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Algebra and Algebraic
Geometry

The Recognition
Theorem for Graded
Lie Algebras in Prime
Characteristic
Georgia Benkart, University of
Wisconsin-Madison, WI, Thomas
Gregory, Ohio State University,
Mansfield, OH, and Alexander
Premet, University of Manchester,
England

Contents: Graded Lie algebras; Simple Lie algebras and algebraic
groups; The contragredient case; The noncontragredient case;
Bibliography.

Memoirs of the American Mathematical Society, Volume 197,
Number 920

January 2009, 145 pages, Softcover, ISBN: 978-0-8218-4226-3,
LC 2008039455, 2000 Mathematics Subject Classification: 17B50,
17B70, 17B20; 17B05, Individual member US$43, List US$72,
Institutional member US$58, Order code MEMO/197/920

Singularities I
Algebraic and Analytic
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 de Mathématiques de
Jussieu-CNRS, Paris, France, Editors

This is the first 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, 2007, in celebration of the 60th
birthday of Lê Dũng Tráng.

This volume contains fourteen cutting-edge research articles on
algebraic and analytic aspects of singularities of spaces and maps.
By reading this volume, and the accompanying volume on geometric
and topological 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.

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

Contents: E. A. Bartolo, P. Cassou-Noguès, I. Luengo, and
A. Melle-Hernández, On the log-canonical threshold for germs
of plane curves; S. E. Cappell, L. Maxim, and J. L. Shaneson,
Intersection cohomology invariants of complex algebraic
varieties; F. El Zein, Topology of algebraic morphisms; T. Gaffney,
Non-isolated complete intersection singularities and the Af
condition; H. H. Khoai, Unique range sets and decomposition
of meromorphic functions; D. B. Massey, Enriched relative
polar curves and discriminants; L. Maxim and J. Schürmann,
Hodge-theoretic Atiyah-Meyer formulae and the stratified
multiplicative property; L. J. McEwan, Vertical monodromy
and spectrum of a Yomdin series; Z. Mebkhout, Structures de
Frobenius et Exposants de la Monodromiep-adique des Équations
Différentielles; L.N. Macarro, Linearity conditions on the Jacobian
ideal and logarithmic-meromorphic comparison for free divisors;
A. Némethi, Poincaré series associated with surface singularities;
G. Rond, Approximation de Artin cylindrique et morphismes
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d’algèbres analytiques; C. Sabbah, An explicit stationary phase
formula for the local formal Fourier-Laplace transform; M. J. Saia
and C. H. Soares, Jr., On modified C`-trivialization of C`+1-real
germs of functions.

Contemporary Mathematics, Volume 474

December 2008, 349 pages, Softcover, ISBN: 978-0-8218-4458-8,
LC 2008028179, 2000 Mathematics Subject Classification: 14B05,
14E15, 14J17, 32Sxx, 34M35, 35A20, AMS members US$79, List
US$99, Order code CONM/474

Minimal Resolutions
via Algebraic Discrete
Morse Theory
Michael Jöllenbeck, Phillips-
Universität Marburg, Germany,
and Volkmar Welker,
Philipps-Universität Marburg,
Germany

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

Contents: Introduction; Algebraic discrete Morse theory;
Resolution of the residue field in the commutative case; Resolution
of the residue field in the non-commutative case; Application to
acyclic Hochschild complex; Minimal (cellular) resolutions for
(p-) Borel fixed ideals; Appendix A. The bar and the Hochschild
complex; Appendix B. Proofs for algebraic discrete Morse theory;
Bibliography; Index.

Memoirs of the American Mathematical Society, Volume 197,
Number 923

January 2009, 74 pages, Softcover, ISBN: 978-0-8218-4257-
7, LC 2008039850, 2000 Mathematics Subject Classification:
13D02, 05E99, Individual member US$37, List US$62, Institutional
member US$50, Order code MEMO/197/923

Compactification of
the Drinfeld Modular
Surfaces
Thomas Lehmkuhl

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

Contents: Line bundles; Drinfeld modules; Deformation theory;
Tate uniformization; Compactification of the modular surfaces;
Appendix; Bibliography; Glossary of notations; Index.

