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Algebra and Algebraic
Geometry

Quadratic Forms—
Algebra, Arithmetic,
and Geometry
Ricardo Baeza, University of
Talca, Talca, Chile, Wai Kiu
Chan, Wesleyan University,
Middletown, CT, Detlev W.
Hoffmann, University of
Nottingham, England, and Rainer
Schulze-Pillot, Universitat des
Saarlandes, Saarbruecken,
Germany, Editors

This volume presents a collection of articles that are based on talks
delivered at the International Conference on the Algebraic and
Arithmetic Theory of Quadratic Forms held in Frutillar, Chile in
December 2007.

The theory of quadratic forms is closely connected with a broad
spectrum of areas in algebra and number theory. The articles in this
volume deal mainly with questions from the algebraic, geometric,
arithmetic, and analytic theory of quadratic forms and related
questions in algebraic group theory and algebraic geometry.

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

Contents: R. Aravire and B. Jacob, H1(X, ν) of conics and Witt
kernels in characteristic 2; K.J. Becher and D. B. Leep, Pythagoras
numbers and quadratic field extensions; A.-M. Bergé and
J. Martinet, On perfection relations in lattices; S. Böcherer,
Y. Hironaka, and F. Sato, Linear independence of local densities
of quadratic forms and its application to the theory of Siegel
modular forms; M. Dickmann and F. Miraglia, Representation
of reduced special groups in algebras of continuous functions;
T. D. Browning and R. Dietmann, Solubilty of Fermat equations;
A. G. Earnest and R. W. Fitzgerald, Multiplicative properties of
integral binary quadratic forms; L. Fukshansky, Effective structure
theorems for symplectic spaces via height; S. Garibaldi and
K. Zainoulline, Orthogonal involutions on algebras of degree 16 and
the Killing form of E8 (Appendix A: Non-hyperbolicity of orthogonal

involutions); S. Gille, The first Zariski cohomology group of the
Witt sheaf over a split simply connected simple algebraic group;
P. Gładki and M. Marshall, On families of testing formulae for a pp
formula; T. Ibukiyama and S. Wakatsuki, Siegel modular forms of
a small weight and the Witt operator; N. A. Karpenko, On isotropy
of quadratic pairs; M. Knebusch, Specialization of forms in the
presence of characteristic 2: first steps; W. Kohnen, Representation
of integers by special positive definite integral quadratic forms;
A. Laghribi and P. Mammone, Hyper-isotropy of bilinear forms in
characteristic 2; D. B. Leep, A historical view of the Pythagoras
numbers of fields; M. Machura and K. Osiak, The extensions of
R-places and application; A. S. Merkurjev, Essential dimension;
R. Parimala, V. Suresh, and J.-P. Tignol, On the Pfister number of
quadratic forms; R. Scharlau, Martin Kneser’s work on quadratic
forms and algebraic groups; A. Schürmann, Enumerating perfect
forms; N.-P. Skoruppa, Reduction mod ` of Theta series of level `n;
L. H. Walling, On a reciprocity theorem of Gauss; T. Watanabe
and R. Yoshimitsu, A bound of the number of reduced Arakelov
divisors of a number field.

Contemporary Mathematics, Volume 493

August 2009, 408 pages, Softcover, ISBN: 978-0-8218-4648-3,
LC 2009009821, 2000 Mathematics Subject Classification: 11Hxx,
11Exx, 11Fxx, 12Dxx, 12Exx, 14Cxx, 14Fxx, 14Pxx, 19Gxx, 20Gxx,
AMS members US$92, List US$115, Order code CONM/493

Operator Structures
and Dynamical
Systems
Marcel de Jeu, Leiden University,
The Netherlands, Sergei
Silvestrov, Lund University,
Sweden, Christian Skau,
Norwegian University of Science
and Technology, Trondheim,
Norway, and Jun Tomiyama,
Editors

This volume contains the proceedings of a Leiden Workshop on
Dynamical Systems and their accompanying Operator Structures,
which took place at the Lorentz Center in Leiden, The Netherlands,
on July 21–25, 2008.

These papers offer a panorama of selfadjoint and non-selfadjoint
operator algebras associated with both noncommutative and
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commutative (topological) dynamical systems and related subjects.
Papers on general theory, as well as more specialized ones on
symbolic dynamics and complex dynamical systems, are included.

