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Algebra and Algebraic
Geometry

Residues and Duality
for Projective
Algebraic Varieties
Ernst Kunz, University of
Regensburg, Germany
with the assistance of and
contributions by David A. Cox,
Amherst College, MA, and Alicia
Dickenstein, University of Buenos
Aires, Argentina

This book, which grew out of lectures by E. Kunz for students with
a background in algebra and algebraic geometry, develops local
and global duality theory in the special case of (possibly singular)
algebraic varieties over algebraically closed base fields. It describes
duality and residue theorems in terms of Kähler differential forms
and their residues. The properties of residues are introduced
via local cohomology. Special emphasis is given to the relation
between residues to classical results of algebraic geometry and
their generalizations. The contribution by A. Dickenstein gives
applications of residues and duality to polynomial solutions of
constant coefficient partial differential equations and to problems
in interpolation and ideal membership. D. A. Cox explains toric
residues and relates them to the earlier text.

The book is intended as an introduction to more advanced
treatments and further applications of the subject, to which
numerous bibliographical hints are given.

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

Contents: Local cohomology functors; Local cohomology of
noetherian affine schemes; Čech cohomology; Koszul complexes
and local cohomology; Residues and local cohomology for power
series rings; The cohomology of projective schemes; Duality and
residue theorems for projective space; Traces, complementary
modules, and differents; The sheaf of regular differential forms on

an algebraic variety; Residues for algebraic varieties. Local duality;
Duality and residue theorems for projective varieties; Complete
duality; Applications of residues and duality; Toric residues;
Bibliography; Index.

University Lecture Series, Volume 47

December 2008, 158 pages, Softcover, ISBN: 978-0-8218-4760-2,
LC 2008038860, 2000 Mathematics Subject Classification: 14Fxx,
14F10, 14B15; 32A27, 14M10, 14M25, AMS members US$31, List
US$39, Order code ULECT/47

Representation
Theory
Zongzhu Lin, Kansas State
University, Manhattan, KS, and
Jianpan Wang, East China
Normal University, Shanghai,
People’s Republic of China,
Editors

Articles in this volume cover topics
related to representation theory of various

algebraic objects such as algebraic groups, quantum groups,
Lie algebras, (finite- and infinite-dimensional) finite groups, and
quivers. Collected in one book, these articles show deep relations
between all these aspects of representation theory, as well as the
diversity of algebraic, geometric, topological, and categorical
techniques used in studying representations.

Contents: H. H. Andersen, Sum formulas and Ext-groups; S. Doty,
Schur-Weyl duality in positive characteristic; A. Francis and
W. Wang, The centers of Iwahori-Hecke algebras are filtered;
University of Georgia Vigre Algebra Group, On Kostant’s
theorem for Lie algebra cohomology; X. He, G-stable pieces
and partial flag varieties; L. Ji, Steinberg representations and
duality properties of arithmetic groups, mapping class groups,
and outer automorphism groups of free groups; S. Kumar, G.
Lusztig, and D. Prasad, Characters of simplylaced nonconnected
groups versus characters of nonsimplylaced connected groups;
G. Liu, Classification of finite-dimensional basic Hopf algebras
according to their representation type; G. Lusztig, Twelve bridges
from a reductive group to its Langlands dual; B. J. Parshall and
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L. L. Scott, Some new highest weight categories; I. Pop and
A. Stolin, Classification of quasi-trigonometric solutions of the
classical Yang-Baxter equation; C. M. Ringel, The relevance and the
ubiquity of Prüfer modules; A. Savage, Quivers and the Euclidean
group; S. Shang and Y. Gao, eu2-Lie admissible algebras and
Steinberg unitary Lie algebras; T. Shoji, Lusztig’s conjecture for
finite classical groups with even characteristic; Y. Su, A survey on
quasifinite representations of Weyl type Lie algebras; N. Xi, Maximal
and primitive elements in baby Verma modules for type B2; Y.-F.
Yao and B. Shu, Irreducible representations of the special algebras
in prime characteristic.