Memoirs of the American Mathematical Society, Volume 197,
Number 921

January 2009, 94 pages, Softcover, ISBN: 978-0-8218-4244-7,
LC 2008039489, 2000 Mathematics Subject Classification: 11G09,

13D10, 14B20, Individual member US$39, List US$65, Institutional
member US$52, Order code MEMO/197/921

Analysis

Ergodic Theory,
Groups, and Geometry
Robert J. Zimmer, University
of Chicago, IL, and Dave Witte
Morris, University of Lethbridge,
AB, Canada

The study of group actions on manifolds
is the meeting ground of a variety
of mathematical areas. In particular,
interesting geometric insights can be

obtained by applying measure-theoretic techniques. This book
provides an introduction to some of the important methods, major
developments, and open problems on the subject. It is slightly
expanded from lectures given by Zimmer at the CBMS conference at
the University of Minnesota. The main text presents a perspective
on the field as it was at that time. Comments at the end of each
chapter provide selected suggestions for further reading, including
references to recent developments.

A co-publication of the AMS and CBMS.

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

Contents: Introduction; Actions in dimension 1 or 2; Geometric
structures; Fundamental groups I; Gromov representation;
Superrigidity and first applications; Fundamental groups II
(Arithmetic theory); Locally homogeneous spaces; Stationary
measures and projective quotients; Orbit equivalence; Background
material; Name index; Index.

CBMS Regional Conference Series in Mathematics, Number 109

December 2008, 87 pages, Softcover, ISBN: 978-0-8218-0980-8,
LC 2008037157, 2000 Mathematics Subject Classification: 22F10,
37A15, 53C10, 57S20, All Individuals US$23, List US$29, Order
code CBMS/109

General and Interdisciplinary

Pioneering Women
in American
Mathematics
The Pre-1940 PhD’s

Judy Green, Marymount
University, Arlington, VA,
and Jeanne LaDuke, DePaul
University, Chicago, IL

More than 14 percent of the PhD’s awarded in the United States
during the first four decades of the twentieth century went to
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women, a proportion not achieved again until the 1980s. This
book is the result of a study in which the authors identified all of
the American women who earned PhD’s in mathematics before
1940, and collected extensive biographical and bibliographical
information about each of them. By reconstructing as complete a
picture as possible of this group of women, Green and LaDuke
reveal insights into the larger scientific and cultural communities in
which they lived and worked.

The book contains an extended introductory essay, as well as
biographical entries for each of the 228 women in the study. The
authors examine family backgrounds, education, careers, and
other professional activities. They show that there were many
more women earning PhD’s in mathematics before 1940 than is
commonly thought. Extended biographies and bibliographical
information are available from the companion website for the book:
www.ams.org/bookpages/hmath-34.

The material will be of interest to researchers, teachers, and
students in mathematics, history of mathematics, history of science,
women’s studies, and sociology. The data presented about each of
the 228 individual members of the group will support additional
study and analysis by scholars in a large number of disciplines.

Co-published 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: Introduction; Family background and precollege
education; Undergraduate education; Graduate education;
Employment issues; Career patterns; Scholarly and professional
contributions; Epilogue; Biographical entries; Abbreviations;
Archives and manuscript collections; Selected bibliography; Index
to the essay.