Contents: J. Arnlind and S. Silvestrov, Affine transformation
crossed product type algebras and noncommutative surfaces; G. G.
de Castro, C*-algebras associated with iterated function systems;
K. R. Davidson and E. G. Katsoulis, Nonself-adjoint operator
algebras for dynamical systems; S. Dirksen, M. de Jeu, and
M. Wortel, Extending representations of normed algebras in Banach
spaces; T. Kajiwara, Countable bases for Hilbert C*-modules
and classification of KMS states; W. Krieger and K. Matsumoto,
Subshifts andC*-algebras from one-counter codes; K. Matsumoto,
Orbit equivalance in C*-algebras defined by actions of symbolic
dynamical systems; M. McGarvey and I. G. Todorov, Normalisers,
nest algebras and tensor products; I. V. Nikolaev, Noncommutative
geometry as a functor; J. Öinert, Simple group graded rings and
maximal commutativity; H. Osaka, K. Kodaka, and T. Teruya,
The Rohlin property for inclusions of C*-algebras with a finite
Watatani index; J. R. Peters, The C*-envelope of a semicrossed
product and Nest representations; N. C. Phillips, Freeness of
actions of finite groups on C*-algebras; J. Renault, Examples of
masas in C*-algebras; T. Timmermann, A definition of compact
C*-quantum groupoids; Y. Watatani, Complex dynamical systems
and associated C*-algebras; J. D. M. Wright, On classifying
monotone complete algebras of operators.

Contemporary Mathematics, Volume 503

December 2009, 317 pages, Softcover, ISBN: 978-0-8218-4747-3,
LC 2009027923, 2000 Mathematics Subject Classification: 46L55,
37Bxx, 47Lxx; 46L08, 46L35, 46H25, 37B10, 37Fxx, 16S35, 54H20,
AMS members US$79, List US$99, Order code CONM/503

Combinatorial
Aspects of
Commutative Algebra
Viviana Ene, Ovidius University,
Constaņta, Romania, and Ezra
Miller, Duke University, Durham,
NC, Editors

This volume contains the proceedings
of the Exploratory Workshop on

Combinatorial Commutative Algebra and Computer Algebra, which
took place in Mangalia, Romania on May 29–31, 2008. It includes
research papers and surveys reflecting some of the current trends
in the development of combinatorial commutative algebra and
related fields.

This volume focuses on the presentation of the newest research
results in minimal resolutions of polynomial ideals (combinatorial
techniques and applications), Stanley-Reisner theory and Alexander
duality, and applications of commutative algebra and of
combinatorial and computational techniques in algebraic geometry
and topology. Both the algebraic and combinatorial perspectives are
well represented and some open problems in the above directions
have been included.

This item will also be of interest to those working in discrete
mathematics and combinatorics.

Contents: F. Ambro, On the classification of toric singularities;
V. Bonanzinga, V. Ene, A. Olteanu, and L. Sorrenti, An overview on
the minimal free resolutions of lexsegment ideals; V. Bonanzinga
and L. Sorrenti, Cohen-Macaulay squarefree lexsegment ideals

generated in degree 2; H. Charalambous and A. Thoma, On
simple A-multigraded minimal resolutions; T. C. Benítez and
S. Z. Armengou, Tangent cones of numerical semigroup rings;
D. Ibadula, The Igusa local zeta functions of GL2(Q)p-orbit of
Fermat’s binary form; K. Kimura, N. Terai, and K. Yoshida,
Arithmetical rank of monomial ideals of deviation two; A. D.
Măcinic, A survey of combinatorial aspects in the topology of
complex hyperplane arrangements; N. Manolache, A class of locally
complete intersection multiple structures on smooth algebraic
varieties as support; E. Miller, Topological Cohen-Macaulay criteria
for monomial ideals; A. Olteanu, Regularity and the case of few
generators for Stanley-Reisner ideals of subword complexes;
A. Ştefan, The type of the base ring associated to a transversal
polymatroid.

Contemporary Mathematics, Volume 502

December 2009, 184 pages, Softcover, ISBN: 978-0-8218-4758-9,
LC 2009026845, 2000 Mathematics Subject Classification: 13-06;
13A30, 14B05, 52C35, 13D02, 13F55, 13H10, 13P10, 32S22, 55U10,
AMS members US$55, List US$69, Order code CONM/502

Groups, Rings and
Group Rings
Antonio Giambruno, Università
di Palermo, Italy, César Polcino
Milies, Universidade de São Paulo,
Brazil, and Sudarshan K. Sehgal,
University of Alberta, Edmonton,
Canada, Editors

This volume represents the proceedings
of the conference on Groups, Rings and

Group Rings, held July 28–August 2, 2008, in Ubatuba, Brazil.

Papers in this volume contain results in active research areas
in the theory of groups, group rings and algebras (including
noncommutative rings), polynomial identities, Lie algebras and
superalgebras. In particular, topics such as growth functions on
varieties, groups of units in group rings, representation theory of Lie
algebras, Jordan, alternative and Leibniz algebras, graded identities,
automorphisms of trees, and partial actions are discussed.

