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Applications

Recent Trends in
Coding Theory and Its
Applications
Wen-Ching Winnie Li,
Pennsylvania State University,
University Park, PA, Editor

Coding theory draws on a remarkable
selection of mathematical topics,
both pure and applied. The various

contributions in this volume introduce coding theory and its
most recent developments and applications, emphasizing both
mathematical and engineering perspectives on the subject. This
volume covers four important areas in coding theory: algebraic
geometry codes, graph-based codes, space-time codes, and
quantum codes. Both students and seasoned researchers will
benefit from the extensive and self-contained discussions of the
development and recent progress in these areas.

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: Algebraic geometry codes: M.-C. Kang, Introduction to
algebraic geometry codes; W.-C. W. Li, Upper and lower bounds
for A(q); W.-C. W. Li, Elkies’ modularity conjecture; H. Maharaj,
Explicit towers and codes; W.-C. W. Li, Improved algebraic geometry
bounds; A. Garcia and H. Stichtenoth, On the Galois closure of
towers; Graph-based codes: N. Boston, Graph-based codes; New
aspects of Reed Muller codes: A. R. Calderbank, Reed Muller codes
and symplectic geometry; Quantum codes: A. Ashikhmin and S.
Litsyn, Foundations of quantum error correction; K. Feng, A new
description of quantum error-correcting codes.

AMS/IP Studies in Advanced Mathematics, Volume 41

August 2007, 200 pages, Softcover, ISBN: 978-0-8218-4298-0, LC
2007060819, 2000 Mathematics Subject Classification: 94Bxx, AMS
members US$47, List US$59, Order code AMSIP/41

Differential Equations

Recent Developments
in Nonlinear Partial
Differential Equations
Donatella Danielli, Purdue
University, West Lafayette, IN,
Editor

This volume contains research and
expository articles based on talks
presented at the 2nd Symposium on

Analysis and PDEs, held at Purdue University. The symposium
focused on topics related to the theory and applications of
nonlinear partial differential equations that are at the forefront of
current international research. Papers in this volume provide a
comprehensive account of many of the recent developments in the
field.

The topics featured in this volume include: kinetic formulations
of nonlinear PDEs; recent unique continuation results and their
applications; concentrations and constrained Hamilton–Jacobi
equations; nonlinear Schrödinger equations; quasiminimal sets for
Hausdorff measures; Schrödinger flows into Kähler manifolds; and
parabolic obstacle problems with applications to finance.

The clear and concise presentation in many articles makes this
volume suitable for both researchers and graduate students.

Contents: L. C. Evans, Lectures on kinetic formulations of
nonlinear PDE; C. E. Kenig, Some recent applications of unique
continuation; G. Barles and B. Perthame, Concentrations and
constrained Hamilton-Jacobi equations arising in adaptive
dynamics; J. Colliander, M. Keel, G. Staffilani, H. Takaoka, and
T. Tao, The energy-critical nonlinear Schrödinger equation in
R3; G. David, Quasiminimal sets for Hausdorff measures; C. E.
Kenig, G. Ponce, and L. Vega, The initial value problem for the
general quasi-linear Schrödinger equation; A. Petrosyan and H.
Shahgholian, Parabolic obstacle problems applied to finance. A
free-boundary-regularity approach.

Contemporary Mathematics, Volume 439

October 2007, 133 pages, Softcover, ISBN: 978-0-8218-3740-5,

LC 2007060822, 2000 Mathematics Subject Classification: 49K99,

35Q55, 49L25, 35B25, 92D15, 35R35, 35K60, 58J35, AMS members

US$39, List US$49, Order code CONM/439
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Lectures on Analytic
Differential Equations
Yulij Ilyashenko, Cornell
University, Ithaca, NY, and
Independent University of
Moscow, Russia, and Sergei
Yakovenko, Weizmann Institute
of Science, Rehovot, Israel

The book combines the features of a
graduate-level textbook with those of a research monograph and
survey of the recent results on analysis and geometry of differential
equations in the real and complex domain. As a graduate textbook,
it includes self-contained, sometimes considerably simplified
demonstrations of several fundamental results, which previously
appeared only in journal publications (desingularization of
planar analytic vector fields, existence of analytic separatrices,
positive and negative results on the Riemann–Hilbert problem,
Ecalle–Voronin and Martinet–Ramis moduli, solution of the
Poincaré problem on the degree of an algebraic separatrix, etc.). As a
research monograph, it explores in a systematic way the algebraic
decidability of local classification problems, rigidity of holomorphic
foliations, etc. Each section ends with a collection of problems,
partly intended to help the reader to gain understanding and
experience with the material, partly drafting demonstrations of the
more recent results surveyed in the text.