History of Mathematics, Volume 34

January 2009, 345 pages, Hardcover, ISBN: 978-0-8218-4376-5,

LC 2008035318, 2000 Mathematics Subject Classification: 01A70,

01A60, 01A80, 01A73, 01A55, 01A05, 01A99, AMS members

US$63, List US$79, Order code HMATH/34

The Survival of a
Mathematician
From Tenure-Track to
Emeritus

Steven G. Krantz, Washington
University in St. Louis, MO

A successful mathematical career involves
doing good mathematics, to be sure, but
also requires a wide range of skills that are

not normally taught in graduate school. The purpose of this book is
to provide guidance to the professional mathematician in how to
develop and survive in the profession. There is information on how
to begin a research program, how to apply for a grant, how to get
tenure, how to teach, and how to get along with one’s colleagues.
After tenure, there is information on how to direct a Ph.D. student,
how to serve on committees, and how to serve in various posts in
the math department. There is extensive information on how to
serve as Chairman. There is also material on trouble areas: sexual
harassment, legal matters, disputes with colleagues, dealing with
the dean, and so forth.

One of the themes of the book is how to have a fulfilling professional
life. In order to achieve this goal, Krantz discusses keeping a
vigorous scholarly program going and finding new challenges, as
well as dealing with the everyday tasks of research, teaching, and
administration.

In short, this is a survival manual for the professional
mathematician—both in academics and in industry and government
agencies. It is a sequel to the author’s A Mathematician’s Survival
Guide.

Steven G. Krantz is an accomplished mathematician and an award-
winning author. He has published more than 150 research articles
and over 50 books. He has worked as an editor of several book
series, research journals, and for the Notices of the AMS.

Contents: Simple steps for little feet: The meaning of life; Your
duties; Sticky wickets; Living the life: Research; Beyond research;
Being department chair; Looking ahead: Living your life; Glossary;
Bibliography; Index.

January 2009, approximately 301 pages, Softcover, ISBN: 978-0-

8218-4629-2, LC 2008036232, 2000 Mathematics Subject Classifica-

tion: 00-01; 00A99, 00A30, 00A05, 00A06, AMS members US$31,

List US$39, Order code MBK/60

Structure and
Randomness
pages from year one of a
mathematical blog

Terence Tao, University of
California, Los Angeles, CA

There are many bits and pieces of folklore
in mathematics that are passed down from
advisor to student, or from collaborator

to collaborator, but which are too fuzzy and non-rigorous to be
discussed in the formal literature. Traditionally, it was a matter of
luck and location as to who learned such folklore mathematics. But
today, such bits and pieces can be communicated effectively and
efficiently via the semiformal medium of research blogging. This
book grew from such a blog.

In 2007, Terry Tao began a mathematical blog, as an outgrowth
of his own website at UCLA. This book is based on a selection of
articles from the first year of that blog. These articles discuss a wide
range of mathematics and its applications, ranging from expository
articles on quantum mechanics, Einstein’s equation E = mc2, or
compressed sensing, to open problems in analysis, combinatorics,
geometry, number theory, and algebra, to lecture series on
random matrices, Fourier analysis, or the dichotomy between
structure and randomness that is present in many subfields of
mathematics, to more philosophical discussions on such topics
as the interplay between finitary and infinitary in analysis. Some
selected commentary from readers of the blog has also been
included at the end of each article. While the articles vary widely
in subject matter and level, they should be broadly accessible to
readers with a general graduate mathematics background; the focus
in many articles is on the “big picture” and on informal discussion,
with technical details largely being left to the referenced literature.

Contents: Expository articles; Lectures; Open problems;
Bibliography.
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January 2009, approximately 310 pages, Softcover, ISBN: 978-0-
8218-4695-7, 2000 Mathematics Subject Classification: 00-02, AMS
members US$28, List US$35, Order code MBK/59

Number Theory

Sum Formula for SL2
over a Totally Real
Number Field
Roelof W. Bruggeman,
Universiteit Utrecht, The
Netherlands, and Roberto J.
Miatello, Universidad Nacional
de Córdoba, Argentina

Contents: Introduction; Spectral sum
formula; Kloosterman sum formula; Appendix A. Sum formula
for the congruence subgroup Γ1(I); Appendix B. Comparisions;
Bibliography; Index.