Contemporary Mathematics, Volume 478

February 2009, 295 pages, Softcover, ISBN: 978-0-8218-4555-4,
LC 2008034291, 2000 Mathematics Subject Classification: 16Gxx,
17Bxx, 20Cxx, 20Gxx; 17B10, 17B20, 17B37, 17B45, 17B56, 20G05,
20G10, 20G42, 20C05, 20C08, 20C30, AMS members US$71, List
US$89, Order code CONM/478

Applications

Combinatorics on
Words
Christoffel Words and
Repetitions in Words

Jean Berstel, Université de
Marne-la-Vallée, France, Aaron
Lauve, Texas A&M University,
College Station, TX, and
Christophe Reutenauer and

Franco V. Saliola, Université du Québec à Montréal,
QC, Canada

The two parts of this text are based on two series of lectures
delivered by Jean Berstel and Christophe Reutenauer in March 2007
at the Centre de Recherches Mathématiques, Montréal, Canada.
Part I represents the first modern and comprehensive exposition
of the theory of Christoffel words. Part II presents numerous
combinatorial and algorithmic aspects of repetition-free words
stemming from the work of Axel Thue—a pioneer in the theory of
combinatorics on words.

A beginner to the theory of combinatorics on words will be
motivated by the numerous examples, and the large variety
of exercises, which make the book unique at this level of
exposition. The clean and streamlined exposition and the extensive
bibliography will also be appreciated. After reading this book,
beginners should be ready to read modern research papers in this
rapidly growing field and contribute their own research to its
development.

Experienced readers will be interested in the finitary approach to
Sturmian words that Christoffel words offer, as well as the novel
geometric and algebraic approach chosen for their exposition. They
will also appreciate the historical presentation of the Thue–Morse
word and its applications and the novel results on Abelian
repetition-free words.

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

Titles in this series are co-published with the Centre de Recherches
Mathématiques.

Contents: Part I. Christoffel words: Christoffel words; Christoffel
morphisms; Standard factorization; Palindromization; Primitive
elements in the free group F2; Characterizations; Continued
fractions; The theory of Markoff numbers; Part II. Repetitions in
words: The Thue–Morse word; Combinatorics of the Thue–Morse
word; Square-free words; Squares in words; Repetitions and
patterns; Bibliography; Index.

CRM Monograph Series, Volume 27

January 2009, 147 pages, Hardcover, ISBN: 978-0-8218-4480-9,
LC 2008036669, 2000 Mathematics Subject Classification: 68R15;
37B10, 11J70, 68W40, AMS members US$41, List US$51, Order
code CRMM/27

Recent Trends in
Cryptography
Ignacio Luengo, Universidad
Complutense de Madrid, Spain,
Editor

This volume contains articles representing
the courses given at the 2005 RSME
Santaló Summer School on “Recent Trends
in Cryptography”. The main goal of the
Summer School was to present some

of the recent mathematical methods used in cryptography and
cryptanalysis. The School was oriented to graduate and doctoral
students, as well as recent doctorates. The material is presented in
an expository manner with many examples and references.

The topics in this volume cover some of the most interesting new
developments in public key and symmetric key cryptography, such
as pairing based cryptography and lattice based cryptanalysis.

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

This book is copublished by the Real Sociedad Matemática Española
and the American Mathematical Society.

Contents: A. Fúster-Sabater, Cellular automata in stream ciphers;
T. Helleseth, Linear and nonlinear sequences and applications
to stream ciphers; A. Menezes, An introduction to pairing-based
cryptography; P. Q. Nguyen, Public-key cryptanalysis; I. E.
Shparlinski, Pseudorandom number generators from elliptic
curves.

Contemporary Mathematics, Volume 477

February 2009, 141 pages, Softcover, ISBN: 978-0-8218-3984-3,
LC 2008033089, 2000 Mathematics Subject Classification: 94Axx,
94A60, 94A62, 11T71, 14G50, 68P25, 14H52, AMS members
US$39, List US$49, Order code CONM/477
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Discrete Mathematics and
Combinatorics

Combinatorial
Geometry and
Its Algorithmic
Applications
The Alcalá Lectures

János Pach, Courant Institute of
Mathematical Sciences, New York,
NY, and Micha Sharir, Tel Aviv
University, Israel

Based on a lecture series given by the authors at a satellite meeting
of the 2006 International Congress of Mathematicians and on many
articles written by them and their collaborators, this volume
provides a comprehensive up-to-date survey of several core areas
of combinatorial geometry. It describes the beginnings of the
subject, going back to the nineteenth century (if not to Euclid), and
explains why counting incidences and estimating the combinatorial
complexity of various arrangements of geometric objects became
the theoretical backbone of computational geometry in the 1980s
and 1990s. The combinatorial techniques outlined in this book have
found applications in many areas of computer science from graph
drawing through hidden surface removal and motion planning to
frequency allocation in cellular networks.