The exposition of the book is mostly geometric, though the
algebraic side of the constructions is also prominently featured.
On several occasions the reader is introduced to adjacent areas,
such as intersection theory for divisors on the projective plane or
geometric theory of holomorphic vector bundles with meromorphic
connections. The book provides the reader with the principal tools
of the modern theory of analytic differential equations and intends
to serve as a standard source for references in this area.

Contents: Normal forms and desingularization; Singular points
of planar analytic vector fields; Local and global theory of linear
systems; Functional moduli of analytic classification of resonant
germs and their applications; Global properties of complex
polynomial foliations; Appendix. First aid; Bibliography; Index.

Graduate Studies in Mathematics, Volume 86

November 2007, approximately 636 pages, Hardcover, ISBN: 978-
0-8218-3667-5, 2000 Mathematics Subject Classification: 34A26,
34C10; 14Q20, 32S65, 13E05, AMS members US$63, List US$79,
Order code GSM/86

General and Interdisciplinary

Assistantships and
Graduate Fellowships
in the Mathematical
Sciences 2007
From a review of a previous edition:

This directory is a tool for undergraduate
mathematics majors seeking information
about graduate programs in mathematics.
Although most of the information can be

gleaned from the Internet, the usefulness of this directory for the
prospective graduate student is the consistent format for comparing
different mathematics graduate programs without the hype.
Published annually, the information is up-to-date, which is more
than can be said of some Websites. Support for graduate students
in mathematics is a high priority of the American Mathematical
Society, which also provides information for fellowships and grants
they offer as well as support from other societies and foundations.
The book is highly recommended for academic and public libraries.

— American Reference Books Annual

This valuable reference source brings together a wealth of
information about resources available for graduate study in
mathematical sciences departments in the U.S. and Canada.

November 2007, approximately 112 pages, Softcover, ISBN: 978-0-
8218-4322-2, Individual member US$18, List US$23, Order code
ASST/2007

Mathematical
Omnibus
Thirty Lectures on Classic
Mathematics

Dmitry Fuchs, University of
California, Davis, CA, and Serge
Tabachnikov, Pennsylvania State
University, University Park, PA

The book consists of thirty lectures on diverse topics, covering
much of the mathematical landscape rather than focusing on one
area. The reader will learn numerous results that often belong to
neither the standard undergraduate nor graduate curriculum and
will discover connections between classical and contemporary ideas
in algebra, combinatorics, geometry, and topology. The reader’s
effort will be rewarded in seeing the harmony of each subject.
The common thread in the selected subjects is their illustration
of the unity and beauty of mathematics. Most lectures contain
exercises, and solutions or answers are given to selected exercises.
A special feature of the book is an abundance of drawings (more
than four hundred), artwork by an award-winning artist, and about
a hundred portraits of mathematicians. Almost every lecture
contains surprises for even the seasoned researcher.

Contents: Algebra and arithmetics: Arithmetic and combinatorics:
Can a number be approximately rational?; Arithmetical properties
of binomial coefficients; On collecting like terms, on Euler, Gauss,
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and MacDonald, and on missed opportunities; Equations: Equations
of degree three and four; Equations of degree five; How many roots
does a polynomial have?; Chebyshev polynomials; Geometry of
equations; Geometry and topology: Envelopes and singularities:
Cusps; Around four vertices; Segments of equal areas; On plane
curves; Developable surfaces: Paper sheet geometry; Paper Möbius
band; More on paper folding; Straight lines: Straight lines on
curved surfaces; Twenty-seven lines; Web geometry; The Crofton
formula; Polyhedra: Curvature and polyhedra; Non-inscribable
polyhedra; Can one make a tetrahedron out of a cube?; Impossible
tilings; Rigidity of polyhedra; Flexible polyhedra; Two surprising
topological constructions: Alexander’s horned sphere; Cone
eversion; On ellipses and ellipsoids: Billiards in ellipses and
geodesics on ellipsoids; The Poncelet porism and other closure
theorems; Gravitational attraction of ellipsoids; Solutions to
selected exercises; Bibliography; Index.