Memoirs of the American Mathematical Society, Volume 197,
Number 919

January 2009, 81 pages, Softcover, ISBN: 978-0-8218-4202-7,
LC 2008039456, 2000 Mathematics Subject Classification: 11F72,
11F30, 11F41, 11L05, 22E30, Individual member US$37, List
US$62, Institutional member US$50, Order code MEMO/197/919

Probability

Asymptotic
Expansions for
Infinite Weighted
Convolutions
of Heavy Tail
Distributions and
Applications
Ph. Barbe, CNRS, Paris, France,
and W. P. McCormick, University
of Georgia, Athens

Contents: Introduction; Main result; Implementing the expansion;
Applications; Preparing the proof; Proof in the positive case;
Removing the sign restriction on the random variables; Removing
the sign restriction on the constants; Removing the smoothness
restriction; Appendix. Maple code; Bibliography.

Memoirs of the American Mathematical Society, Volume 197,
Number 922

January 2009, 117 pages, Softcover, ISBN: 978-0-8218-4259-1,
LC 2008039491, 2000 Mathematics Subject Classification: 41A60,
60F99; 41A80, 44A35, 60E07, 60G50, 60K05, 60K25, 62E17, 62G32,

Individual member US$40, List US$67, Institutional member
US$54, Order code MEMO/197/922

Markov Chains and
Mixing Times
David A. Levin, University of
Oregon, Eugene, OR, Yuval Peres,
Microsoft Research, Redmond,
WA, and University of California,
Berkeley, CA, and Elizabeth L.
Wilmer, Oberlin College, OH

This book is an introduction to the modern
approach to the theory of Markov chains.

The main goal of this approach is to determine the rate of
convergence of a Markov chain to the stationary distribution as a
function of the size and geometry of the state space. The authors
develop the key tools for estimating convergence times, including
coupling, strong stationary times, and spectral methods. Whenever
possible, probabilistic methods are emphasized. The book includes
many examples and provides brief introductions to some central
models of statistical mechanics. Also provided are accounts of
random walks on networks, including hitting and cover times, and
analyses of several methods of shuffling cards. As a prerequisite,
the authors assume a modest understanding of probability theory
and linear algebra at an undergraduate level. Markov Chains and
Mixing Times is meant to bring the excitement of this active area of
research to a wide audience.

Contents: Part I: Introduction to finite Markov chains; Classical
(and useful) Markov chains; Markov chain Monte Carlo: Metropolis
and Glauber chains; Introduction to Markov chain mixing; Coupling;
Strong stationary times; Lower bounds on mixing times; The
symmetric group and shuffling cards; Random walks on networks;
Hitting times; Cover times; Eigenvalues; Part II: Eigenfunctions
and comparison of chains; The transportation metric and path
coupling; The Ising model; From shuffling cards to shuffling
genes; Martingales and evolving sets; The cut-off phenomenon;
Lamplighter walks; Continuous-time chains; Countable state-space
chains; Coupling from the past; Open problems; Appendix A:
Notes on notation; Appendix B: Background material; Appendix
C: Introduction to simulation; Appendix D: Solutions to selected
exercises; Bibliography; Index.

December 2008, 364 pages, Hardcover, ISBN: 978-0-8218-4739-8,
LC 2008031811, 2000 Mathematics Subject Classification: 60J10,
60J27, 60B15, 60C05, 65C05, 60K35, 68W20, 68U20, 82C22, AMS
members US$52, List US$65, Order code MBK/58
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New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

Abelian Varieties
David Mumford, Brown University, Providence, RI
This is a reprinting of the revised second edition (1974) of David
Mumford’s classic 1970 book. It gives a systematic account of
the basic results about abelian varieties. It includes expositions
of analytic methods applicable over the ground field of complex
numbers, as well as of scheme-theoretic methods used to deal
with inseparable isogenies when the ground field has positive
characteristic. A self-contained proof of the existence of the dual
abelian variety is given. The structure of the ring of endomorphisms
of an abelian variety is discussed. These are appendices on Tate’s
theorem on endomorphisms of abelian varieties over finite fields (by
C. P. Ramanujam) and on the Mordell–Weil theorem (by Yuri Manin).