Contents: F. Cedó, E. Jespers, and J. Okniński, The radical of
the four generated algebra of alternating type; W. Cortes and
M. Ferrero, Globalization of partial actions on semiprime rings;
W. Cortes, M. Ferrero, and S. O. Juriaans, The Colombeau
quaternion algebra; E. Dan-Cohen, I. Penkov, and J. A. Wolf,
Parabolic subgroups of real direct limit Lie groups; I. Dimitrov,
V. Futorny, and D. Grantcharov, Parabolic sets of roots; O. M.
Di Vincenzo and E. Spinelli, Some results on *-minimal algebras
with involution; M. Dokuchaev and J. J. Simón, Invariants of
partial group algebras of finite p-groups; R. A. Ferraz, Units of
ZCp; J. Z. Gonçalves and M. Shirvani, Algebraic elements as free
factors in simple artinian rings; J. Z. Gonçalves and P. M. Veloso,
Special units, unipotent units and free groups in group algebras;
D. Grantcharov, Explicit realizations of simple weight modules
of classical Lie superalgebras; S. A. Jorge, V. R. da Silva, and
A. C. Vieira, Combinatorial aspects in the computation of proper
multiplicities; I. Kashuba and I. Shestakov, An estimate of the
dimension of the varieties of alternative and Jordon algebras;
S. G. Klementyev and V. M. Petrogradsky, On growth of almost
polynilpotent Lie algebras; P. Koshlukov, A. Krasilnikov, and
D. D. P. Silva, Graded identities for Lie algebras; D. La Mattina,
Polynomial codimension growth of graded algebras; I. S. Lima
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and P. A. Zalesskii, Euclidean Bianchi groups are conjugacy
separable; C. Lomp and A. Sant’Ana, Comparability, distributivity
and non-commutativeφ-rings; S. López-Permouth, J. Moore, and
S. Szabo, Algebras having bases consisting entirely of units;
S. Mishchenko and A. Valenti, On the growth of varieties
of algebras; A. P. Pozhidaev, 0-Dialgebras with bar-unity,
Rota-Baxter and 3-Leibniz algebras; A. Regev and A. Regev, The
Golod-Shafarevich counterexample without Hilbert series; H. L.
Talpo and M. Firer, Automorphism groups of semi-homogeneous
trees.

Contemporary Mathematics, Volume 499

November 2009, 270 pages, Softcover, ISBN: 978-0-8218-4771-8,
LC 2009020526, 2000 Mathematics Subject Classification: 05A16,
16R10, 16S36, 17B01, 17B20, 20E08, 20C05, 20M05; 05C05, 13F05,
16S15, 17C10, 20E05, AMS members US$71, List US$89, Order
code CONM/499

Differential Equations

Heat Kernel and
Analysis on Manifolds
Alexander Grigor’yan, University
of Bielefeld, Germany

The heat kernel has long been an
essential tool in both classical and modern
mathematics but has become especially
important in geometric analysis as a
result of major innovations beginning
in the 1970s. The methods based on

heat kernels have been used in areas as diverse as analysis,
geometry, and probability, as well as in physics. This book is a
comprehensive introduction to heat kernel techniques in the setting
of Riemannian manifolds, which inevitably involves analysis of the
Laplace–Beltrami operator and the associated heat equation.

The first ten chapters cover the foundations of the subject, while
later chapters deal with more advanced results involving the
heat kernel in a variety of settings. The exposition starts with
an elementary introduction to Riemannian geometry, proceeds
with a thorough study of the spectral-theoretic, Markovian, and
smoothness properties of the Laplace and heat equations on
Riemannian manifolds, and concludes with Gaussian estimates of
heat kernels.

Grigor’yan has written this book with the student in mind, in
particular by including over 400 exercises. The text will serve as a
bridge between basic results and current research.

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

Titles in this series are co-published with International Press,
Cambridge, MA.

Contents: Laplace operator and the heat equation inRn; Function
spaces inRn; Laplace operator on a Riemannian manifold; Laplace
operator and heat equation in L2(M); Weak maximum principle
and related topics; Regularity theory in Rn; The heat kernel on a
manifold; Positive solutions; Heat kernel as a fundamental solution;
Spectral properties; Distance function and completeness; Gaussian
estimates in the integrated form; Green function and Green

operator; Ultracontractive estimates and eigenvalues; Pointwise
Gaussian estimates I; Pointwise Gaussian estimates II; Reference
material; Bibliography; Some notation; Index.

AMS/IP Studies in Advanced Mathematics, Volume 47

December 2009, 482 pages, Hardcover, ISBN: 978-0-8218-4935-4,
LC 2009034350, 2000 Mathematics Subject Classification: 58J35;
31B05, 35K05, 35P15, 47D07, 53C20, AMS members US$95, List
US$119, Order code AMSIP/47

General and Interdisciplinary

Mathematics under
the Microscope
Notes on Cognitive Aspects
of Mathematical Practice

Alexandre V. Borovik, University
of Manchester, United Kingdom

This is an unusual and unusually
fascinating book.

Readers who never thought about mathematics after their school
years will be amazed to discover how many habits of mind, ideas,
and even material objects that are inherently mathematical serve
as building blocks of our civilization and everyday life.

A professional mathematician, reluctantly breaking the daily
routine, or pondering on some resisting problem, will open this
book and enjoy a sudden return to his or her young days when
mathematics was fresh, exciting, and holding all promises.

And do not take the word “microscope” in the title too literally: in
fact, the author looks around, in time and space, focusing in turn
on a tremendous variety of motives, from mathematical “memes”
(genes of culture) to an unusual life of a Hollywood star.