Combinatorial Geometry and Its Algorithmic Applications is
intended as a source book for professional mathematicians and
computer scientists as well as for graduate students interested in
combinatorics and geometry. Most chapters start with an attractive,
simply formulated, but often difficult and only partially answered
mathematical question, and describes the most efficient techniques
developed for its solution. The text includes many challenging open
problems, figures, and an extensive bibliography.

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

Contents: Sylvester-Gallai problem: The beginnings of
combinatorial geometry; Arrangements of surfaces: Evolution of
the basic theory; Davenport-Schinzel sequences: The inverse
Ackermann function in geometry; Incidences and their relatives:
From Szemerédi and Trotter to cutting lenses; Crossing numbers
of graphs: Graph drawing and its applications; Extremal
combinatorics: Repeated patterns and pattern recognition; Lines in
space: From ray shooting to geometric transversals; Geometric
coloring problems: Sphere packings and frequency allocation;
From Sam Loyd and László Fejes Tóth: The 15 puzzle and motion
planning; Bibliography; Index.

Mathematical Surveys and Monographs, Volume 152

January 2009, 235 pages, Hardcover, ISBN: 978-0-8218-4691-9,
LC 2008038876, 2000 Mathematics Subject Classification: 05C35,
05C62, 52C10, 52C30, 52C35, 52C45, 68Q25, 68R05, 68W05,
68W20, AMS members US$60, List US$75, Order code SURV/152

General and Interdisciplinary

Niels Henrik Abel
Mathematician
Extraordinary

Øystein Ore

This is a story of more than a century
ago, about a circle of young scientists,
and in particular one among them, a
mathematician, Niels Henrik Abel. He
is well known to any mathematician
of today; indeed, few men have their

name associated with so many results and concepts in modern
mathematics. This, however, is not the main concern in this book. It
is rather the simple story of a scientist, his family and friends, his
hopes and sorrows, his triumphs and tragedies. Many great lives,
rich in outer events, have inspired biographers. But the profound
humanity of a searching soul may provide the background for an
equally arresting chronicle—the heart-warming tale of a young man
who set out from a little Norwegian town to explore the world of
science.

Contents: Family and childhood; At the university; Journey to the
continent; The return; Epilogue; Bibliography; Index of names.

AMS Chelsea Publishing, Volume 274

October 2008, 277 pages, Hardcover, ISBN: 978-0-8218-4644-5, LC
73-14693, 2000 Mathematics Subject Classification: 01A70, 01A55,
AMS members US$44, List US$49, Order code CHEL/274.H

Geometry and Topology

Singularities II
Geometric and Topological
Aspects

Jean-Paul Brasselet, Institut de
Mathématiques de Luminy-CNRS,
Marseille, France, José Luis
Cisneros-Molina, Universidad
Nacional Autónoma de México,
Cuernavaca, Mexico, David
Massey, Northeastern University,

Boston, MA, José Seade, Universidad Nacional
Autónoma de México, Cuernavaca, Mexico, and
Bernard Teissier, Institut Mathématique de
Jussieu-CNRS, Paris, France, Editors

This is the second part of the proceedings of the “School and
Workshop on the Geometry and Topology of Singularities”, held in
Cuernavaca, Mexico, from January 8 to 26 of 2007, in celebration of
the 60th Birthday of Lê Dũng Tráng.

This volume contains fourteen cutting-edge research articles on
geometric and topological aspects of singularities of spaces and
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maps. By reading this volume, and the accompanying volume on
algebraic and analytic aspects of singularities, the reader should
gain an appreciation for the depth, breadth, and beauty of the
subject and also find a rich source of questions and problems for
future study.

