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Algebra and Algebraic Geometry

Recent Developments
in Algebraic and
Combinatorial Aspects
of Representation
Theory

Vyjayanthi Chari, University of
California, Riverside, CA, Jacob
Greenstein, University of Riverside,
CA, Kailash C. Misra, North
Carolina State University, Raleigh,
NC, and K. N. Raghavan and
Viswanath Sankaran, Institute of
Mathematical Sciences, Chennai,
India, Editors

This volume contains the proceedings of the International Congress of
Mathematicians Satellite Conference on Algebraic and Combinatorial
Approaches to Representation Theory, held August 12–16, 2010, at
the National Institute of Advanced Studies, Bangalore, India, and the
follow-up conference, held May 18–20, 2012, at the University of
California, Riverside, CA.

It contains original research and survey articles on various topics in
the theory of representations of Lie algebras, quantum groups and
algebraic groups, including crystal bases, categorification, toroidal
algebras and their generalizations, vertex algebras, Hecke algebras,
Kazhdan-Lusztig bases, q-Schur algebras, and Weyl algebras.

Contents: P. N. Achar, Kostka systems and exotic t-structures
for reflection groups; D. Adamović and A. Milas, The doublet
vertex operator superalgebrasA(p) andA2,p; B. Adsul, M. Sohoni,
and K. V. Subrahmanyam, Quantum deformations of irreducible
representations of GL(mn) toward the Kronecker problem;
G. Benkart, S. A. Lopes, and M. Ondrus, A parametric family of
subalgebras of the Weyl algebra II. Irreducible modules; B. Deng,
J. Du, and A. Mah, Generic extensions and composition monoids
of cyclic quivers; N. Jing, L. Zhang, and M. Liu, Wedge modules
for two-parameter quantum groups; A. Mathas and M. Soriano,
Blocks of the truncated q-Schur algebras of type A; T. Nakashima,
Decorated geometric crystals, polyhedral and monomial realizations
of crystal bases; E. Neher and A. Savage, A survey of equivariant map

algebras with open problems; M. Okado, Simplicity and similarity of
Kirillov-Reshetikhin crystals; B. J. Parshall and L. L. Scott, Forced
gradings and the Humphreys-Verma conjecture.

Contemporary Mathematics, Volume 602

December 2013, approximately 211 pages, Softcover, ISBN:

978-0-8218-9037-0, LC 2013016375, 2010 Mathematics Subject

Classification: 16G20, 16S30, 16S32, 17B10, 17B37, 17B67, 17B69,

20G43, AMS members US$60.80, List US$76, Order code CONM/602

Analysis

Commutative and
Noncommutative
Harmonic Analysis and
Applications

Azita Mayeli, City University
of New York, Queensborough
Community College, Bayside,
NY, Alex Iosevich, University
of Rochester, NY, Palle E. T.
Jorgensen, University of Iowa,
Iowa City, IA, and Gestur Ólafsson,
Louisiana State University, Baton
Rouge, LA, Editors

This volume contains the proceedings of the AMS Special Session on
Wavelet and Frame Theoretic Methods in Harmonic Analysis and
Partial Differential Equations, held September 22–23, 2012, at the
Rochester Institute of Technology, Rochester, NY.

The book features new directions, results and ideas in commutative
and noncommutative abstract harmonic analysis, operator theory
and applications. The commutative part includes shift invariant
spaces, abelian group action on Euclidean space and frame theory; the
noncommutative part includes representation theory, continuous and
discrete wavelets related to four dimensional Euclidean space, frames
on symmetric spaces,C∗-algebras, projective multiresolutions, and
free probability algebras.

The scope of the book goes beyond traditional harmonic analysis,
dealing with Fourier tools, transforms, Fourier bases, and associated
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function spaces. A number of papers take the step toward wavelet
analysis, and even more general tools for analysis/synthesis
problems, including papers on frames (over-complete bases) and their
practical applications to engineering, cosmology and astrophysics.

Other applications in this book include explicit families of wavelets
and frames, as they are used in signal processing, multiplexing, and
the study of Cosmic Microwave Background (CMB) radiation.

