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Algebra and Algebraic
Geometry

Algebra and Its
Applications
Dinh V. Huynh , S. K. Jain,
and S. R. López­Permouth ,
Ohio University, Athens, OH ,
Editors

This volume consists of contributions
by speakers at a Conference on Algebra
and its Applications that took place
in Athens, Ohio, in March of 2005. It

provides a snapshot of the diversity of themes and applicati ons
that interest algebraists today. The papers in this volume
include some of the latest results in the theory of modules,
noncommutative rings, representation theory, matrix theo ry,
linear algebra over noncommutative rings, cryptography,
error­correcting codes over �nite rings, and projective­g eometry
codes, as well as expository articles that will provide alge braists
and other mathematicians, including graduate students,
with an accessible introduction to areas outside their own
expertise.

The book will serve both the specialist looking for the lates t
result and the novice seeking an accessible reference for so me of
the ideas and results presented here.

Contents: A. N. Alahmadi , H. S. Al­Hazmi , and P. A. Guil Asensio ,
On countably � ­CS modules; E. Babson ,
B. Huisgen­Zimmermann , and R. Thomas , Moduli
spaces of graded representations of �nite dimensional
algebras; G. F. Birkenmeier , J. K. Park , and S. T. Rizvi , An
essential extension with nonisomorphic ring structures;
V. Camillo and S. Lima , Supplemented principal ideals;
V. Camillo and J. J. Simón , Some properties of rings
re�ected in in�nite matrix rings; R. M. Dimitri ć, Slender
monoids; J. Ding and D. Schmidt , Multivariable public key
crytosystems; H. Q. Dinh , Repeated­root constacyclic codes
of length 2 s over Z2a ; N. V. Dung , Contravariant �niteness
and pure semisimple rings; A. Facchini , A characterization
of additive categories with the Krull­Schmidt property;
K. R. Goodearl , A Dixmier­Moeglin equivalence for Poisson
algebras with torus actions; P. A. Guil Asensio and I. Herzog ,

Pure­injectivity in the category of �at modules; C. R. Johnson ,
A. L. Duarte , C. M. Saiago, and D. Sher , Eigenvalues,
multiplicities and graphs; C. R. Johnson and R. L. Smith ,
Closure of matrix classes under Schur complementation,
including singularities; T. Y. Lam and R. G. Swan, Sums of
alternating matrices and invertible matrices; S. H. Mohamed ,
Internal exchange rings; D. Mundici , Representations of
� ­complete MV­algebras and their associated Dedekind
� ­complete ` ­groups; B. L. Osofsky , Noncommutative linear
algebra; C. Otto and M. Penkava , The moduli space of
three­dimensional Lie algebras; E. R. Puczylowski , Questions
related to Koethe's nil ideal problem; R. Smarandache
and M. Wauer , Bounds on the pseudo­weight of min­
imal pseudo­codewords of projective geometry codes;
G. Szeto and L. Xue , On Galois extensions with
automorphism group as Galois group; M. Tocón ,
A *­Lito� theorem for associative pairs; J. Ding ,
D. Mundici , D. S. Passman , J. B. Srivastava , and
L. Vaš , Open problems.

Contemporary Mathematics , Volume 419

December 2006, 319 pages, Softcover, ISBN­10: 0­8218­3842­3 ,
ISBN­13: 978­0­8218­3842­6, LC 2006049094, 2000 Mathematics
Subject Classi�cation: 15­XX, 16­XX, 94­XX, All AMS members
US$71, List US$89, Order code CONM/419

The Moduli Problem
for Plane Branches
Oscar Zariski
with an appendix by Bernard
Teissier
Translated by Ben Lichtin

Moduli problems in algebraic geometry
date back to Riemann's famous count
of the 3 g � 3 parameters needed to
determine a curve of genus g. In this

book, Zariski studies the moduli space of curves of the same
equisingularity class. After setting up and reviewing the b asic
material, Zariski devotes one chapter to the topology of the
moduli space, including an explicit determination of the ra re
cases when the space is compact. Chapter V looks at speci�c
examples where the dimension of the generic component can
be determined through rather concrete methods. Zariski's
last chapter concerns the application of deformation theor y
to the moduli problem, including the determination of the
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dimension of the generic component for a particular family o f
curves.