Contents: S. Altinok and M. Bhupal, Minimal page-genus of Milnor
open books on links of rational surface singularities; D. Chéniot,
Homotopical variation; J. L. Cisneros-Molina, Join theorem for
polar weighted homogeneous singularities; H. H. Vui and N. T.
Thang, On the topology of polynomial functions on algebraic
surfaces in Cn; H. A. Hamm, On theorems of Zariski-Lefschetz
type; L. Hernández de la Cruz and S. López de Medrano, Some
families of isolated singularities; D. Kerner, On the collisions of
singular points of complex algebraic plane curves; L. Meersseman
and A. Verjovsky, Sur les variétés LV-M; F. Michel, Jacobian
curves for normal complex surfaces; M. Oka, Geometry of pencil
of plane curves via Taylor expansions; P. Popescu-Pampu, On
the cohomology rings of holomorphically fillable manifolds;
R. N. Araújo dos Santos, Uniform (m)-condition and strong
Milnor fibrations; M. Shubladze, On the topology of hyperplane
singularities of finite codimension; C. Weber, On the topology of
singularities.

Contemporary Mathematics, Volume 475

December 2008, 251 pages, Softcover, ISBN: 978-0-8218-4717-6,
LC 2008028179, 2000 Mathematics Subject Classification: 14B05,
14E15, 14J17, 32Sxx, 34M35, 35A20, AMS members US$63, List
US$79, Order code CONM/475

Mathematical Physics

Advances in String
Theory
The First Sowers Workshop
in Theoretical Physics

Eric Sharpe, Virginia Polytechnic
Institute & State University,
Blacksburg, VA, and Arthur
Greenspoon, American
Mathematical Society, Ann Arbor,
MI, Editors

Over the past decade string theory has had an increasing impact
on many areas of physics: high energy and hadronic physics,
gravitation and cosmology, mathematical physics and even
condensed matter physics. The impact has been through many
major conceptual and methodological developments in quantum
field theory in the past fifteen years. In addition, string theory has
exerted a dramatic influence on developments in contemporary
mathematics, including Gromov–Witten theory, mirror symmetry in
complex and symplectic geometry, and important ramifications in
enumerative geometry.

This volume is derived from a conference of younger leading
practitioners around the common theme: “What is string theory?”
The talks covered major current topics, both mathematical and
physical, related to string theory.

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

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

Contents: O. J. Ganor, Puff field theory; R. G. Leigh, T.-P. Choy,
and P. Phillips, Mottness and strong coupling; A. C. Petkou,
Holographic aspects of generalized electric-magnetic dualities;
S. R. Das, Null and spacelike singularities and gauge-gravity
duality; K. R. Dienes, M. Lennek, D. Sénéchal, and V. Wasnik, Is
SUSY natural?; N. Kaloper, Brane induced gravity: Codimension-2;
A. Hamilton, D. Kabat, G. Lifschytz, and D. A. Lowe, Local bulk
operators in AdS/CFT and the fate of the BTZ singularity; L.-S.
Tseng, Heterotic geometry and fluxes; L. Freidel, R. G. Leigh,
D. Minic, and A. Yelnikov, On the spectrum of pure Yang-Mills
theory; V. Balasubramanian, J. de Boer, S. El-Showk, and
I. Messamah, Resolving black hole microstates; A. Tomasiello,
Geometry of supersymmetric type II solutions; F. Larsen, Resolving
gravitational singularities; E. Sharpe, Recent developments in
heterotic compactifications; V. Braun, M. Kreuzer, B. A. Ovrut,
and E. Scheidegger, Worldsheet instantons and torsion curves.

AMS/IP Studies in Advanced Mathematics, Volume 44

December 2008, 244 pages, Softcover, ISBN: 978-0-8218-4764-0,

LC 2008039170, 2000 Mathematics Subject Classification: 81T30,

83E30, AMS members US$52, List US$65, Order code AMSIP/44

Fourth Summer
School in Analysis and
Mathematical Physics
Topics in Spectral Theory
and Quantum Mechanics

Carlos Villegas-Blas, Universidad
Nacional Autónoma de México,
Mexico, Editor

This book consists of three expository articles written by
outstanding researchers in mathematical physics: Rafael Benguria,
Peter Hislop, and Elliott Lieb. The articles are based on their lectures
at the Fourth Summer School in Analysis and Mathematical
Physics, held at the Institute of Mathematics, Universidad Nacional
Autónoma de Mexico, Cuernavaca in May 2005.

The main goal of the articles is to link the basic knowledge of a
graduate student in Mathematics with three current research topics
in Mathematical Physics: Isoperimetric inequalities for eigenvalues
of the Laplace Operator, Random Schrödinger Operators, and
Stability of Matter, respectively.