For the purpose of organization, we have divided the book into
three parts: noncommutative, commutative, and applications. The
first group of papers are devoted to problems in noncommutative
harmonic analysis, the second to topics in commutative harmonic
analysis, and the third to such applications as wavelet and frame
theory and to some real-world applications.

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

Contents: Part I: Noncommutative harmonic analysis: I. Cho and
P. E. T. Jorgensen, Krein-space operators induced by Dirichlet
characters; F. Latrémolière and J. A. Packer, Noncommutative
solenoids and their projective modules; I. Z. Pesenson,
Paley-Wiener-Schwartz nearly Parseval frames on noncompact
symmetric spaces; B. Purkis, Projective multiresolution analyses
over irrational rotation algebras; Part II: Commutative harmonic
analysis: D. Arnal, B. Dali, B. Currey, and V. Oussa, Regularity
of abelian linear actions; D. Geller and I. Z. Pesenson, n-widths
and approximation theory on compact Riemannian manifolds;
M. Ghandehari, A. Syzdykova, and K. F. Taylor, A four dimensional
continuous wavelet transform; Part III: Applications: R. Aceska,
A. Aldroubi, J. Davis, and A. Petrosyan, Dynamical sampling in
shift-invariant spaces; C. Durastanti and X. Lan, High-frequency tail
index estimation by nearly tight frames; A. Mayeli and M. Razani,
Multiplexing and demultiplexing frame pairs.

Contemporary Mathematics, Volume 603

December 2013, 195 pages, Softcover, ISBN: 978-0-8218-9493-4, LC

2013018563, 2010 Mathematics Subject Classification: 41-XX, 42-XX,

43-XX, 46-XX, 47-XX, AMS members US$60.80, List US$76, Order

code CONM/603

Differential Equations

An Introduction to
Stochastic Differential
Equations

Lawrence C. Evans, University of
California, Berkeley, CA

These notes provide a concise introduction
to stochastic differential equations and
their application to the study of financial
markets and as a basis for modeling diverse
physical phenomena. They are accessible to

non-specialists and make a valuable addition to the collection of texts
on the topic.

—Srinivasa Varadhan, New York University

This is a handy and very useful text for studying stochastic differential
equations. There is enough mathematical detail so that the reader
can benefit from this introduction with only a basic background in
mathematical analysis and probability.

—George Papanicolaou, Stanford University

This book covers the most important elementary facts regarding
stochastic differential equations; it also describes some of the
applications to partial differential equations, optimal stopping, and
options pricing. The book’s style is intuitive rather than formal, and
emphasis is made on clarity. This book will be very helpful to starting
graduate students and strong undergraduates as well as to others
who want to gain knowledge of stochastic differential equations. I
recommend this book enthusiastically.

—Alexander Lipton, Mathematical Finance Executive, Bank of
America Merrill Lynch

This short book provides a quick, but very readable introduction to
stochastic differential equations, that is, to differential equations
subject to additive “white noise” and related random disturbances.
The exposition is concise and strongly focused upon the interplay
between probabilistic intuition and mathematical rigor. Topics
include a quick survey of measure theoretic probability theory,
followed by an introduction to Brownian motion and the Itô stochastic
calculus, and finally the theory of stochastic differential equations.
The text also includes applications to partial differential equations,
optimal stopping problems and options pricing.

This book can be used as a text for senior undergraduates or
beginning graduate students in mathematics, applied mathematics,
physics, financial mathematics, etc., who want to learn the basics of
stochastic differential equations. The reader is assumed to be fairly
familiar with measure theoretic mathematical analysis, but is not
assumed to have any particular knowledge of probability theory
(which is rapidly developed in Chapter 2 of the book).

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

Contents: Introduction; A crash course in basic probability theory;
Brownian motion and “white noise”; Stochastical integrals, Itô’s
formula; Stochastic differential equations; Applications; Appendices;
Exercises; Bibliography.

