with the Institute for
Advanced Study/Park City Mathematics Institute. Members of the
Mathematical Association of America (MAA) and the National
Council of Teachers of Mathematics (NCTM) receive a 20% discount
from list price.

Contents: What is geometric combinatorics?–An overview of
the graduate summer school; Bibliography; A. Barvinok, Lattice
points, polyhedra, and complexity: Introduction; Inspirational
examples. Valuations; Identities in the algebra of polyhedra;
Generating functions and cones. Continued fractions; Rational
polyhedra and rational functions; Computing generating
functions fast; Bibliography; S. Fomin and N. Reading, Root
systems and generalized associahedra: Introduction; Reflections
and roots; Dynkin diagrams and Coxeter groups; Associahedra
and mutations; Cluster algebras; Enumerative problems;
Bibliography; R. Forman, Topics in combinatorial differential
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topology and geometry: Introduction; Discrete Morse theory;
Discrete Morse theory, continued; Discrete Morse theory and
evasiveness; The Charney-Davis conjectures; From analysis to
combinatorics; Bibliography; M. Haiman and A. Woo, Geometry of
q and q, t-analogs in combinatorial enumeration: Introduction;
Kostka numbers and q-analogs; Catalan numbers, trees,
Lagrange inversion, and their q-analogs; Macdonald polynomials;
Connecting Macdonald polynomials and q-Lagrange inversion;
(q, t)-analogs; Positivity and combinatorics?; Bibliography;
D. N. Kozlov, Chromatic numbers, morphism complexes, and
Stiefel-Whitney characteristic classes: Preamble; Introduction; The
functor Hom(−,−); Stiefel-Whitney classes and first applications;
The spectral sequence approach; The proof of the Lovász
conjecture; Summary and outlook; Bibliography; R. MacPherson,
Equivariant invariants and linear geometry: Introduction;
Equivariant homology and intersection homology (Geometry of
pseudomanifolds); Moment graphs (Geometry of orbits); The
cohomology of a linear graph (Polynomial and linear geometry);
Computing intersection homology (Polynomial and linear geometry
II); Cohomology as functions on a variety (Geometry of subspace
arrangements); Bibliography; R. P. Stanley, An introduction to
hyperplane arrangements: Basic definitions, the intersection poset
and the characteristic polynomial; Properties of the intersection
poset and graphical arrangements; Matroids and geometric lattices;
Broken circuits, modular elements, and supersolvability; Finite
fields; Separating hyperplanes; Bibliography; M. L. Wachs, Poset
topology: Tools and applications: Introduction; Basic definitions,
results, and examples; Group actions on posets; Shellability
and edge labelings; Recursive techniques; Poset operations and
maps; Bibliography; G. M. Ziegler, Convex polytopes: Extremal
constructions and f -vector shapes: Introduction; Constructing
3-dimensional polytopes; Shapes of f -vectors; 2-simple 2-simplicial
4-polytopes; f -vectors of 4-polytopes; Projected products of
polygons; A short introduction to polymake; Bibliography.

IAS/Park City Mathematics Series, Volume 13

November 2007, 691 pages, Hardcover, ISBN: 978-0-8218-3736-8,
LC 2007060782, 2000 Mathematics Subject Classification: 05-02,
52-02; 05C15, 05Exx, 05E25, 06Axx, 14F43, 52B05, 52B11, 52C35,
57Qxx, AMS members US$79, List US$99, Order code PCMS/13

General and Interdisciplinary

A View from the Top
Analysis, Combinatorics
and Number Theory

Alex Iosevich, University of
Missouri, Columbia, MO

This book is based on a capstone course
that the author taught to upper division
undergraduate students with the goal
to explain and visualize the connections

between different areas of mathematics and the way different
subject matters flow from one another. In teaching his readers a
variety of problem solving techniques as well, the author succeeds
in enhancing the readers’ hands-on knowledge of mathematics
and provides glimpses into the world of research and discovery.
The connections between different techniques and areas of

mathematics are emphasized throughout and constitute one of the
most important lessons this book attempts to impart. This book is
interesting and accessible to anyone with a basic knowledge of high
school mathematics and a curiosity about research mathematics.