These well written articles will guide and introduce the reader to
current research topics and will also provide information on recent
progress in some areas of Mathematical Physics.

This book is co-published with Sociedad Matematica Mexicana.

Contents: R. D. Benguria and H. Linde, Isoperimetric inequalities
for eigenvalues of the Laplace operator; P. D. Hislop, Lectures on
random Schrödinger operators; E. H. Lieb, Quantum mechanics,
the stability of matter and quantum electrodynamics.

Contemporary Mathematics, Volume 476

December 2008, 148 pages, Softcover, ISBN: 978-0-8218-4064-1,

LC 2008028976, 2000 Mathematics Subject Classification: 81-02,

82D30, 35P05, 81Q99, AMS members US$39, List US$49, Order

code CONM/476
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New AMS-Distributed Publications

Number Theory

Computational
Geometry of Positive
Definite Quadratic
Forms
Polyhedral Reduction
Theories, Algorithms, and
Applications

Achill Schürmann, Otto-von-
Guericke Universität Magdeburg,
Germany

Starting from classical arithmetical questions on quadratic forms,
this book takes the reader step by step through the connections
with lattice sphere packing and covering problems. As a model
for polyhedral reduction theories of positive definite quadratic
forms, Minkowski’s classical theory is presented, including an
application to multidimensional continued fraction expansions.
The reduction theories of Voronoi are described in great detail,
including full proofs, new views, and generalizations that cannot be
found elsewhere. Based on Voronoi’s second reduction theory, the
local analysis of sphere coverings and several of its applications
are presented. These include the classification of totally real thin
number fields, connections to the Minkowski conjecture, and the
discovery of new, sometimes surprising, properties of exceptional
structures such as the Leech lattice or the root lattices.

Throughout this book, special attention is paid to algorithms and
computability, allowing computer-assisted treatments. Although
dealing with relatively classical topics that have been worked
on extensively by numerous authors, this book is exemplary in
showing how computers may help to gain new insights.

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

Contents: From quadratic forms to sphere packings and coverings;
Minkowski reduction; Voronoi I; Voronoi II; Local analysis of
coverings and applications; Polyhedral representation conversion
under symmetries; Possible future projects; Bibliography; Index;
Notations.

University Lecture Series, Volume 48

January 2009, approximately 162 pages, Softcover, ISBN: 978-0-
8218-4735-0, LC 2008042435, 2000 Mathematics Subject Classifi-
cation: 11-02, 52-02, 11Hxx, 52Bxx, 52Cxx, 90Cxx, 20H05; 11J70,
11R80, 20B25, 20H05, AMS members US$31, List US$39, Order
code ULECT/48

New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

K-Theory and
Noncommutative
Geometry
Guillermo Cortiñas, University
of Buenos Aires, Argentina,
Joachim Cuntz, University of
Münster, Munster, Germany, Max
Karoubi, Université Paris VII,
France, Ryszard Nest, University
of Copenhagen, Denmark,

and Charles A. Weibel, Rutgers University, New
Brunswick, NJ, Editors

Since its inception 50 years ago, K-theory has been a tool for
understanding a wide-ranging family of mathematical structures
and their invariants: topological spaces, rings, algebraic varieties
and operator algebras are the dominant examples. The invariants
range from characteristic classes in cohomology, determinants of
matrices, Chow groups of varieties, as well as traces and indices of
elliptic operators. Thus K-theory is notable for its connections with
other branches of mathematics.

Noncommutative geometry develops tools which allow one to think
of noncommutative algebras in the same footing as commutative
ones: as algebras of functions on (noncommutative) spaces. The
algebras in question come from problems in various areas of
mathematics and mathematical physics; typical examples include
algebras of pseudodifferential operators, group algebras, and other
algebras arising from quantum field theory.

To study noncommutative geometric problems one considers
invariants of the relevant noncommutative algebras. These
invariants include algebraic and topological K-theory, and also
cyclic homology, discovered independently by Alain Connes and
Boris Tsygan, which can be regarded both as a noncommutative
version of de Rham cohomology and as an additive version of
K-theory. There are primary and secondary Chern characters which
pass from K-theory to cyclic homology. These characters are
relevant both to noncommutative and commutative problems and
have applications ranging from index theorems to the detection of
singularities of commutative algebraic varieties.