October 2007, 463 pages, Hardcover, ISBN: 978-0-8218-4316-1,

2000 Mathematics Subject Classification: 00A05, AMS members

US$47, List US$59, Order code MBK/46

Logic’s Lost Genius
The Life of Gerhard
Gentzen

Eckart Menzler-Trott, Munich,
Germany

Gerhard Gentzen (1909–1945) is the
founder of modern structural proof
theory. His lasting methods, rules, and
structures resulted not only in the

technical mathematical discipline called “proof theory” but also in
verification programs that are essential in computer science. The
appearance, clarity, and elegance of Gentzen’s work on natural
deduction, the sequent calculus, and ordinal proof theory continue
to be impressive even today.

The present book gives the first comprehensive, detailed, accurate
scientific biography expounding the life and work of Gerhard
Gentzen, one of our greatest logicians, until his arrest and death in
Prague in 1945.

Particular emphasis in the book is put on the conditions of
scientific research, in this case mathematical logic, in National
Socialist Germany, the ideological fight for “German logic”, and
their mutual protagonists. Numerous hitherto unpublished sources,
family documents, archival material, interviews, and letters, as
well as Gentzen’s lectures for the mathematical public, make this
book an indispensable source of information on this important
mathematician, his work, and his time. The volume is completed by
two deep substantial essays by Jan von Plato and Craig Smoryński
on Gentzen’s proof theory; its relation to the ideas of Hilbert,
Brouwer, Weyl, and Gödel; and its development up to the present
day. Smoryński explains the Hilbert program in more than the usual
slogan form and shows why consistency is important. Von Plato
shows in detail the benefits of Gentzen’s program.

This important book is a self-contained starting point for any work
on Gentzen and his logic. The book is accessible to a wide audience
with different backgrounds and is suitable for general readers,
researchers, students, and teachers.

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: Early youth and abitur; 1928-1938—Weimar Republic
and National Socialism in peace. From the beginning of studies
to the extension of the unscheduled assistantship for another
year with effect from 1 October 1938; 1939-1942—From the
beginning of the war to dismissal from the Wehrmacht and the
wartime habilitation under Helmut Hasse; The fight over “German
logic” from 1940 to 1945: A battle between amateurs; Recovery
and docent position 1942 to 1944; Arrest, imprisonment, death
and Nachlass; Conclusion; Tables of the life of Gerhard Gentzen;
Appendix A: Gentzen and geometry, by C. Smoryński; Appendix B:
Hilbert’s programme, by C. Smoryński; Appendix C: Three lectures,
by Gerhard Gentzen; Appendix D: From Hilbert’s programme to
Gentzen’s programme, by Jan von Plato; Bibliography; Index.

History of Mathematics, Volume 33

November 2007, 442 pages, Hardcover, ISBN: 978-0-8218-3550-0,
2000 Mathematics Subject Classification: 01A60, AMS members
US$71, List US$89, Order code HMATH/33

Geometry and Topology

Recurrence and
Topology
John M. Alongi, Northwestern
University, Evanston, IL, and
Gail S. Nelson, Carleton College,
Northfield, MN

Since at least the time of Poisson,
mathematicians have pondered the notion
of recurrence for differential equations.
Solutions that exhibit recurrent behavior

provide insight into the behavior of general solutions. In Recurrence
and Topology, Alongi and Nelson provide a modern understanding
of the subject, using the language and tools of dynamical systems
and topology.