The author is a professor at the University of Missouri and has
maintained a keen interest in teaching at different levels since
his undergraduate days at the University of Chicago. He has run
numerous summer programs in mathematics for local high school
students and undergraduate students at his university. The author
gets much of his research inspiration from his teaching activities
and looks forward to exploring this wonderful and rewarding
symbiosis for years to come.

Contents: The Cauchy-Schwarz inequality; Projections inR3—The
elephant makes an appearance; Projections in four dimensions;
Projections and cubes; Incidences and matrices; Basics of grids over
finite fields; Besicovitch-Kakeya conjecture in two dimensions;
A gentle entry into higher dimensions; Some basic counting,
probability and a few twists; A more involved taste of probability;
Oscillatory integrals and fun that lies beyond; Integer points and a
crash course on Fourier analysis; Return of the Fourier transform; It
is time to say goodbye; Bibliography.

Student Mathematical Library, Volume 39

December 2007, 136 pages, Softcover, ISBN: 978-0-8218-4397-0, LC
2007060833, 2000 Mathematics Subject Classification: 05-XX, 11-
XX, 28-XX, 30-XX, 40-XX, 42-XX, 52-XX, AMS members US$23, List
US$29, Order code STML/39

Mathematics as
Metaphor
Selected Essays of Yuri I.
Manin

Yuri I. Manin, Northwestern
University, Evanston, IL, and
Steklov Mathematical Institute,
Moscow, Russia

The book includes fifteen essays and an interview. The essays are
grouped in three parts: Mathematics; Mathematics and Physics;
and Language, Consciousness, and Book reviews. Most of the
essays are about some aspects of epistemology and the history of
sciences, mainly mathematics, physics, and the history of language.
English translations of some of the essays, originally published in
Russian, appear for the first time in this selection. One of them
is the introduction to the book Computable and Uncomputable,
where the idea of a quantum computer was first proposed in 1980.
Another is an essay on the mythological trickster figure, where
the evolutionary role of manipulative behavior is discussed in
connection with the problem of the origin of human language. With
the foreword by Freeman Dyson, this book will be of interest to
anyone interested in the philosophy and history of mathematics,
physics, and linguistics.

Contents: Mathematical knowledge: Internal, social, and cultural
aspects; Part I. Mathematics as metaphor: Mathematics as
metaphor; Truth, rigour, and common sense; Georg Cantor and his
heritage; Gödel’s theorem; Introduction to the book Computable
and uncomputable; Mathematics as profession and vocation; Part II.
Mathematics and physics: Mathematics and physics; Interrelations
between mathematics and physics; Reflections on arithmetical
physics; Part III. Language, consciousness, book reviews: The
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mythological trickster: A study in psychology and culture theory;
On early development of speech and consciousness (phylogeny);
The empty city archetype; Triangle of thoughts by A. Connes, A.
Lichnerowicz, and M. P. Schützenberger; “It is still love”–The
Siege by Clara Park; “Good proofs are proofs that make us
wiser”–Interview by Martin Aigner and Vasco A. Schmidt; List of
publications.

Collected Works, Volume 20

December 2007, 236 pages, Hardcover, ISBN: 978-0-8218-4331-4,
LC 2007060838, 2000 Mathematics Subject Classification: 01A75,
AMS members US$39, List US$49, Order code CWORKS/20

Roots to Research
A Vertical Development of
Mathematical Problems

Judith D. Sally, Northwestern
University, Evanston, IL, and Paul
J. Sally, Jr., University of Chicago,
IL

Certain contemporary mathematical
problems are of particular interest to

teachers and students because their origin lies in mathematics
covered in the elementary school curriculum and their development
can be traced through high school, college, and university level
mathematics. This book is intended to provide a source for the
mathematics (from beginning to advanced) needed to understand
the emergence and evolution of five of these problems: The Four
Numbers Problem, Rational Right Triangles, Lattice Point Geometry,
Rational Approximation, and Dissection.