David Mumford was awarded the 2007 AMS Steele Prize for
Mathematical Exposition.

According to the citation: “Abelian Varieties … remains the
definitive account of the subject … the classical theory is beautifully
intertwined with the modern theory, in a way which sharply
illuminates both … [It] will remain for the foreseeable future a
classic to which the reader returns over and over.”

A publication of the Tata Institute of Fundamental Research.
Distributed worldwide except in India, Bangladesh, Bhutan,
Maldavis, Nepal, Pakistan, and Sri Lanka.

Contents: Analytic theory; Alegebraic theory via varieties; Algebraic
theory via schemes; Hom (X,X) and l-adic representation;
Appendix I: The theorem of Tate by C.P. Ramanujam; Appendix II:
Mordell–Weil theorem by Yuri Manin; Bibliography; Index.

Tata Institute of Fundamental Research

August 2008, 263 pages, Hardcover, ISBN: 978-81-85931-86-9, 2000
Mathematics Subject Classification: 14K20, 14K05, AMS members
US$24, List US$30, Order code TIFR/13

Analysis

Invitation to
Topological Robotics
Michael Farber, University of
Durham, England

This book discusses several selected
topics of a new emerging area of research
on the interface between topology and
engineering. The first main topic is
topology of configuration spaces of
mechanical linkages. These manifolds

arise in various fields of mathematics and in other sciences,
e.g., engineering, statistics, molecular biology. To compute Betti
numbers of these configuration spaces the author applies a new
technique of Morse theory in the presence of an involution. A
significant result of topology of linkages presented in this book is
a solution of a conjecture of Kevin Walker which states that the
relative sizes of bars of a linkage are determined, up to certain
equivalence, by the cohomology algebra of the linkage configuration
space.

This book also describes a new probabilistic approach to topology
of linkages which treats the bar lengths as random variables and
studies mathematical expectations of Betti numbers. The second
main topic is topology of configuration spaces associated to
polyhedra. The author gives an account of a beautiful work of S. R.
Gal, suggesting an explicit formula for the generating function
encoding Euler characteristics of these spaces. Next the author
studies the knot theory of a robot arm, focusing on a recent
important result of R. Connelly, E. Demain, and G. Rote. Finally, he
investigates topological problems arising in the theory of robot
motion planning algorithms and studies the homotopy invariant
TC(X) measuring navigational complexity of configuration spaces.

This book is intended as an appetizer and will introduce the
reader to many fascinating topological problems motivated by
engineering.

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

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

Contents: Linkages and polygon spaces; Euler characteristics of
configuration spaces; Knot theory of the robot arm; Navigational
complexity of configuration spaces; Recommendations for further
reading; Bibliography; Index.

Zurich Lectures in Advanced Mathematics, Volume 8

August 2008, 144 pages, Softcover, ISBN: 978-3-03719-054-8, 2000
Mathematics Subject Classification: 58E05, 57R70, 57R30, AMS
members US$31, List US$39, Order code EMSZLEC/8
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Differential Equations

Lectures on
Non-Linear Wave
Equations
Second Edition

Christopher D. Sogge, Johns
Hopkins University, Baltimore,
MD

This much-anticipated revised second
edition of Christopher Sogge’s 1995 work

provides a self-contained account of the basic facts concerning the
linear wave equation and the methods from harmonic analysis that
are necessary when studying nonlinear hyperbolic differential
equations. Sogge examines quasilinear equations with small
data where the Klainerman–Sobolev inequalities and weighted
space-time estimates are introduced to prove global existence
results. New simplified arguments are given in the current edition
that allow one to handle quasilinear systems with multiple wave
speeds.