An appendix by Bernard Teissier reconsiders the moduli
problem from the point of view of deformation theory. He
gives new proofs of some of Zariski's results, as well as a
natural construction of a compacti�cation of the moduli
space.

Contents: Preliminaries; Equisingularity invariants; Parametriza ­
tions; The moduli space; Examples; Applications of deforma tion
theory; Bibliography; Appendix.

University Lecture Series , Volume 39

December 2006, 151 pages, Softcover, ISBN­10: 0­8218­2983­1 ,
ISBN­13: 978­0­8218­2983­7, LC 2006049936, 2000 Mathemat­
ics Subject Classi�cation: 14H20, All AMS members US$28 , List
US$35, Order code ULECT/39

Applications

Algebraic Methods in
Cryptography
Lothar Gerritzen , Ruhr­
Universität Bochum, Germany ,
Dorian Goldfeld , Columbia
University, New York, NY ,
Martin Kreuzer and Gerhard
Rosenberger , Universität
Dortmund, Germany , and
Vladimir Shpilrain , The City

College of New York, NY , Editors

The book consists of contributions related mostly to public ­key
cryptography, including the design of new cryptographic
primitives as well as cryptanalysis of previously suggeste d
schemes. Most papers are original research papers in the are a
that can be loosely de�ned as “non­commutative cryptograph y”;
this means that groups (or other algebraic structures) whic h are
used as platforms are non­commutative.

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

Contents: I. Anshel , M. Anshel , D. Goldfeld , and S. Lemieux ,
Key agreement, the Algebraic Eraser TM , and lightweight
cryptography; G. Baumslag , T. Camps , B. Fine , G. Rosenberger ,
and X. Xu , Designing key transport protocols using combinatorial
group theory; A. Berenstein and L. Chernyak , Geometric
key establishment; P. Dehornoy , Using shifted conjugacy in
braid­based cryptography; D. Garber , S. Kaplan , M. Teicher ,
B. Tsaban , and U. Vishne , Length­based conjugacy search in the
braid group; M. I. González Vasco , R. Steinwandt , and J. L. Villar ,
Towards provable security for cryptographic construction s
arising from combinatorial group theory; D. Grigoriev and
I. Ponomarenko , Constructions in public­key cryptography over
matrix groups; A. Groch , D. Hofheinz , and R. Steinwandt , A
practical attack on the root problem in braid groups; D. Hofheinz
and D. Unruh , An attack on a group­based cryptoraphic scheme;
N. G. Leander , Algebraic problems in symmetric cryptography:
Two recent results on highly nonlinear functions; E. Lee,
Inverting the Burau and Lawrence­Krammer representations ;

V. Shpilrain and A. Ushakov , A new key exchange protocol based
on the decomposition problem; V. Shpilrain and G. Zapata ,
Using the subgroup membership search problem in public key
cryptography.

Contemporary Mathematics , Volume 418

December 2006, 178 pages, Softcover, ISBN­10: 0­8218­4037­1 ,
ISBN­13: 978­0­8218­4037­5, LC 2006043028, 2000 Mathematics
Subject Classi�cation: 94A60, 20Fxx, 68P25, 68W20, 68W30,
11T71, 57M05, All AMS members US$47 , List US$59, Order code
CONM/418

Di�erential Equations

Hyperbolic Partial
Di�erential Equations
Peter D. Lax , New York
University, Courant Institute, NY
with an appendix by Cathleen S.
Morawetz

The theory of hyperbolic equations is
a large subject, and its applications are
many: �uid dynamics and aerodynamics,
the theory of elasticity, optics, electro­

magnetic waves, direct and inverse scattering, and the gene ral
theory of relativity. This book is an introduction to most fa cets of
the theory and is an ideal text for a second­year graduate cou rse
on the subject.