Each chapter begins with the elementary geometry and number
theory at the source of the problem, and proceeds (with the
exception of the first problem) to a discussion of important results
in current research. The introduction to each chapter summarizes
the contents of its various sections, as well as the background
required.

The book is intended for students and teachers of mathematics
from high school through graduate school. It should also be
of interest to working mathematicians who are curious about
mathematical results in fields other than their own. It can be used by
teachers at all of the above mentioned levels for the enhancement of
standard curriculum materials or extra-curricular projects.

Contents: The four numbers problem; Rational right triangles and
the congruent number problem; Lattice point geometry; Rational
approximation; Dissection; Appendix A. Volume; Appendix B.
Convexity; Index.

December 2007, 340 pages, Hardcover, ISBN: 978-0-8218-4403-8,
LC 2007060836, 2000 Mathematics Subject Classification: 00-01,
00-02, 11Hxx, 11Gxx, 11Jxx, 52-XX, AMS members US$39, List
US$49, Order code MBK/48

Geometry and Topology

Continuous Symmetry
From Euclid to Klein

William Barker, Bowdoin College,
Brunswick, ME, and Roger Howe,
Yale University, New Haven, CT

The fundamental idea of geometry is
that of symmetry. With that principle
as the starting point, Barker and Howe
begin an insightful and rewarding study
of Euclidean geometry.

The primary focus of the book is on transformations of the plane.
The transformational point of view provides both a path for deeper
understanding of traditional synthetic geometry and tools for
providing proofs that spring from a consistent point of view. As a
result, proofs become more comprehensible, as techniques can be
used and reused in similar settings.

The approach to the material is very concrete, with complete
explanations of all the important ideas, including foundational
background. The discussions of the nine-point circle and wallpaper
groups are particular examples of how the strength of the
transformational point of view and the care of the authors’
exposition combine to give a remarkable presentation of topics in
geometry.

This text is for a one-semester undergraduate course on geometry.
It is richly illustrated and contains hundreds of exercises.

Contents: Foundations of geometry in the plane; Isometries in the
plane: Products of reflections; Isometries in the plane: Classification
and structure; Similarities in the plane; Conjugacy and geometric
equivalence; Applications to plane geometry; Symmetric figures in
the plane; Frieze and wallpaper groups; Area, volume, and scaling;
References; Index.

December 2007, 544 pages, Hardcover, ISBN: 978-0-8218-3900-3,
LC 2007060795, 2000 Mathematics Subject Classification: 51-01,
20-01, AMS members US$55, List US$69, Order code MBK/47

Mathematical Physics

An Initiation to
Logarithmic Sobolev
Inequalities
Gilles Royer, Université
d’Orléans, France

This book provides an introduction
to logarithmic Sobolev inequalities
with some important applications to
mathematical statistical physics. Royer

begins by gathering and reviewing the necessary background
material on selfadjoint operators, semigroups, Kolmogorov
diffusion processes, solutions of stochastic differential equations,
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and certain other related topics. There then is a chapter on log
Sobolev inequalities with an application to a strong ergodicity
theorem for Kolmogorov diffusion processes. The remaining two
chapters consider the general setting for Gibbs measures including
existence and uniqueness issues, the Ising model with real spins and
the application of log Sobolev inequalities to show the stabilization
of the Glauber–Langevin dynamic stochastic models for the Ising
model with real spins. The exercises and complements extend the
material in the main text to related areas such as Markov chains.

Titles in this series are co-published with Société Mathématique de
France. SMF members are entitled to AMS member discounts.

Contents: Self-adjoint operators; Semi-groups; Logarithmic Sobolev
inequalities; Gibbs measures; Stabilization of the Langevin dynamic;
Appendix A; Bibliography.