—Yuri I. Manin, Max-Planck Institute of Mathematics, Bonn, and
Northwestern University

It is an unusual book that casts new and paradoxical light on the
nature of mathematics.

This book will be interesting—perhaps for different reasons—to
school teachers of mathematics, to math majors at universities,
to graduate students in mathematics and computer science, to
research mathematicians and computer scientists, to philosophers
and historians of mathematics, and to psychologists and
neurophysiologists.

The author’s goal is to start a dialogue between mathematicians and
cognitive scientists. He discusses, from a working mathematician’s
point of view, the mystery of mathematical intuition: why are
certain mathematical concepts more intuitive than others? To what
extent does the "small scale" structure of mathematical concepts
and algorithms reflect the workings of the human brain? What
are the "elementary particles" of mathematics that build up the
mathematical universe?

One of the principal points of the book is the essential vertical unity
of mathematics, the natural integration of its simplest objects and
concepts into the complex hierarchy of mathematics as a whole. The
same ideas and patterns of thinking can be found in elementary
school arithmetic and in cutting-edge mathematical theories.
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There are no boundaries between "recreational", "elementary",
"undergraduate", and "research" mathematics; the book freely
moves throughout the whole range. Nevertheless, the author takes
great care in keeping the book as non-technical as possible.

The book is saturated with amusing examples from a wide range of
disciplines—from turbulence to error-correcting codes to logic—
as well as with just puzzles and brainteasers. Despite the very
serious subject matter, the author’s approach is lighthearted and
entertaining.

Contents: Simple things: How structures of human cognition reveal
themselves in mathematics: A taste of things to come; What you
see is what you get; The wing of the hummingbird; Simple things;
Infinity and beyond; Encapsulation of actual infinity; Mathematical
reasoning: What is it that makes a mathematician?; “Kolmogorov’s
logic” and heuristic reasoning; Recovery vs. discovery; The line of
sight; History and philosophy: The ultimate replicating machines;
The vivisection of the Cheshire Cat; References; Index.

January 2010, approximately 331 pages, Hardcover, ISBN: 978-0-
8218-4761-9, LC 2009029174, 2000 Mathematics Subject Classifi-
cation: 00A30, 00A35, 97C50, AMS members US$47, List US$59,
Order code MBK/71

Proceedings of
the St. Petersburg
Mathematical Society,
Volume XIV
N. N. Uraltseva, St. Petersburg
State University, Russia, Editor

This volume contains articles on analysis,
probability, partial differential operators,
frames, and other areas of mathematics.

The volume also contains a comprehensive article about the
classification of pseudo-regular convex polyhedra.

This book is suitable for a broad group of graduate students and
researchers interested in the topics presented here.

Contents: V. A. Zheludev, V. N. Malozemov, and A. B. Pevnyi,
Filter banks and frames in the discrete periodic case; A. I. Karol′,
Newton polyhedra, asymptotics of volumes, and asymptotics of
exponential integrals; S. G. Kryzhevich and A. Yu. Skolyarov,
Approximation methods for unstable manifolds of equilibrium
points of autonomous systems; N. G. Kuznetsov and O. V.
Motygin, The Steklov problem in symmetric domains with infinitely
extended boundary; S. A. Nazarov, On the spectrum of the Steklov
problem in peak-shaped domains; V. A. Sloushch, Generalisations
of the Cwikel estimate for integral operators; A. N. Frolov,
Asymptotic behavior of probabilities of moderate deviations; A. M.
Gurin and V. A. Zalgaller, On the history of the study of convex
polyhedra with regular faces and faces composed of regular ones.

American Mathematical Society Translations—Series 2, Volume
228

December 2009, approximately 230 pages, Hardcover, ISBN: 978-0-
8218-4802-9, 2000 Mathematics Subject Classification: 00B15, AMS
members US$87, List US$109, Order code TRANS2/228

Geometry and Topology

Alpine Perspectives
on Algebraic Topology
Christian Ausoni, University of
Bonn, Germany, Kathryn Hess,
Ecole Polytechnique Federale
de Lausanne, Switzerland, and
Jérôme Scherer, Universitat
Autónoma de Barcelona,
Ballaterra, Spain, Editors

This volume contains the proceedings of the Third Arolla
Conference on Algebraic Topology, which took place in Arolla,
Switzerland, on August 18–24, 2008.

This volume includes research papers on stable homotopy theory,
the theory of operads, localization and algebraic K-theory, as well as
survey papers on the Witten genus, on localization techniques
and on string topology—offering a broad perspective of modern
algebraic topology.

Contents: A. Baker, L-complete Hopf algebroids and their
comodules; M. A. Batanin and C. Berger, The lattice path operad
and Hochschild cochains; A. J. Blumberg, R. L. Cohen, and
C. Teleman, Open-closed field theories, string topology, and
Hochschild homology; W. Chachólski, E. D. Farjoun, R. Göbel, and
Y. Segev, Cellular covers of divisible abelian groups; A. Dessai,
Some geometric properties of the Witten genus; W. G. Dwyer
and E. D. Farjoun, Localization and cellularization of principal
fibrations; B. Fresse, Operadic cobar constructions, cylinder
objects and homotopy morphisms of algebras over operads;
B. Jahren, Involutions on the rational K-theory of group rings of
finite groups; J. A. Neisendorfer, A quick trip through localization;
B. Richter, Divided power structures and chain complexes.