The �rst part deals with the basic theory: the relation of
hyperbolicity to the �nite propagation of signals, the conc ept
and role of characteristic surfaces and rays, energy, and en ergy
inequalities. The structure of solutions of equations with
constant coe�cients is explored with the help of the Fourier and
Radon transforms. The existence of solutions of equations w ith
variable coe�cients with prescribed initial values is prov ed using
energy inequalities. The propagation of singularities is s tudied
with the help of progressing waves.

The second part describes �nite di�erence approximations o f
hyperbolic equations, presents a streamlined version of th e
Lax­Phillips scattering theory, and covers basic concepts and
results for hyperbolic systems of conservation laws, an act ive
research area today.

Four brief appendices sketch topics that are important or
amusing, such as Huygens' principle and a theory of mixed ini tial
and boundary value problems. A �fth appendix by Cathleen
Morawetz describes a nonstandard energy identity and its
uses.

Titles in this series are copublished with the Courant Insti tute of
Mathematical Sciences at New York University.

Contents: Basic notions; Finite speed of propagation of signals;
Hyperbolic equations with constant coe�cients; Hyperboli c
equations with variable coe�cients; Pseudodi�erential op erators
and energy inequalities; Existence of solutions; Waves and
rays; Finite di�erence approximation to hyperbolic equati ons;
Scattering theory; Hyperbolic systems of conservation laws ;
Huygens' principle for the wave equation on odd­dimensiona l
spheres; Hyperbolic polynomials; The multiplicity of eige nvalues;
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Mixed initial and boundary value problems; Energy decay for
star­shaped obstacles.

Courant Lecture Notes , Volume 14

January 2007, 217 pages, Softcover, ISBN­10: 0­8218­3576­9,
ISBN­13: 978­0­8218­3576­0, LC 2006050151, 2000 Mathemat­
ics Subject Classi�cation: 35L05, 35L10, 35L15, 35L20, 35L25,
35L30, 35L35, 35L40, 35L45, 35L50, 35L55, 35L60, 35L65, 35L 67,
35P25, All AMS members US$26 , List US$33, Order code CLN/14

General and
Interdisciplinary

Exposition by Emil
Artin: A Selection
Michael Rosen , Brown
University, Providence, RI ,
Editor

Emil Artin was one of the great
mathematicians of the twentieth century.
He had the rare distinction of having
solved two of the famous problems
posed by David Hilbert in 1900. He
showed that every positive de�nite

rational function of several variables was a sum of squares.
He also discovered and proved the Artin reciprocity law, the
culmination of over a century and a half of progress in algebr aic
number theory.

Artin had a great in�uence on the development of mathematics
in his time, both by means of his many contributions to
research and by the high level and excellence of his teaching
and expository writing. In this volume we gather together in one
place a selection of his writings wherein the reader can lear n
some beautiful mathematics as seen through the eyes of a true
master.

The volume's Introduction provides a short biographical sk etch
of Emil Artin, followed by an introduction to the books and
papers included in the volume. The reader will �rst �nd three
of Artin's short books, titled The Gamma Function , Galois
Theory , and Theory of Algebraic Numbers , respectively. These
are followed by papers on algebra, algebraic number theory, real
�elds, braid groups, and complex and functional analysis. T he
three papers on real �elds have been translated into English for
the �rst time.

The �avor of these works is best captured by the following
quote of Richard Brauer. “There are a number of books and
sets of lecture notes by Emil Artin. Each of them presents a
novel approach. There are always new ideas and new results.
It was a compulsion for him to present each argument in its
purest form, to replace computation by conceptual argument s, to
strip the theory of unnecessary ballast. What was the decisi ve
point for him was to show the beauty of the subject to the
reader.”

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

Copublished with the London Mathematical Society beginning
with Volume 4. Members of the LMS may order directly from the

AMS at the AMS member price. The LMS is registered with the
Charity Commissioners.

Contents: M. Rosen , Introduction; Books by Emil Artin: E. Artin ,
The Gamma Function; E. Artin , Galois Theory; E. Artin , Theory
of Algebraic Numbers; Papers by Emil Artin: E. Artin and
G. Whaples , Axiomatic characterization of �elds by the product
formula for valuations; E. Artin and G. Whaples , A note on
axiomatic characterization of �elds; E. Artin , A characterization
of the �eld of real algebraic numbers; E. Artin and O. Schreier ,
The algebraic construction of real �elds; E. Artin and O. Schreier ,
A characterization of real closed �elds; E. Artin , The theory
of braids; E. Artin , Theory of braids; E. Artin , On the theory
of complex functions; E. Artin , A proof of the Krein­Milman
theorem; E. Artin , The in�uence of J. H. M. Wedderburn on the
development of modern algebra.