SMF/AMS Texts and Monographs, Volume 14

November 2007, 119 pages, Softcover, ISBN: 978-0-8218-4401-4,
LC 2007060798, 2000 Mathematics Subject Classification: 60-02;
35J85, 47B25, 47D07, 60J60, 82C20, AMS members US$31, List
US$39, Order code SMFAMS/14

New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

Representations of Linear Groups
An Introduction Based on Examples from
Physics and Number Theory

Rolf Berndt, University of Hamburg, Germany
This is an elementary introduction to the representation theory of
real and complex matrix groups. The text is written for students
in mathematics and physics who have a good knowledge of
differential/integral calculus and linear algebra and are familiar
with basic facts from algebra, number theory and complex analysis.
The goal is to present the fundamental concepts of representation
theory, to describe the connection between them, and to explain
some of their background. The focus is on groups which are of
particular interest for applications in physics and number theory
(e.g. Gell-Mann’s eightfold way and theta functions, automorphic
forms). The reader finds a large variety of examples which are
presented in detail and from different points of view. The examples
motivate the general theory well covered already by the existing
literature. Hence for complete proofs of most of the essential
statements and theorems the reader is often referred to the
standard sources. Plenty of exercises are included in the text. Some
of these exercises and/or omitted proofs may give a starting point
for a bachelor’s thesis and further studies in a master’s program.

A publication of Vieweg Verlag. The AMS is exclusive distributor in
North America. Vieweg Verlag Publications are available worldwide
from the AMS outside of Germany, Switzerland, Austria, and Japan.

Contents: Some groups and their actions; Basic algebraic concepts;
Representations of finite groups; Continuous representations;
Representations of compact groups; Representations of Abelian
groups; The infinitesimal method; Induced representations;
Geometric quantization and the orbit method; Outlook to number
theory.

Vieweg Monographs

July 2007, 270 pages, Softcover, ISBN: 978-3-8348-0319-1, 2000
Mathematics Subject Classification: 20G05; 22E45, AMS members
US$44, List US$49, Order code VW/15

Introduction to the
Theory of Standard
Monomials
C. S. Seshadri, Chennai
Mathematical Institute, Tamil
Nadu, India

The aim of this book is to give an
introduction to what has come to be
known as Standard Monomial Theory

(SMT). SMT deals with the construction of nice bases of finite
dimensional irreducible representations of semi-simple algebraic
groups or, in geometric terms, nice bases of coordinate rings
of flag varieties (and their Schubert subvarieties) associated to
these groups. Besides its intrinsic interest, SMT has applications
to the study of the geometry of Schubert varieties. SMT has its
origin in the work of Hodge, giving bases of the coordinate rings
of the Grassmannian and its Schubert subvarieties by “standard
monomials”. In its modern form, SMT was developed by the author
in a series of papers written in collaboration with V. Lakshmibai and
C. Musili.

This book is a reproduction of a course of lectures given by the
author in 1983-84 which appeared in the Brandeis Lecture Notes
series. The aim of this course was to give an introduction to the
series of papers by concentrating on the case of the full linear group.
In recent years, there has been great progress in SMT due to the
work of Peter Littelmann. Seshadri’s course of lectures (reproduced
in this book) remains an excellent introduction to SMT.

A publication of Hindustan Book Agency. Distributed on an
exclusive basis by the AMS in North America. Online bookstore
rights worldwide.

Contents: Introduction; Standard monomial theory on SLn(k)/Q;
Applications; Schubert varieties inG/Q; Appendix A; Appendix B;
Bibliography; Notation; Index; Index of Symbols.