Contemporary Mathematics, Volume 504

December 2009, 254 pages, Softcover, ISBN: 978-0-8218-4839-5,
LC 2009028123, 2000 Mathematics Subject Classification: 16E40,
18D50, 18G30, 19C09, 19D50, 53C20, 55N22, 55P60, 55U35, 58J26,
AMS members US$63, List US$79, Order code CONM/504

Discrete Groups and
Geometric Structures
Karel Dekimpe and Paul Igodt,
Katholieke Universiteit Leuven,
Kortrijk, Belgium, and Alain
Valette, Université de Neuchâtel,
Switzerland, Editors

This volume reports on research related to
Discrete Groups and Geometric Structures,

as presented during the International Workshop held May 26–30,
2008, in Kortrijk, Belgium.

Readers will benefit from impressive survey papers by John R.
Parker on methods to construct and study lattices in complex
hyperbolic space and by Ursula Hamenstädt on properties of group
actions with a rank-one element on proper CAT(0)-spaces.
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This volume also contains research papers in the area of group
actions and geometric structures, including work on loops on a
twice punctured torus, the simplicial volume of products and fiber
bundles, the homology of Hantzsche–Wendt groups, rigidity of real
Bott towers, circles in groups of smooth circle homeomorphisms,
and groups generated by spine reflections admitting crooked
fundamental domains.

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

Contents: J. R. Parker, Complex hyperbolic lattices;
U. Hamenstädt, Rank-one isometries of proper CAT(0)-spaces;
R. Águeda, Trace polynomial for simple loops on the twice
punctured torus; M. Bucher, Simplicial volume of products
and fiber bundles; K. Dekimpe and N. Petrosyan, Homology of
Hantzsche-Wendt groups; Y. Kamishima and A. Nazra, Seifert
fibred structure and rigidity on real Bott towers; A. Adouani
and H. Marzougui, Exotic circles in groups of piecewise smooth
circle homeomorphisms; V. Charette, Groups generated by spine
reflections admitting crooked fundamental domains.

Contemporary Mathematics, Volume 501

November 2009, approximately 156 pages, Softcover, ISBN:

978-0-8218-4647-6, LC 2009026844, 2000 Mathematics Subject

Classification: 20F67, 20J06, 22E40, 30F40, 37E10, 51M10, 53C50,

55R10, 57S25, AMS members US$47, List US$59, Order code

CONM/501

Computational
Topology
An Introduction

Herbert Edelsbrunner, Duke
University, Durham, NC, and
Geomagic, Research Triangle
Park, NC, and John L. Harer,
Duke University, Durham, NC

Combining concepts from topology and algorithms, this book
delivers what its title promises: an introduction to the field of
computational topology. Starting with motivating problems in both
mathematics and computer science and building up from classic
topics in geometric and algebraic topology, the third part of the text
advances to persistent homology. This point of view is critically
important in turning a mostly theoretical field of mathematics into
one that is relevant to a multitude of disciplines in the sciences and
engineering.

The main approach is the discovery of topology through
algorithms. The book is ideal for teaching a graduate or advanced
undergraduate course in computational topology, as it develops all
the background of both the mathematical and algorithmic aspects
of the subject from first principles. Thus the text could serve equally
well in a course taught in a mathematics department or computer
science department.

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

Contents: Computational geometric topology: Graphs; Surfaces;
Complexes; Computational algebraic topology: Homology; Duality;
Morse functions; Computational persistent topology: Persistence;
Stability; Applications; References; Index.

January 2010, 241 pages, Hardcover, ISBN: 978-0-8218-4925-5, LC

2009028121, 2000 Mathematics Subject Classification: 00-01, 52-

XX, 55-XX, 57-XX, 68-XX, AMS members US$47, List US$59, Order
code MBK/69

Mapping Degree
Theory
Enrique Outerelo and Jesús M.
Ruiz, Universidad Complutense
de Madrid, Spain

This textbook treats the classical parts
of mapping degree theory, with a detailed
account of its history traced back to the
first half of the 18th century. After a
historical first chapter, the remaining four

chapters develop the mathematics. An effort is made to use only
elementary methods, resulting in a self-contained presentation.
Even so, the book arrives at some truly outstanding theorems:
the classification of homotopy classes for spheres and the
Poincaré-Hopf Index Theorem, as well as the proofs of the original
formulations by Cauchy, Poincaré, and others.

Although the mapping degree theory you will discover in this book
is a classical subject, the treatment is refreshing for its simple and
direct style. The straightforward exposition is accented by the
appearance of several uncommon topics: tubular neighborhoods
without metrics, differences between class 1 and class 2 mappings,
Jordan Separation with neither compactness nor cohomology,
explicit constructions of homotopy classes of spheres, and the
direct computation of the Hopf invariant of the first Hopf fibration.