History of Mathematics , Volume 30

December 2006, approximately 343 pages, Softcover, ISBN­10:
0­8218­4172­6, ISBN­13: 978­0­8218­4172­3, 2000 Mathematics
Subject Classi�cation: 01A75, 11­06, All AMS members US$47 ,
List US$59, Order code HMATH/30

Geometry and Topology

Surveys in
Noncommutative
Geometry
Nigel Higson and John
Roe, Pennsylvania State
University, University Park, PA ,
Editors

In June 2000, the Clay Mathematics
Institute organized an Instructional

Symposium on Noncommutative Geometry in conjunction with
the AMS­IMS­SIAM Joint Summer Research Conference. These
events were held at Mount Holyoke College in Massachusetts
from June 18 to 29, 2000. The Instructional Symposium
consisted of several series of expository lectures which
were intended to introduce key topics in noncommutative
geometry to mathematicians unfamiliar with the subject. Th ose
expository lectures have been edited and are reproduced in t his
volume.

The lectures of Rosenberg and Weinberger discuss various
applications of noncommutative geometry to problems in
“ordinary” geometry and topology. The lectures of Lagarias
and Tretko� discuss the Riemann hypothesis and the possible
application of the methods of noncommutative geometry in
number theory. Higson gives an account of the “residue index
theorem” of Connes and Moscovici.

Noncommutative geometry is to an unusual extent the creatio n of
a single mathematician, Alain Connes. The present volume gi ves
an extended introduction to several aspects of Connes' work in
this fascinating area.

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

Titles in this series are copublished with the Clay Mathemat ics
Institute (Cambridge, MA).
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Contents: J. Rosenberg , A minicourse on applications of
non­commutative geometry to topology; S. S. Chang and
S. Weinberger , On Novikov­type conjectures; N. Higson , The
residue index theorem of Connes and Moscovici; J. C. Lagarias ,
The Riemann hypothesis: Arithmetic and geometry; P. Tretko� ,
Noncommutative geometry and number theory.

Clay Mathematics Proceedings , Volume 6

November 2006, 189 pages, Softcover, ISBN­10: 0­8218­3846­6 ,
ISBN­13: 978­0­8218­3846­4, LC 2006049865, 2000 Mathematics
Subject Classi�cation: 46L80, 46L89, 58B34, All AMS members
US$39, List US$49, Order code CMIP/6

Parametrized
Homotopy Theory
J. P. May, The University of
Chicago, IL , and J. Sigurdsson ,
University of She�eld, England

This book develops rigorous foundations
for parametrized homotopy theory,
which is the algebraic topology of
spaces and spectra that are continuously
parametrized by the points of a base

space. It also begins the systematic study of parametrized
homology and cohomology theories.

The parametrized world provides the natural home for many
classical notions and results, such as orientation theory, the
Thom isomorphism, Atiyah and Poincaré duality, transfer ma ps,
the Adams and Wirthmüller isomorphisms, and the Serre and
Eilenberg–Moore spectral sequences. But in addition to pro viding
a clearer conceptual outlook on these classical notions, it also
provides powerful methods to study new phenomena, such
as twisted K ­theory, and to make new constructions, such as
iterated Thom spectra.

Duality theory in the parametrized setting is particularly
illuminating and comes in two �avors. One allows the constru c­
tion and analysis of transfer maps, and a quite di�erent one
relates parametrized homology to parametrized cohomology .
The latter is based formally on a new theory of duality in
symmetric bicategories that is of considerable independen t
interest.

The text brings together many recent developments in homoto py
theory. It provides a highly structured theory of parametri zed
spectra, and it extends parametrized homotopy theory to the
equivariant setting. The theory of topological model categ ories
is given a more thorough treatment than is available in the
literature. This is used, together with an interesting blen d of
classical methods, to resolve basic foundational problems that
have no nonparametrized counterparts.