The next topic concerns semilinear equations with small initial
data. John’s existence theorem for R1+3 is discussed with blow-up
problems and some results for the spherically symmetric case. After
this, general Strichartz estimates are treated. Proofs of the endpoint
Strichartz estimates of Keel and Tao and the Christ–Kiselev lemma
are given, the material being new in this edition. Using the Strichartz
estimates, the critical wave equation in R1+3 is studied.

A publication of International Press. Distributed worldwide by the
American Mathematical Society.

Contents: Background and groundwork; Quasilinear equations
with small data; Semilinear equations with small data; General
Strichartz estimates; Global existence for semilinear equations with
large data; Appendix: Some tools from classical analysis.

International Press

July 2008, 203 pages, Hardcover, ISBN: 978-1-57146-173-5, 2000
Mathematics Subject Classification: 35L70; 42B25, AMS members
US$55, List US$69, Order code INPR/72

Geometry and Topology

Integer Points in
Polyhedra
Alexander Barvinok, University
of Michigan, Ann Arbor, MI

This is a self-contained exposition of
several core aspects of the theory of
rational polyhedra with a view towards
algorithmic applications to efficient
counting of integer points, a problem
arising in many areas of pure and applied

mathematics. The approach is based on the consistent development

and application of the apparatus of generating functions and the
algebra of polyhedra. Topics range from classical, such as the Euler
characteristic, continued fractions, Ehrhart polynomial, Minkowski
Convex Body Theorem, and the Lenstra–Lenstra–Lovász lattice
reduction algorithm, to recent advances such as the Berline–Vergne
local formula.

The text is intended for graduate students and researchers.
Prerequisites are a modest background in linear algebra and
analysis as well as some general mathematical maturity. Numerous
figures, exercises of varying degree of difficulty as well as references
to the literature and publicly available software make the text
suitable for a graduate course.

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

Contents: Introduction; The algebra of polyhedra; Linear
transformations and polyhedra; The structure of polyhedra;
Polarity; Tangent cones. Decompositions modulo polyhedra with
lines; Open polyhedra; The exponential valuation; Computing
volumes; Lattices, bases, and parallelepipeds; The Minkowski
Convex Body Theorem; Reduced basis; Exponential sums and
generating functions; Totally unimodular polytopes; Decomposing
a 2-dimensional cone into unimodular cones via continued
fractions; Decomposing a rational cone of an arbitrary dimension
into unimodular cones; Efficient counting of integer points in
rational polytopes; The polynomial behavior of the number of
integer points in polytopes; A valuation on rational cones; A
“local” formula for the number of integer points in a polytope;
Bibliography; Index.

Zurich Lectures in Advanced Mathematics, Volume 9

August 2008, 200 pages, Softcover, ISBN: 978-3-03719-052-4, 2000
Mathematics Subject Classification: 52C07, 52B20, 05A15, 52B45,
52B55, 52C45, 11H06, AMS members US$35, List US$44, Order
code EMSZLEC/9

Surveys in Differential
Geometry, Volume XII
Geometric Flows

Huai-Dong Cao, Lehigh
University, Bethlehem, PA, and
Shing-Tung Yau, Harvard
University, Cambridge, MA,
Editors

Geometric flows are non-linear parabolic differential equations
which describe the evolution of geometric structures. Inspired
by Hamilton’s Ricci flow, the field of geometric flows has seen
tremendous progress in the past 25 years and yields important
applications to geometry, topology, physics, nonlinear analysis,
etc. Of course, the most spectacular development is Hamilton’s
theory of Ricci flow and its application to three-manifold topology,
including the Hamilton-Perelman proof of the Poincaré conjecture.

This twelfth volume of the annual Surveys in Differential Geometry
examines recent developments on a number of geometric flows
and related subjects, such as Hamilton’s Ricci flow, formation of
singularities in the mean curvature flow, the Kähler-Ricci flow, and
Yau’s uniformization conjecture.