The book is suitable for a one-semester graduate course. There are
180 exercises and problems of different scope and difficulty.

This book is jointly published by the AMS and the Real Sociedad
Matemática Española (RSME).

Contents: History; Manifolds; The Brouwer-Kronecker degree;
Degree theory in Euclidean spaces; The Hopf theorems; Names of
mathematicians cited; Historical references; Bibliography; Symbols;
Index.

Graduate Studies in Mathematics, Volume 108

December 2009, 244 pages, Hardcover, ISBN: 978-0-8218-4915-6,
LC 2009026383, 2000 Mathematics Subject Classification: 01A55,
01A60, 47H11, 55M25, 57R35, 58A12, 58J20, AMS members
US$50, List US$62, Order code GSM/108

Hadamard’s Plane
Geometry
A Reader’s Companion

Mark Saul

Jacques Hadamard, among the greatest
mathematicians of the twentieth century,
made signal contributions to a number of
fields. But his mind could not be confined
to the upper reaches of mathematical

thought. He also produced a massive two-volume work, on plane
and solid geometry, for pre-college teachers in the French school
system.

In those books, Hadamard’s style invites participation. His
exposition is minimal, providing only the results necessary to
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support the solution of the many elegant problems he poses
afterwards. That is, the problems interpret the text in the way that
harmony interprets melody in a well-composed piece of music.

The present volume offers solutions to the problems in the first
part of Hadamard’s work (Lessons in Geometry. I. Plane Geometry,
Jacques Hadamard, Amer. Math. Soc. (2008)), and can be viewed as a
reader’s companion to that book. It requires of the reader only
the background of high school plane geometry, which Lessons in
Geometry provides. The solutions strive to connect the general
methods given in the text with intuitions that are natural to the
subject, giving as much motivation as possible as well as rigorous
and formal solutions. Ideas for further exploration are often
suggested, as well as hints for classroom use.

This book will be of interest to high school teachers, gifted high
school students, college students, and those mathematics majors
interested in geometry.

A co-publication of the AMS and Education Development Center.

Contents: Solutions and comments for problems in book I;
Solutions and comments for problems in book II; Solutions and
comments for problems in book III; Solutions and comments for
complements to book III; Solutions and comments for problems in
book IV.

January 2010, approximately 353 pages, Hardcover, ISBN: 978-0-
8218-4368-0, LC 2009028578, 2000 Mathematics Subject Classifica-
tion: 01A73, 51-01; 51-03, AMS members US$47, List US$59, Order
code MBK/70

Mathematical Physics

Spectral and
Scattering Theory for
Quantum Magnetic
Systems
Philippe Briet, Université Sud
Toulon-Var, Marseille, Cedex,
France, François Germinet,
Université Cergy-Pontoise, France,
and Georgi Raikov, Pontificia
Universidad Catolica de Chile,
Santiago, Chile, Editors

This volume contains the proceedings of the conference on Spectral
and Scattering Theory for Quantum Magnetic Systems, which took
place at CIRM, Luminy, France, in July 2008. The main purpose of
this conference was to bring together a number of specialists in
the mathematical modelling of magnetic phenomena in quantum
mechanics, to mark the recent progress as well as to outline the
future development in this area.

This volume contains original results presented by some of
the invited speakers and surveys on recent advances in the
mathematical theory of quantum magnetic Hamiltonians.

Most of the talks at the conference, as well as the articles in this
volume, have been dedicated to one of the following topics:

• Spectral and scattering theory for magnetic Schrödinger
operators

• Magnetic Pauli and Dirac operators
• Magnetic operators on manifolds
• Microlocal analysis of magnetic Hamiltonians
• Random Schrödinger operators and quantum Hall effect
• Ginsburg–Landau equation, supraconductivity, magnetic

bottles
• Bose–Einstein condensate, Gross–Pitaevski equation
• Magnetic Lieb–Thirring inequalities, stability of matter

Contents: L. Amour, J. Faupin, B. Grébert, and J.-C. Guillot, On
the infrared problem for the dressed non-relativistic electron in a
magnetic field; O. Bourget and C. Fernández, Absence of singular
spectrum for some time-periodic magnetic systems; P. Briet, P. D.
Hislop, G. D. Raikov, and E. Soccorsi, Mourre estimates for a 2D
magnetic quantum Hamiltonian on strip-like domains; V. Bruneau,
A. Khochman, and G. D. Raikov, Perturbation of a magnetic
Schrödinger operator near an embedded infinite-multiplicity
eigenvalue; R. L. Frank, Remarks on eigenvalue estimates and
semigroup domination; F. Germinet, A. Klein, and B. Mandy,
Delocalization for random Landau Hamiltonians with unbounded
random variables; C. Hainzl and R. Seiringer, A linear criterion
for solutions of non-linear equations, with application to the
BCS gap equation; B. Helffer and Y. A. Kordyukov, Semiclassical
analysis of Schrödinger operators with magnetic wells; V. Iftimie,
M. Măntoiu, and R. Purice, The magnetic formalism; new results;
A. Iwatsuka, T. Mine, and S.-i. Shimada, Norm resolvent
convergence to Schrödinger operators with infinitesimally thin
toroidal magnetic fields; F. Klopp, Lifshitz tails for alloy type
random models in constant magnetic fields: a short review;
S. Richard, New formulae for the Aharonov-Bohm wave operators;
G. Rozenblum and G. Tashchiyan, On the spectral properties of
the Landau Hamiltonian perturbed by a moderately decaying
magnetic field.