Contents: Prologue; Point­set topology, change functors, and
proper actions: Introduction to Part I; The point­set topology
of parametrized spaces; Change functors and compatibility
relations; Proper actions, equivariant bundles and �brati ons;
Model categories and parametrized spaces: Introduction to Part
II; Topologically bicomplete model categories; Well­grou nded
topological model categories; The qf ­model structure on
K B; Equivariant qf ­type model structures; Ex­�brations and
ex­quasi�brations; The equivalence between Ho GK B and
hGW B ; Parametrized equivariant stable homotopy theory:
Introduction to Part III; Enriched categories and G­categories;
The category of orthogonal G­spectra over B; Model structures

for parametrized G­spectra; Adjunctions and compatibility
relations; Module categories, change of universe, and chan ge
of groups; Parametrized duality theory: Introduction to Part
IV; Fiberwise duality and transfer maps; Closed symmetric
bicategories; The closed symmetric bicategory of parametr ized
spectra; Costenoble­Waner duality; Fiberwise Costenoble ­Waner
duality; Homology and cohomology, Thom spectra, and addenda:
Introduction to Part V; Parametrized homology and cohomolo gy
theories; Equivariant parametrized homology and cohomolo gy;
Twisted theories and spectral sequences; Parametrized FSP' s
and generalized Thom spectra; Epilogue: Cellular philosop hy
and alternative approaches; Bibliography; Index; Index of
notation.

Mathematical Surveys and Monographs , Volume 132

December 2006, 441 pages, Hardcover, ISBN­10: 0­8218­3922­ 5,
ISBN­13: 978­0­8218­3922­5, LC 2006049935, 2000 Mathemat­
ics Subject Classi�cation: 19D99, 55N20, 55P42; 19L99, 55N22,
55T25, All AMS members US$79 , List US$99, Order code
SURV/132

Number Theory

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

This and the next volume in the series
(see TRANS2/219) consist of articles
written on the occasion of the 60th

birthday anniversary of the well­known St. Petersburg speci alist
in number theory Sergey Vostokov. Among the authors are many
students and colleagues of Vostokov. The articles are devot ed to
topics in number theory that are close to Vostokov's scienti �c
interests.

The book is suitable for graduate students and researchers
interested in number theory.

Contents: M. V. Bondarko , Explicit classi�cation of for­
mal groups over complete discrete valuation �elds
with imperfect residue �eld; S. O. Gorchinskii and
A. N. Parshin , Adelic Lefschetz formula for the ac­
tion of a one­dimensional torus; I. B. Zhukov , Sin­
gularities of arcs and cyclic coverings of surfaces;
Yu. G. Zarhin , Del Pezzo surfaces of degree 2 and Jacobians
without complex multiplication; N. A. Karpenko , A relation
between higher Witt indices; Ph. Cassou­Noguès , B. Erez, and
M. J. Taylor , On Fröhlich twisted bundles; S. Koyama and
N. Kurokawa , Multiple Euler products; Yu. Mehlig and E.­W. Zink ,
Invariants of micro primes for p­adic �elds.

American Mathematical Society Translations—Series 2 , Volume
218

November 2006, approximately 182 pages, Hardcover, ISBN­10 :
0­8218­4204­8, ISBN­13: 978­0­8218­4204­1, 2000 Mathemat­
ics Subject Classi�cation: 11­06, All AMS members US$68 , List
US$85, Order code TRANS2/218
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Proceedings of
the St. Petersburg
Mathematical Society,
Volume XII
N. N. Uraltseva , St. Petersburg
State University, Russia , Editor

This and the previous volume in the
series (see TRANS2/218) consist of
articles written on the occasion of the

60th birthday anniversary of the well­known St. Petersburg
specialist in number theory Sergey Vostokov. Among the autho rs
are many students and colleagues of Vostokov. The articles a re
devoted to topics in number theory that are close to Vostokov 's
scienti�c interests.

The book is suitable for graduate students and researchers
interested in number theory.