Recurrence and Topology develops increasingly more general
topological modes of recurrence for dynamical systems beginning
with fixed points and concluding with chain recurrent points. For
each type of recurrence the text provides detailed examples arising
from explicit systems of differential equations; it establishes the
general topological properties of the set of recurrent points; and it
investigates the possibility of partitioning the set of recurrent
points into subsets which are dynamically irreducible. The text
includes a discussion of real-valued functions that reflect the
structure of the sets of recurrent points and concludes with a
thorough treatment of the Fundamental Theorem of Dynamical
Systems.

Recurrence and Topology is appropriate for mathematics graduate
students, though a well-prepared undergraduate might read most
of the text with great benefit.

Contents: Flows; Recurrent points; Irreducible sets; Test functions;
Afterword; Appendix A. Discrete dynamical systems; Appendix B.
Circle rotations; Appendix C. The Hausdorff metric; Bibliography;
Index.
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Graduate Studies in Mathematics, Volume 85

August 2007, 221 pages, Hardcover, ISBN: 978-0-8218-4234-8,
LC 2007060754, 2000 Mathematics Subject Classification: 37-01,
37B20, 37B25, 37B35, 54H20; 37C10, 37C15, 37C25, 37C27, 37C50,
37C70, 34D45, AMS members US$36, List US$45, Order code
GSM/85

Decompositions of
Manifolds
Robert J. Daverman, University
of Tennessee, Knoxville, TN

Decomposition theory studies decompo-
sitions, or partitions, of manifolds into
simple pieces, usually cell-like sets. Since
its inception in 1929, the subject has
become an important tool in geometric
topology. The main goal of the book is to

help students interested in geometric topology to bridge the gap
between entry-level graduate courses and research at the frontier as
well as to demonstrate interrelations of decomposition theory with
other parts of geometric topology. With numerous exercises and
problems, many of them quite challenging, the book continues to be
strongly recommended to everyone who is interested in this subject.
The book also contains an extensive bibliography and a useful index
of key words, so it can also serve as a reference to a specialist.

Contents: Introduction; Preliminaries; The shrinkability criterion;
Cell-like decompositions of absolute neighborhood retracts; The
cell-like approximation theorem; Shrinkable decompositions;
Nonshrinkable decompositions; Applications to manifolds;
References; Index.

AMS Chelsea Publishing

September 2007, 317 pages, Hardcover, ISBN: 978-0-8218-4372-7,
LC 2007020224, 2000 Mathematics Subject Classification: 57-01;
54B15, AMS members US$44, List US$49, Order code CHEL/362.H

Topology and
Robotics
M. Farber, University of
Durham, United Kingdom,
R. Ghrist, University of Illinois
at Urbana-Champaign, IL,
M. Burger, ETH, Zurich,
Switzerland, and D. Koditschek,
University of Pennsylvania,
Philadelphia, PA, Editors

Ever since the literary works of Čapek and Asimov, mankind has
been fascinated by the idea of robots. Modern research in robotics
reveals that along with many other branches of mathematics,
topology has a fundamental role to play in making these grand
ideas a reality. This volume summarizes recent progress in the
field of topological robotics—a new discipline at the crossroads of
topology, engineering and computer science.

Currently, topological robotics is developing in two main directions.
On one hand, it studies pure topological problems inspired by
robotics and engineering. On the other hand, it uses topological

ideas, topological language, topological philosophy, and specially
developed tools of algebraic topology to solve problems of
engineering and computer science. Examples of research in both
these directions are given by articles in this volume, which is
designed to be a mixture of various interesting topics of pure
mathematics and practical engineering.

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

Contents: R. Ghrist, Winding numbers for networks with weak
angular data; E. Rodriguez, The snake charmer’s algorithm;
B. Tovar, L. Freda, and S. M. LaValle, Using a robot to learn
geometric information from permutations of landmarks;
J.-Cl. Hausmann, Geometric descriptions of polygon and chain
spaces; Y. Gur and N. Sochen, Diffusion over tensor fields via
Lie group pde flows: Lagrangian action approach; M. Farber,
M. Grant, and S. Yuzvinsky, Topological complexity of collision
free motion planning algorithms in the presence of multiple moving
obstacles; M. Farber and M. Grant, Symmetric motion planning;
L. Lechuga and A. Murillo, Topological complexity of formal
spaces; S. Yuzvinsky, Topological complexity of generic
hyperplane complements; A. D. Ames, Homotopy meaningful
hybrid model structures; D. Farley, Presentations for the
cohomology rings of tree braid groups; Y. Gabriely and E. Rimon,
Competitive disconnection detection in on-line mobile robot
navigation.