Contemporary Mathematics, Volume 500

November 2009, 186 pages, Softcover, ISBN: 978-0-8218-4744-2,
LC 2009022736, 2000 Mathematics Subject Classification: 81Q10,
81V10, 35J10, 82B44, 60H25, 47B80, 81Q70, 35P20, 35P25, AMS
members US$55, List US$69, Order code CONM/500

Topology, C*-Algebras,
and String Duality
Jonathan Rosenberg, University
of Maryland, College Park, MD

String theory is the leading candidate for
a physical theory that combines all the
fundamental forces of nature, as well as
the principles of relativity and quantum
mechanics, into a mathematically elegant
whole. The mathematical tools used by

string theorists are highly sophisticated and cover many areas of
mathematics. As with the birth of quantum theory in the early
20th century, the mathematics has benefited at least as much as
the physics from the collaboration. In this book, based on CBMS
lectures given at Texas Christian University, Rosenberg describes
some of the most recent interplay between string dualities and
topology and operator algebras.

The book is an interdisciplinary approach to duality symmetries in
string theory. It can be read by either mathematicians or theoretical
physicists and involves a more-or-less equal mixture of algebraic
topology, operator algebras, and physics. There is also a bit of
algebraic geometry, especially in the last chapter. The reader is
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assumed to be somewhat familiar with at least one of these four
subjects, but not necessarily with all or even most of them. The
main objective of the book is to show how several seemingly
disparate subjects are closely linked with one another and to give
readers an overview of some areas of current research, even if this
means that not everything is covered systematically.

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

A co-publication of the AMS and CBMS.

Contents: Introduction and motivation; K-theory and its
relevance to physics; A few basics of C*-algebras and crossed
products; Continuous-trace algebras and twisted K-theory;
More on crossed products and their K-theory; The topology of
T-duality and the Bunke-Schick construction; T-duality via crossed
products; Higher-dimensional T-duality via topological methods;
Higher-dimensional T-duality viaC*-algebraic methods; Advanced
topics and open problems; Bibliography; Notation and symbols;
Index.

CBMS Regional Conference Series in Mathematics, Number 111

December 2009, 110 pages, Softcover, ISBN: 978-0-8218-4922-4,
LC 2009032465, 2000 Mathematics Subject Classification: 81T30;
81T75, 19K99, 46L80, 58B34, 55R10, 55P65, 55R50, 14J32, 53Z05,
AMS members US$26, All Individuals US$26, List US$33, Order
code CBMS/111

Probability

Random Walk
Intersections
Large Deviations and
Related Topics

Xia Chen, University of Tennessee,
Knoxville, TN

The material covered in this book
involves important and non-trivial results
in contemporary probability theory

motivated by polymer models, as well as other topics of importance
in physics and chemistry. The development carefully provides the
basic definitions of mutual intersection and self-intersection local
times for Brownian motions and the accompanying large deviation
results. The book then proceeds to the analogues of these concepts
and results for random walks on lattices of Rd . This includes
suitable integrability and large deviation results for these models
and some applications. Moreover, the notes and comments at the
end of the chapters provide interesting remarks and references to
various related results, as well as a good number of exercises. The
author provides a beautiful development of these subtle topics at a
level accessible to advanced graduate students.

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

Contents: Basics on large deviations; Brownian intersection local
times; Mutual intersection: large deviations; Self-intersection: large
deviations; Intersections on lattices: weak convergence; Inequalities
and integrabilities; Independent random walks: large deviations;
Single random walk: large deviations; Green’s function; Fourier

transformation; Constant κ(d, p) and related variations; Regularity
of stochastic processes; Self-adjoint operators; Bibliography; List of
general notations; Index.

Mathematical Surveys and Monographs, Volume 157

January 2010, approximately 357 pages, Hardcover, ISBN: 978-0-
8218-4820-3, LC 2009026903, 2000 Mathematics Subject Classifi-
cation: 60F05, 60F10, 60F15, 60F25, 60G17, 60G50, 60J65, 81T17,
82B41, 82C41, AMS members US$72, List US$90, Order code
SURV/157

New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

Renormalization and
Galois Theories
Alain Connes, College de France,
Paris, France, Frédéric Fauvet,
University Louis Pasteur et
CNRS, Strasbourg, France, and
Jean-Pierre Ramis, Université
Paul Sabatier, Toulouse, France,
Editors

This volume is the outcome of a CIRM Workshop on
Renormalization and Galois Theories held in Luminy, France, in
March 2006. The subject of this workshop was the interaction
and relationship between four currently very active areas:
renormalization in quantum field theory (QFT), differential Galois
theory, noncommutative geometry, motives and Galois theory.