The contributions to this volume represent this range of
connections between K-theory, noncommmutative geometry, and
other branches of mathematics.

This item will also be of interest to those working in analysis.
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New AMS-Distributed Publications

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

Contents: R. Meyer, Categorical aspects of bivariant K-theory;
A. Bartels, S. Echterhoff, and W. Lück, Inheritance of isomorphism
conjectures under colimits; H. Emerson and R. Meyer, Coarse and
equivariant co-assembly maps; F. Muro and A. Tonks, On K1 of
a Waldhausen category; M. Karoubi, Twisted K-theory—old and
new; C. Voigt, Equivariant cyclic homology for quantum groups;
P. C. Rouse, A Schwartz type algebra for the tangent groupoid;
J. Cuntz, C∗-algebras associated with the ax+ b-semigroup over
N; W. Werner, On a class of Hilbert C∗-manifolds; U. Bunke,
T. Schick, M. Spitzweck, and A. Thom, Duality for topological
abelian group stacks and T -duality; P. Bressler, A. Gorokhovsky,
R. Nest, and B. Tsygan, Deformations of gerbes on smooth
manifolds; G. Garkusha and M. Prest, Torsion classes of finite type
and spectra; T. Geisser, Parshin’s conjecture revisited; C. Weibel,
Axioms for the norm residue isomorphism; List of contributors; List
of participants.

EMS Series of Congress Reports, Volume 2

October 2008, 454 pages, Hardcover, ISBN: 978-3-03719-060-9,

2000 Mathematics Subject Classification: 19-06, 58-06, 14A22,

14Fxx, 46Lxx, 53D55, 58Bxx, AMS members US$99, List US$124,

Order code EMSSCR/2

Crystalline
Cohomology of
Algebraic Stacks
and Hyodo-Kato
Cohomology
Martin C. Olsson, University of
California, Berkeley, CA

In this text the author uses stack-theoretic
techniques to study the crystalline

structure on the de Rham cohomology of a proper smooth scheme
over a p-adic field and applications to p-adic Hodge theory. He
develops a general theory of crystalline cohomology and de
Rham-Witt complexes for algebraic stacks and applies it to the
construction and study of the (ϕ,N,G)-structure on de Rham
cohomology. Using the stack-theoretic point of view instead of
log geometry, he develops the ingredients needed to prove the
Cst-conjecture using the method of Fontaine, Messing, Hyodo, Kato,
and Tsuji, except for the key computation ofp-adic vanishing cycles.
He also generalizes the construction of the monodromy operator to
schemes with more general types of reduction than semistable
and proves new results about tameness of the action of Galois on
cohomology.

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; Divided power structures on stacks and
the crystalline topos; Crystals and differential calculus on stacks;
The Cartier isomorphism and applications; De Rham–Witt theory;
The abstract Hyodo–Kato isomorphism; The (ϕ,N,G)-structure
on de Rham cohomology; A variant construction of the (ϕ,N,G)-
structure; Comparison with syntomic cohomology; Comparison

with log geometry in the sense of Fontaine and Illusie; Bibliography;
Index of notation; Index of terminology.

Astérisque, Number 316

September 2008, 412 pages, Softcover, ISBN: 978-2-85629-249-5,
2000 Mathematics Subject Classification: 14F20, 14F30, 14G20,
11G25, Individual member US$119, List US$132, Order code
AST/316

Trends in
Representation
Theory of Algebras
and Related Topics
Andrzej Skowroński, Nicholas
Copernicus University, Torun,
Poland, Editor

This book is concerned with recent trends
in the representation theory of algebras

and its exciting interaction with geometry, topology, commutative
algebra, Lie algebras, quantum groups, homological algebra,
invariant theory, combinatorics, model theory and theoretical
physics. The collection of articles, written by leading researchers
in the field, is conceived as a sort of handbook providing easy
access to the present state of knowledge and stimulating further
development.

The topics under discussion include diagram algebras, Brauer
algebras, cellular algebras, quasi-hereditary algebras, Hall algebras,
Hecke algebras, symplectic reflection algebras, Cherednik algebras,
Kashiwara crystals, Fock spaces, preprojective algebras, cluster
algebras, rank varieties, varieties of algebras and modules,
moduli of representations of quivers, semi-invariants of quivers,
Cohen–Macaulay modules, singularities, coherent sheaves, derived
categories, spectral representation theory, Coxeter polynomials,
Auslander–Reiten theory, Calabi–Yau triangulated categories,
Poincaré duality spaces, selfinjective algebras, periodic algebras,
stable module categories, Hochschild cohomologies, deformations
of algebras, Galois coverings of algebras, tilting theory, algebras of
small homological dimensions, representation types of algebras,
and model theory.