Contemporary Mathematics, Volume 438

October 2007, 192 pages, Softcover, ISBN: 978-0-8218-4246-1, LC
2007060806, 2000 Mathematics Subject Classification: 55-06, 58-06,
68T40, AMS members US$47, List US$59, Order code CONM/438

Mathematical Physics

Prospects in
Mathematical Physics
José C. Mourão and João P.
Nunes, Instituto Superior Tecnico,
Lisbon, Portugal, Roger Picken,
Institute Superior Tecnico, Lisbon,
Portugal, and Jean-Claude
Zambrini, University of Lisbon,
Portugal, Editors

This book includes papers presented at the Young Researchers
Symposium of the 14th International Congress on Mathematical
Physics, held in July 2003, in Lisbon, Portugal. The goal of the book
is to illustrate various promising areas of mathematical physics in a
way accessible to researchers at the beginning of their careers.
Two of the three laureates of the Henri Poincaré Prizes, Huzihiro
Araki and Elliott Lieb, also contributed to this volume. The book
provides a good survey of some active areas of research in modern
mathematical physics.

Contents: M. Aizenman, R. Sims, and S. L. Starr, Mean-field spin
glass models from the cavity–ROSt perspective; C. D’Antoni,
G. Morsella, and R. Verch, Scaling algebras for charge carrying
quantum fields and superselection structure at short distances;
H. Araki, Equilibrium statistical mechanics of quantum lattice
systems; E. A. Carlen, The rate of local equilibration in kinetic
theory; A. Hernández-Garduño, Bifurcations of relative equilibria
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in simple mechanical systems; V. F. R. Jones, In and around the
origin of quantum groups; E. H. Lieb and J. Yngvason, A second
look at the second law of thermodynamics; F. Lledó and O. Post,
Generating spectral gaps by geometry; M. Loss, Stability of matter;
M. Mariño, String theory and knot invariants; N. M. Romão, Slow
dynamics of CP1 lumps on a cylinder; Y. Sinai, A new approach
to the study of the 3D-Navier-Stokes system; J. Teschner, From
Liouville theory to the quantum geometry of Riemann surfaces.

Contemporary Mathematics, Volume 437

September 2007, 246 pages, Softcover, ISBN: 978-0-8218-4270-6, LC
2007060805, 2000 Mathematics Subject Classification: 35-02, 37-
02, 47-02, 60-02, 76-02, 81-02, 82-02, 83-02, AMS members US$55,
List US$69, Order code CONM/437

Moscow Seminar on
Mathematical Physics,
II
Yu. Neretin, M. Olshanetsky,
and A. Rosly, Institute for
Theoretical and Experimental
Physics, Moscow, Russia, Editors

The Institute for Theoretical and
Experimental Physics (ITEP) is

internationally recognized for achievements in various branches of
theoretical physics. For many years, the seminars at ITEP have
been among the main centers of scientific life in Moscow. This
volume is a collection of articles by participants of the seminar on
mathematical physics that has been held at ITEP since 1983. This is
the second such collection; the first was published in the same
series, AMS Translations, Series 2, vol. 191.

The papers in the volume are devoted to several mathematical
topics that strongly influenced modern theoretical physics. Among
these topics are cohomology and representations of infinite Lie
algebras and superalgebras, Hitchin and Knizhnik-Zamolodchikov-
Bernard systems, and the theory ofD-modules.

The book is intended for graduate students and research
mathematicians working in algebraic geometry, representation
theory, and mathematical physics.