A publication of International Press. Distributed worldwide by the
American Mathematical Society.
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Contents: S. Brendle, On the conformal scalar curvature equation
and related problems; A. Chau and L.-F. Tam, A survey of
the Kähler–Ricci flow and Yau’s uniformization conjecture;
H.-D. Cao, B.-L. Chen, and X.-P. Zhu, Recent developments
on the Hamilton’s Ricci flow; C. Gerhardt, Curvature flows
in semi-Riemannian manifolds; J. Krieger, Global regularity
and singularity development for wave maps; V. Moncrief,
Relativistic Teichmüller theory: A Hamilton–Jacobi approach
to 2 + 1-dimensional Einstein gravity; L. Ni, Monotonicity and
Li–Yau–Hamilton inequalities; C. Sinestrari, Singularities of mean
curvature flow and flow with surgeries; M.-T. Wang, Some recent
developments in Lagrangian mean curvature flows.

International Press

July 2008, 356 pages, Hardcover, ISBN: 978-1-57146-118-6, 2000
Mathematics Subject Classification: 53C44, AMS members US$68,
List US$85, Order code INPR/71

Algebraic Topology
Tammo tom Dieck, University of
Göttingen, Germany

This book is written as a textbook on
algebraic topology. The first part covers
the material for two introductory courses
about homotopy and homology. The
second part presents more advanced
applications and concepts (duality,
characteristic classes, homotopy groups
of spheres, bordism). The author

recommends starting an introductory course with homotopy
theory. For this purpose, classical results are presented with new
elementary proofs. Alternatively, one could start more traditionally
with singular and axiomatic homology. Additional chapters are
devoted to the geometry of manifolds, cell complexes and fibre
bundles. A special feature is the rich supply of nearly 500 exercises
and problems. Several sections include topics which have not
appeared before in textbooks as well as simplified proofs for some
important results.

Prerequisites are standard point set topology (as recalled in the first
chapter), elementary algebraic notions (modules, tensor product),
and some terminology from category theory. The aim of the book is
to introduce advanced undergraduate and graduate (master’s)
students to basic tools, concepts and results of algebraic topology.
Sufficient background material from geometry and algebra is
included.

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

Contents: Topological spaces; The fundamental group; Covering
spaces; Elementary homotopy theory; Cofibrations and fibrations;
Homotopy groups; Stable homotopy. Duality; Cell complexes;
Singular homology; Homology; Homological algebra; Cellular
homology; Partitions of unity in homotopy theory; Bundles;
Manifolds; Homology of manifolds; Cohomology; Duality;
Characteristic classes; Homology and homotopy; Bordism;
Bibliography; Symbols; Index.

EMS Textbooks in Mathematics, Volume 8

September 2008, 578 pages, Hardcover, ISBN: 978-3-03719-048-
7, 2000 Mathematics Subject Classification: 55-01, 57-01, AMS

members US$62, List US$78, Order code EMSTEXT/8

Fukaya Categories
and Picard–Lefschetz
Theory
Paul Seidel, Massachusetts
Institute of Technology,
Cambridge, MA

The central objects in the book are
Lagrangian submanifolds and their
invariants, such as Floer homology
and its multiplicative structures, which

together constitute the Fukaya category. The relevant aspects of
pseudo-holomorphic curve theory are covered in some detail, and
there is also a self-contained account of the necessary homological
algebra.

Generally, the emphasis is on simplicity rather than generality. The
last part discusses applications to Lefschetz fibrations and contains
many previously unpublished results. The book will be of interest to
graduate students and researchers in symplectic geometry and
mirror symmetry.

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

Contents: A∞-categories; Fukaya categories; Picard–Lefschetz
theory; Bibliography; Symbols; Index.

Zurich Lectures in Advanced Mathematics, Volume 10

June 2008, 334 pages, Softcover, ISBN: 978-3-03719-063-0, 2000
Mathematics Subject Classification: 53D40; 32Q65, 53D12, 16E45,
AMS members US$46, List US$58, Order code EMSZLEC/10

Number Theory

Lectures on Algebraic Independence
Yu. V. Nesterenko, Moscow State University, Russia
This book is an expanded version of the notes of a course of lectures
given by at the Tata Institute of Fundamental Research in 1998. It
deals with several important results and methods in transcendental
number theory.