This book consists of fifteen self-contained expository survey
articles and is addressed to researchers and graduate students in
algebra as well as a broader mathematical community. They contain
a large number of open problems and give new perspectives for
research in the field.

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

Contents: S. Ariki, Finite dimensional Hecke algebras; G. Bobiński,
C. Riedtmann, and A. Skowroński, Semi-invariants of quivers and
their zero sets; I. Burban and Y. Drozd, Maximal Cohen–Macaulay
modules over surface singularities; J. F. Carlson, Rank varieties;
K. Erdmann and A. Skowroński, Periodic algebras; C. Geiss,
B. Leclerc, and J. Schröer, Preprojective algebras and cluster
algebras; I. G. Gordon, Symplectic reflection algebras; O. Iyama,
Auslander–Reiten theory revisited; P. Jørgensen, Calabi–Yau
categories and Poincaré duality spaces; S. Kasjan, Representation
types of algebras from the model theory point of view; B. Keller,
Calabi–Yau triangulated categories; S. Koenig, A panorama of
diagram algebras; H. Lenzing and J. A. de la Peńa, Spectral analysis
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New AMS-Distributed Publications

of finite dimensional algebras and singularities; M. Reineke, Moduli
of representations of quivers; A. Skowroński and K. Yamagata,
Selfinjective algebras of quasitilted type; List of contributors.

EMS Series of Congress Reports, Volume 1

September 2008, 722 pages, Hardcover, ISBN: 978-3-03719-062-3,
2000 Mathematics Subject Classification: 16-02, 16Gxx, 03Cxx,
05Exx, 13Axx, 13Cxx, 13Hxx, 14Lxx, 14Mxx, 16Dxx, 16Exx, 16Sxx,
17Bxx, 18Exx, 18Gxx, 20Cxx, 20Gxx, 20Jxx, 32Sxx, 55Pxx, 57Mxx,
81Rxx, AMS members US$110, List US$138, Order code EMSSCR/1

Discrete Mathematics and
Combinatorics

From Quantum to
Classical Molecular
Dynamics: Reduced
Models and Numerical
Analysis
Christian Lubich, University of
Tübingen, Germany

Quantum dynamics of molecules poses
a variety of computational challenges that

are presently at the forefront of research efforts in numerical
analysis in a number of application areas: high-dimensional partial
differential equations, multiple scales, highly oscillatory solutions,
and geometric structures such as symplecticity and reversibility
that are favourably preserved in discretizations.

This text addresses such problems in quantum mechanics from
the viewpoint of numerical analysis, illustrating them to a large
extent on intermediate models between the Schrödinger equation of
full many-body quantum dynamics and the Newtonian equations
of classical molecular dynamics. The fruitful interplay between
quantum dynamics and numerical analysis is emphasized.

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

Contents: Quantum vs. classical dynamics; Reduced models
via variational approximation; Numerical methods for the
time-dependent Schrödinger equation; Numerical methods for
non-linear reduced models; Semi-classical dynamics using
Hagedorn wave packets; Bibliography.

Zurich Lectures in Advanced Mathematics, Volume 12

September 2008, 156 pages, Softcover, ISBN: 978-3-03719-067-8,
2000 Mathematics Subject Classification: 65M70, 65Z05, 81-08,
AMS members US$31, List US$39, Order code EMSZLEC/12
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or 1-401-455-4000 (worldwide);  fax:1-401-455-4046; 
email: cust-serv@ams.org. 
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Five-Minute Mathematics
Ehrhard Behrends
Freie Universität Berlin, Germany

This collection 
of one hundred 
short essays offers 
a tour through 
contemporary 
and everyday 
mathematics that 
is both entertaining 
and enlightening.

Translated by  
David Kramer

2008; 380 pp; softcover; ISBN: 978-0-8218-4348-2; 
List Price: US$35; Member Price: US$28; Order Code: 

MBK/53

How much math 
can you cover in 
five minutes?
Quite a bit, if you have 
a good guide.
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