Contents: T. Fukaya and K. Kato , A formulation of conjectures
on p­adic zeta functions in noncommutative Iwasawa theory;
B. Eick and H. Koch , On maximal 2­extensions of Q with
given rami�cation; A. Merkurjev , On the norm residue
homomorphism of degree two; A. Suslin , SK1 of division
algebras and Galois cohomology revisited; I. Fesenko , Measure,
integration and elements of harmonic analysis on generaliz ed
loop spaces.

American Mathematical Society Translations—Series 2 , Volume
219

November 2006, approximately 165 pages, Hardcover, ISBN­10 :
0­8218­4205­6, ISBN­13: 978­0­8218­4205­8, 2000 Mathemat­
ics Subject Classi�cation: 11­06, All AMS members US$63 , List
US$79, Order code TRANS2/219

NewAMS­Distributed
Publications

General and
Interdisciplinary

Art for a House of
Mathematics
Anna Campbell Bliss , Bliss
Studio Publications, Salt Lake
City, UT

The book, like the mural it describes,
develops structural connections with
the arts, sciences, and culture while
conveying the range and beauty of
mathematics.

A publication of Bliss Studio Publications. Distributed
non­exclusively worldwide by the American Mathematical
Society.

August 2006, 53 pages, Softcover, ISBN­10: 0­9754915­1­2, ISB N­
13: 978­0­9754915­1­5, 2000 Mathematics Subject Classi�cation:
00­XX, List US$10, Order code AHM

Proceedings of
the International
Congress of
Mathematicians,
Madrid 2006
Marta Sanz­Solé and Javier
Soria , University of Barcelona,
Spain , Juan Luis Varona ,
University of La Rioja,
Logroño, Spain , and Joan

Verdera , University Autònoma, Barcelona, Spain ,
Editors

The International Congress of Mathematicians (ICM) is held
every four years. It is a major scienti�c event, bringing tog ether
mathematicians from all over the world and demonstrating th e
vital role that mathematics play in our society. In particul ar,
the Fields Medals are awarded to recognize outstanding
mathematical achievement. At the same time, the Internatio nal
Mathematical Union awards the Nevanlinna Prize for work in t he
�eld of theoretical computer science.

The proceedings of ICM 2006, published as a three­volume
set, present an overview of current research in all areas of
mathematics and provide a permanent record the congress.
The �rst volume features the works of Fields Medallists and
the Nevanlinna Prize winner, the plenary lectures, and the
speeches and pictures of the opening and closing ceremonies
and award sessions. The other two volumes present the
invited lectures, arranged according to their mathematica l
subject.