Hindustan Book Agency

August 2007, 180 pages, Softcover, ISBN: 978-81-85931-78-4, AMS
members US$27, List US$34, Order code HIN/34
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New AMS-Distributed Publications

Applications

High Risk Scenarios
and Extremes
A Geometric Approach

Guus Balkema, University
of Amsterdam, Netherlands,
and Paul Embrechts, Eidgen
Technische Hochschule, Zurich,
Switzerland

Quantitative Risk Management (QRM) has become a field of research
of considerable importance to numerous areas of application,
including insurance, banking, energy, medicine, and reliability.
Mainly motivated by examples from insurance and finance, the
authors develop a theory for handling multivariate extremes.
The approach borrows ideas from portfolio theory and aims at
an intuitive approach in the spirit of the Peaks over Thresholds
method. The point of view is geometric. It leads to a probabilistic
description of what in QRM language may be referred to as a high
risk scenario: the conditional behaviour of risk factors given that
a large move on a linear combination (portfolio, say) has been
observed. The theoretical models which describe such conditional
extremal behaviour are characterized and their relation to the limit
theory for coordinatewise maxima is explained.

The first part is an elegant exposition of coordinatewise extreme
value theory; the second half develops the more basic geometric
theory. Besides a precise mathematical deduction of the main
results, the text yields numerous discussions of a more applied
nature. A twenty page preview introduces the key concepts; the
extensive introduction provides links to financial mathematics and
insurance theory.

The book is based on a graduate course on point processes and
extremes. It could form the basis for an advanced course on
multivariate extreme value theory or a course on mathematical
issues underlying risk. Students in statistics and finance with a
mathematical, quantitative background are the prime audience.
Actuaries and risk managers involved in data based risk analysis
will find the models discussed in the book stimulating. The text
contains many indications for further research.

A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.

Contents: Introduction; Preview; Point processes; Maxima; High risk
limit laws; Thresholds; Open problems; Bibliography; Index.

Zurich Lectures in Advanced Mathematics

September 2007, 388 pages, Softcover, ISBN: 978-3-03719-035-7,
2000 Mathematics Subject Classification: 60G70, 60F99, 91B30,
91B70, 62G32, 60G55, AMS members US$51, List US$64, Order
code EMSZLEC/5

Mathematical Physics

Contributions in Mathematical
Physics
A Tribute to Gerard G. Emch

S. Twareque Ali, Concordia University, Montreal,
Quebec, Canada, and Kalyan B. Sinha, Jawaharlal
Nehru Centre for Advanced Scientific Research,
Bangalore, India, Editors
Gerard G. Emch is one of the pioneers of the C*-algebraic approach
to quantum and classical statistical mechanics. In a prolific
scientific career spanning nearly five decades, he has been one of
the creative influences in the general area of mathematical physics.
The present volume is a collection of tributes, from former students,
colleagues, and friends, on the occasion of his 70th birthday. The
articles featured here are a small yet representative sample of the
breadth and reach of some of the ideas from mathematical physics.

It is also a testimony to the impact that Emch’s work has had on
several generations of mathematical physicists as well as to the
diversity of mathematical methods used to understand them.

A publication of Hindustan Book Agency. Distributed on an
exclusive basis by the AMS in North America. Online bookstore
rights worldwide.

Contents: S. T. Ali and M. Englis, Berezin–Toeplitz quantization
over matrix domains; J.-P. Antoine, Partial ∗-algebras, a tool for the
mathematical description of physical systems; G. A. Ascoli and
G. A. Goldin, Some variations on Maxwell’s equations; F. Bagarello,
Physical applications of algebras of unbounded operators;
S. De Bievre, Where’s that quantum?; V. M. Kenkre and F. J.
Sevilla, Thoughts about anomalous diffusion: Time-dependent
coefficients versus memory functions; J. R. Klauder, Infinite
divisibility in Euclidean quantum mechanics; M. Ohya, Adaptive
dynamics and its application to chaos; F. E. Schroeck, Jr., The C∗
axioms and the phase space formalism of quantum mechanics; K. B.
Sinha, Stochastic flow on the quantum Heisenberg manifold.

Hindustan Book Agency

August 2007, 236 pages, Hardcover, ISBN: 978-81-85931-79-1, 2000
Mathematics Subject Classification: 81Q99, 81R15, 81S25, 81P05,
78A25, 82C05, AMS members US$34, List US$42, Order code
HIN/35
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