January 2014, approximately 142 pages, Softcover, ISBN: 978-1-4704-

1054-4, LC 2013024818, 2010 Mathematics Subject Classification:

65C30, 60J65, 60H10, 65N75, AMS members US$27.20, List US$34,

Order code MBK/82
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Number Theory

Fermat’s Last Theorem
Basic Tools

Takeshi Saito, University of Tokyo,
Japan

This book, together with the companion
volume, Fermat’s Last Theorem: The proof,
presents in full detail the proof of Fermat’s
Last Theorem given by Wiles and Taylor.
With these two books, the reader will be
able to see the whole picture of the proof

to appreciate one of the deepest achievements in the history of
mathematics.

Crucial arguments, including the so-called 3–5 trick,R = T theorem,
etc., are explained in depth. The proof relies on basic background
materials in number theory and arithmetic geometry, such as elliptic
curves, modular forms, Galois representations, deformation rings,
modular curves over the integer rings, Galois cohomology, etc. The
first four topics are crucial for the proof of Fermat’s Last Theorem;
they are also very important as tools in studying various other
problems in modern algebraic number theory. The remaining topics
will be treated in the second book to be published in the same series in
2014. In order to facilitate understanding the intricate proof, an
outline of the whole argument is described in the first preliminary
chapter, and more details are summarized in later chapters.

Contents: Synopsis; Elliptic curves; Modular forms; Galois
representations; The 3–5 trick; R = T ; Commutative algebra;
Deformation rings; Appendix A; Bibliography; Symbol index; Subject
index.

Translations of Mathematical Monographs (Iwanami Series in
Modern Mathematics), Volume 243

November 2013, approximately 211 pages, Softcover, ISBN:

978-0-8218-9848-2, LC 2013023932, 2010 Mathematics Subject

Classification: 11D41; 11G05, 11F11, 11F80, 11G18, AMS members

US$39.20, List US$49, Order code MMONO/243

New AMS-Distributed
Publications

Analysis

L’ensemble de Rotation
Autour d’un Point Fixe

Frédéric Le Roux, Université Paris
Sud, Orsay, France

A note to readers: This book is in French.

Given a fixed point for a surface homeomorphism, one can define a
rotation set around this fixed point, which is a conjugacy invariant.
The author initiates the study of this invariant. In particular, he
explores the links with other dynamical properties such as the
existence of periodic orbits, the differentiability at the fixed point, the
Poincaré-Lefschetz index when the fixed point is isolated.

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Contents: Le nombre de rotation, du cercle aux surfaces; L’ensemble
de rotation autour d’un point fixe; Quand ça tourne …; … et quand ça
ne tourne pas; Épilogue: le théorème des trois-quatre points fixes;
Bibliographie.

Astérisque, Number 350

May 2013, 109 pages, Softcover, ISBN: 978-2-85629-366-9, 2010

Mathematics Subject Classification: 37E30, 37C25, AMS members

US$41.60, List US$52, Order code AST/350

Diffraction of
Singularities for the
Wave Equation on
Manifolds with Corners

Richard Melrose, Massachusetts
Institute of Technology, Cambridge,
MA, András Vasy, Stanford
University, CA, and Jared Wunsch,
Northwestern University, Evanston,
IL

The authors consider the fundamental solution to the wave equation
on a manifold with corners of arbitrary codimension. If the initial pole
of the solution is appropriately situated, the authors show that the
singularities which are diffracted by the corners (i.e., loosely speaking,
are not propagated along limits of transversely reflected rays) are
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smoother than the main singularities of the solution. More generally,
the authors show that subject to a hypothesis of nonfocusing,
diffracted wavefronts of any solution to the wave equation are
smoother than the incident singularities. These results extend the
authors’ previous work on edge manifolds to a situation where the
fibers of the boundary fibration, obtained here by blowup of the
corner in question, are themselves manifolds with corners.

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

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Contents: Introduction; Geometry: metric and Laplacian; Bundles and
bicharacteristics; Edge-b calculus; Differential-pseudodifferential
operators; Coisotropic regularity and non-focusing; Edge propagation;
Propagation of fiber-global coisotropic regularity; Geometric theorem;
Index of notation; Bibliography.