First, the classical result of Lindemann–Weierstrass and its
applications are dealt with. Subsequently, Siegel’s theory
of E-functions is developed systematically, culminating in
Shidlovskii’s theorem on the algebraic independence of the values
of the E-functions satisfying a system of differential equations at
certain algebraic values. Proof of the Gelfond–Schneider Theorem
is given based on the method of interpolation determinants
introduced in 1992 by M. Laurent.

The author’s famous result in 1996 on the algebraic independence
of the values of the Ramanujan functions is the main theme of the
reminder of the book. After deriving several beautiful consequences
of his result, the author develops the algebraic material necessary
for the proof. The two important technical tools in the proof are
Philippon’s criterion for algebraic independence and zero bound for
Ramanujan functions. The proofs of these are covered in detail.

The author also presents a direct method, without using any
criterion for algebraic independence as that of Philippon, by which
one can obtain lower bounds for transcendence degree of finitely
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generated field Q(ω1, . . . ,ωm). This is a contribution towards
Schanuel’s conjecture.

The book is self-contained and the proofs are clear and lucid. A
brief history of the topics is also given. Some sections intersect
with Chapters 3 and 10 of Introduction to Algebraic Independence
Theory, Lecture Notes in Mathematics, Springer, 1752, edited by Yu.
V. Nesterenko and P. Philippon.

Narosa Publishing House for the Tata Institute of Fundamental
Research. Distributed worldwide except in India, Bangladesh,
Bhutan, Maldavis, Nepal, Pakistan, and Sri Lanka.

Contents: Lindemann–Weierstrass theorem; E-functions and
Shidlovskii’s theorem; Small transcendence degree (exponential
function); Small transcendence degree (modular functions);
Algebraic fundamentals; Philippon’s criterion of algebraic
independence; Fields of large transcendence degree; Multiplicity
estimates.

Tata Institute of Fundamental Research

November 2008, 157 pages, Softcover, ISBN: 978-81-7319-984-
4, 2000 Mathematics Subject Classification: 11J81; 11J85, AMS
members US$32, List US$40, Order code TIFR/14

Geometric Invariant
Theory and Decorated
Principal Bundles
Alexander H. W. Schmitt, Freie
Universität, Berlin, Germany

The book starts with an introduction
to Geometric Invariant Theory (GIT).
The fundamental results of Hilbert and
Mumford are exposed as well as more
recent topics such as the instability flag,

the finiteness of the number of quotients, and the variation of
quotients.

In the second part, GIT is applied to solve the classification problem
of decorated principal bundles on a compact Riemann surface. The
solution is a quasi-projective moduli scheme which parameterizes
those objects that satisfy a semistability condition originating from
gauge theory. The moduli space is equipped with a generalized
Hitchin map.

Via the universal Kobayashi–Hitchin correspondence, these moduli
spaces are related to moduli spaces of solutions of certain
vortex type equations. Potential applications include the study
of representation spaces of the fundamental group of compact
Riemann surfaces.

The book concludes with a brief discussion of generalizations
of these findings to higher dimensional base varieties, positive
characteristic, and parabolic bundles.

The text is fairly self-contained (e.g., the necessary background from
the theory of principal bundles is included) and features numerous
examples and exercises. It addresses students and researchers with
a working knowledge of elementary algebraic geometry.

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

Contents: Introduction; Geometric invariant theory; Decorated
principal bundles; Bibliography; Index.

Zurich Lectures in Advanced Mathematics, Volume 11

July 2008, 397 pages, Softcover, ISBN: 978-3-03719-065-4, 2000
Mathematics Subject Classification: 14L24, 14H60; 13A50, 14D20,
14F05, 14L30, AMS members US$50, List US$62, Order code
EMSZLEC/11
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