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

Contents: Volume I: Contents to be announced later.
Volume II: Logic and foundations: R. Downey , Algorithmic
randomness and computability; I. Neeman , Determinacy
and large cardinals; M. Rathjen , The art of ordinal analysis;
T. Scanlon , Analytic di�erence rings; S. Thomas , Borel super­
rigidity and the classi�cation problem for the torsion­fre e abelian
groups of �nite rank; Algebra: W. Crawley­Boevey , Quiver
algebras, weighted projective lines, and the Deligne–Simps on
problem; M. du Sautoy and F. Grunewald , Zeta functions of
groups and rings; B. Keller , On di�erential graded categories;
R. Rouquier , Derived equivalences and �nite dimensional
algebras; M. Sapir , Algorithmic and asymptotic properties of
groups; A. Seress , A uni�ed approach to computations with
permutation and matrix groups; A. Smoktunowicz , Some results
in noncommutative ring theory; Number theory: M. Bhargava ,
Higher composition laws and applications; C.­L. Chai , Hecke
orbits as Shimura varieties in positive characteristic; H. Darmon ,
Heegner points, Stark­Heegner points and values of L­series;
K. Fujiwara , Galois deformations and arithmetic geometry of
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Shimura varieties; B. Green , Generalising the Hardy–Littlewood
method for primes; G. Laumon , Aspects géométriques du
Lemme Fondamental de Langlands­Shelstad; P. Michel and
A. Venkatesh , Equidistribution, L­functions and ergodic theory:
on some problems of Yu. Linnik; W. Nizio� , p ­adic motivic
cohomology in arithmetic; C. Skinner and E. Urban , Vanishing
of L­functions and ranks of Selmer groups; V. Vatsal , Special
values of L­functions modulo p ; Algebraic and complex geometry:
V. Alexeev , Higher­dimensional analogues of stable curves;
J.­B. Bost, Evaluation maps, slopes, and algebraicity criteria;
T. Bridgeland , Derived categories of coherent sheaves; L. Ein and
M. Musta̧t �a, Invariants of singularities of pairs; T. Graber ,
Rational curves and rational points; J.­M. Hwang , Rigidity of
rational homogeneous spaces; T. Terasoma , Geometry of multi­
ple zeta values; Y. Tschinkel , Geometry over nonclosed �elds;
J. W�odarczyk , Algebraic Morse theory and the weak factoriza­
tion theorem; Geometry: C. Böhm and B. Wilking , Manifolds
with positive curvature operators are space forms; S. Brendle ,
Elliptic and parabolic problems in conformal geometry; K. Honda ,
The topology and geometry of contact structures in dimensio n
three; M. Kapovich , Generalized triangle inequalities and their
applications; B. Kleiner , The asymptotic geometry of negatively
curved spaces: uniformization, geometrization and rigidi ty;
F. Lalonde , Lagrangian submanifolds: from the local model
to the cluster complex; X. Liu , Gromov–Witten invariants and
moduli spaces of curves; T. Mabuchi , Extremal metrics and
stabilities on polarized manifolds; G. Mikhalkin , Tropical
geometry and its applications; W. P. Minicozzi II , Embedded
minimal surfaces; Y.­G. Oh and K. Fukaya , Floer homology in
symplectic geometry and in mirror symmetry; A. Ros , Properly
embedded minimal surfaces with �nite topology; C.­L. Terng ,
Applications of loop group factorization to geometric soli ton
equations; Topology: I. Agol , Finiteness of arithmetic Kleinian
re�ection groups; M. R. Bridson , Non­positive curvature and
complexity for �nitely presented groups; M. Khovanov ,
Link homology and categori�cation; Y. N. Minsky , Curve
complexes, surfaces and 3­manifolds; F. Morel , A1 ­algebraic
topology; K. Ono , Development in symplectic Floer theory;
P. Ozváth and Z. Szabó , Heegaard diagrams and Floer homology;
K. Vogtmann , The cohomology of automorphism groups of
free groups; Lie groups and Lie algebras: R. Bezrukavnikov ,
Noncommutative counterparts of the Springer resolution;
A. Braverman , Spaces of quasi­maps into the �ag varieties and
their applications; G. Henniart , On the local Langlands and
Jacquet–Langlands correspondences; N. Monod , An invitation
to bounded cohomology; B.­C. Ngô, Fibration de Hitchin et
structure endoscopique de la formule des traces; E. M. Opdam ,
Hecke algebras and harmonic analysis; P. Schneider ,
Continuous representation theory of p ­adic Lie groups;
Y. Shalom , The algebraization of Kazhdan's property (T);
D. Soudry , Rankin–Selberg integrals, the descent method, and
Langlands functorality; B. Speh, Representation theory and
the cohomology of arithmetic groups; T. A. Springer , Some
results on compacti�cations of semisimple groups; Analysis:
M. Bonk , Quasiconformal geometry of fractals; S. Hofmann ,
Local Tb theorems and applications in PDE; S. V. Konyagin ,
Almost everywhere convergence and divergence of Fourier se ries;
L. P. Rothschild , Iterated Segre mappings of real submanifolds in
complex space and applications; S. Smirnov , Towards conformal
invariance of 2D lattice models; E. J. Straube , Aspects of the
L2­Sobolev theory of the @­Neumann problem; V. N. Temlyakov ,
Greedy approximations with regard to bases; X. Tolsa , Analytic
capacity, recti�ability, and the Cauchy integral; Operator algebras
and functional analysis: F. Barthe , The Brunn–Minkowski theorem
and related geometric and functional inequalities; B. Klartag ,
Isomorphic and almost­isometric problems in high­dimensi onal
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