Astérisque, Number 351

May 2013, 136 pages, Softcover, ISBN: 978-2-85629-367-6, 2010 Math-

ematics Subject Classification: 58J47, 35L05, 78A45, AMS members

US$41.60, List US$52, Order code AST/351

Atiyah-Singer Index
Theorem
An Introduction

Amiya Mukherjee, Indian
Statistical Institute, Calcutta, India

This monograph is a thorough introduction
to the Atiyah-Singer index theorem for
elliptic operators on compact manifolds
without boundary. The main theme is
only the classical index theorem and some

of its applications, but not the subsequent developments and
simplifications of the theory.

The book is designed for a complete proof of the K-theoretic
index theorem and its representation in terms of cohomological
characteristic classes. In an effort to make the demands on the
reader’s knowledge of background materials as modest as possible,
the author supplies the proofs of almost every result. The applications
include Hirzebruch signature theorem, Riemann-Roch-Hirzebruch
theorem, and the Atiyah-Segal-Singer fixed point theorem, etc.

A publication of Hindustan Book Agency; distributed within the
Americas by the American Mathematical Society. Maximum discount
of 20% for all commercial channels.

Contents:K-theory; Fredholm operators and Atiyah-Jädnich theorem;
Bott periodicity and Thom isomorphism; Pseudo-differential
operators; Characteristic classes and Chern-Weil construction;
Spin structure and Dirac operator; Equivariant K-theory; The
index theorem; Cohomological formulation of the index theorem;
Bibliography; Index.

Hindustan Book Agency

September 2013, 276 pages, Hardcover, ISBN: 978-93-80250-54-0,

2010 Mathematics Subject Classification: 58-02, 58J20, 58J40, 58A10,

58A12, 58A14, 57R20, 57R50, 55R91, AMS members US$48, List

US$60, Order code HIN/64

Invariant Manifolds in
Discrete and Continuous
Dynamical Systems

Kaspar Nipp and Daniel Stoffer,
ETH Zürich, Switzerland

In this book, dynamical systems are
investigated from a geometric viewpoint.
Admitting an invariant manifold is a strong
geometric property of a dynamical system.
This text presents rigorous results on

invariant manifolds and gives examples of possible applications.

In the first part, discrete dynamical systems in Banach spaces are
considered. Results on the existence and smoothness of attractive and
repulsive invariant manifolds are derived. In addition, perturbations
and approximations of the manifolds and the foliation of the adjacent
space are treated. In the second part, analogous results for continuous
dynamical systems in finite dimensions are established. In the third
part, the theory developed is applied to problems in numerical
analysis and to singularly perturbed systems of ordinary differential
equations.

The mathematical approach is based on the so-called graph transform,
already used by Hadamard in 1901. The aim is to establish invariant
manifold results in a simple setting that provides quantitative
estimates.

The book is targeted at researchers in the field of dynamical systems
interested in precise theorems that are easy to apply. The application
part might also serve as an underlying text for a student seminar in
mathematics.

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

Contents: Discrete Dynamical Systems—Maps: Existence;
Perturbation and approximation; Smoothness; Foliation; Smoothness
of the foliation with respect to the base point; Continuous Dynamical
Systems—ODEs: A general result for the time-T map; Invariant
manifold results; Applications: Fixed points and equilibria; The
one-step method associated to a linear multistep method; Invariant
manifolds for singularly perturbed ODEs; Runge–Kutta methods
applied to singularly perturbed ODEs; Invariant curves of perturbed
harmonic oscillators; Blow-up in singular perturbations; Application
of Runge–Kutta methods to differential-algebraic equations;
Appendices; Bibliography; Index.

EMS Tracts in Mathematics, Volume 21

August 2013, 225 pages, Hardcover, ISBN: 978-3-03719-124-8, 2010

Mathematics Subject Classification: 37-02, 37Cxx, 37Dxx, 35Cxx,

34Dxx, 65Lxx, 65P10, AMS members US$62.40, List US$78, Order

code EMSTM/21
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