The last decade has seen a burst of new techniques to cope with the
various mathematical questions involved in QFT, with notably the
development of a Hopf-algebraic approach and insights into the
classes of numbers and special functions that systematically appear
in the calculations of perturbative QFT (pQFT). The analysis of the
ambiguities of resummation of the divergent series of pQFT, an
old problem, has been renewed, using recent results on Gevrey
asymptotics, generalized Borel summation, Stokes phenomenon
and resurgent functions.

The purpose of the present book is to highlight, in the context
of renormalization, the convergence of these various themes,
orchestrated by diverse Galois theories. It contains three lecture
courses together with five research articles and will be useful to
both researchers and graduate students in mathematics and
physics.

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

A publication of the European Mathematical Society. Distributed
within the Americas by the American Mathematical Society.
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Contents: C. Consani, Noncommutative geometry and
motives (à quoi servent les endomotifs?); V. Rivasseau and
F. Vignes-Tourneret, Renormalisation of non-commutative field
theories; D. Sauzin, Mould expansions for the saddle-node and
resurgence monomials; Y. André, Galois theory, motives and
transcendental numbers; K. Ebrahimi-Fard and D. Manchon, The
combinatorics of Bogoliubov’s recursion in renormalization;
M. E. Hoffman, (Non)commutative Hopf algebras of trees and
(quasi)symmetric functions; F. Menous, Formal differential
equations and renormalization; S. Weinzierl, Feynman integrals
and multiple polylogarithms.

IRMA Lectures in Mathematics and Theoretical Physics, Volume
15

September 2009, 279 pages, Softcover, ISBN: 978-3-03719-073-9,
2000 Mathematics Subject Classification: 14F42, 34M30, 34M35,
34M37, 34M40, 81T15, 81T18, 81T75, 11S40, 33B30, 34M50, AMS

members US$46, List US$58, Order code EMSILMTP/15

Analysis

Dynamical Systems
and Processes
Michel Weber, University Louis
Pasteur et CNRS, Strasbourg,
France, Editor

This book presents in a concise and
accessible way, as well as in a common
setting, various tools and methods arising
from spectral theory, ergodic theory and
stochastic processes theory, which form

the basis of and contribute interactively a great deal to the current
research on almost-everywhere convergence problems.

Researchers working in dynamical systems and at the crossroads of
spectral theory, ergodic theory and stochastic processes will find
the tools, methods, and results presented in this book of great
interest. It is written in a style accessible to graduate students.

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

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

Contents: Part I. Spectral theorems and convergence in mean:
The von Neumann theorem and spectral regularization; Spectral
representation of weakly stationary processes; Part II. Ergodic
theorems: Dynamical systems—ergodicity and mixing; Pointwise
ergodic theorems; Banach principle and continuity principle;
Maximal operators and Gaussian processes; The central limit
theorem for dynamical systems; Part III. Methods arising from the
theory of stochastic processes: The metric entropy method; The
majorizing measure method; Gaussian processes; Part IV. Three
studies: Riemann sums; A study of the system (f (nx)); Divisors and
random walks; Bibliography; Index.

IRMA Lectures in Mathematics and Theoretical Physics, Volume
14

August 2009, 773 pages, Hardcover, ISBN: 978-3-03719-046-3, 2000
Mathematics Subject Classification: 37-02, 60-02, AMS members

US$102, List US$128, Order code EMSILMTP/14

Professorship in Mathema
tical Methods in Information 
and Communication Tech
nology
The Department of Information Technology and 
Electrical Engineering (www.ee.ethz.ch/en) at ETH 
Zurich invites applications for the above-mentioned 
professorship. The successful candidate is expec ted to 
develop a strong and visible research program in the 
area of Information and Communication Technology. 
We are looking for applicants with a strong mathe-
matical background working in any of the following 
research areas: signal and image processing, com-
munications, control, information theory, computer 
architecture, and networking. 

Candidates should have a Ph.D. degree and an excel-
lent record of accomplishments in Information and 
Communication Technology. In addition, commit-
ment to teaching and the ability to lead a research 
group are expected. The successful candidate will 
be expected to teach undergraduate level courses 
(German or English) and graduate level courses 
(English).

The position can be filled at either assistant profes-
sor (tenure track), associate or full professor level, 
depending on the scientific track record of the appli-
cant.

Assistant professorships have been established to 
promote the careers of younger scien tists. The initial 
appointment is for four years with the possibility of 
renewal for an additional two-year period and pro-
motion to a permanent position. 

Please submit your application including a curri-
culum vitae, a list of publications, and statements 
on future research and teaching activities to the 
President of ETH Zurich, Prof. Dr. Ralph Eichler, ETH 
Zurich, Raemistrasse 101, 8092 Zurich, Switzerland, 
no later than January 31, 2010. With a view toward 
increasing the number of female professors, ETH 
Zurich specifically encourages qualified female can-
didates to apply.
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