Contents: B. Enriquez and V. Rubtsov, Hecke-Tyurin
parametrization of the Hitchin and KZB systems; B. Feigin, A. N.
Kirillov, and S. Loktev, Combinatorics and geometry of higher
level Weyl modules; V. V. Fock, Cosh-Gordon equation and
quasi-Fuchsian groups; A. Gerasimov, S. Kharchev, D. Lebedev,
and S. Oblezin, On a class of representations of quantum
groups and its applications; A. L. Gorodentsev, A. S. Khoroshkin,
and A. N. Rudakov, On syzygies of highest weight orbits;
A. L. Gorodentsev and S. A. Kuleshov, On finest and modular
t-stabilities; D. Kaledin, Hochschild homology and Gabber’s
theorem; S. Khoroshkin and S. Pakuliak, Method of projections of
Drinfeld currents; A. Levin and A. Zotov, On rational and elliptic
forms and Painlevé VI equation; Y. A. Neretin, Determinantal point
processes and fermionic Fock space; Y. A. Neretin, On adelic model
of boson Fock space; M. Verbitsky, Hypercomplex manifolds with
trivial canonical bundle and their holonomy.

American Mathematical Society Translations—Series 2
(Advances in the Mathematical Sciences), Volume 221

October 2007, approximately 213 pages, Hardcover, ISBN: 978-0-
8218-4371-0, LC 91-640741, 2000 Mathematics Subject Classifica-

tion: 00B25; 37-06, AMS members US$87, List US$109, Order code
TRANS2/221

Number Theory

Analytic Number
Theory
A Tribute to Gauss and
Dirichlet

William Duke, University of
California, Los Angeles, CA, and
Yuri Tschinkel, Courant Institute,
New York University, NY, Editors

Articles in this volume are based on talks given at the
Gauss–Dirichlet Conference held in Göttingen on June 20–24, 2005.
The conference commemorated the 150th anniversary of the
death of C.-F. Gauss and the 200th anniversary of the birth of J.-L.
Dirichlet.

The volume begins with a definitive summary of the life and work of
Dirichlet and continues with thirteen papers by leading experts on
research topics of current interest in number theory that were
directly influenced by Gauss and Dirichlet. Among the topics are the
distribution of primes (long arithmetic progressions of primes
and small gaps between primes), class groups of binary quadratic
forms, various aspects of the theory of L-functions, the theory of
modular forms, and the study of rational and integral solutions to
polynomial equations in several variables.

Titles in this series are co-published with the Clay Mathematics
Institute (Cambridge, MA).

Contents: J. Elstrodt, The life and work of Gustav Lejeune Dirichlet
(1805–1859); T. D. Browning, An overview of Manin’s conjecture
for del Pezzo surfaces; J. Brüdern and T. D. Wooley, The density of
integral solutions for pairs of diagonal cubic equations; A. Diaconu
and D. Goldfeld, Second moments ofGL2 automorphic L-functions;
J. Funke, CM points and weight 3/2 modular forms; D. A. Goldston,
J. Pintz, and C. Y. Yıldırım, The path to recent progress on
small gaps between primes; A. Granville and K. Soundararajan,
Negative values of truncations to L(1, χ); B. Green, Long arithmetic
progressions of primes; P. Michel and A. Venkatesh, Heegner
points and non-vanishing of Rankin/Selberg L-functions; K. Ono,
Singular moduli generating functions for modular curves and
surfaces; P. Salberger, Rational points of bounded height on
threefolds; P. Sarnak, Reciprocal geodesics; K. Soundararajan, The
fourth moment of Dirichlet L-functions; H. M. Stark, The Gauss
class-number problems.

Clay Mathematics Proceedings, Volume 7

September 2007, 256 pages, Softcover, ISBN: 978-0-8218-4307-9,
LC 2007060818, 2000 Mathematics Subject Classification: 01Axx,
11Dxx, 11Exx, 11Mxx, 11Nxx, 14Gxx, AMS members US$39, List
US$49, Order code CMIP/7
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Probability

Filtering and
Prediction: A Primer
B. Fristedt, N. Jain,
and N. Krylov, University of
Minnesota, Minneapolis, MN

Filtering and prediction is about observing
moving objects when the observations
are corrupted by random errors. The main
focus is then on filtering out the errors and
extracting from the observations the most

precise information about the object, which itself may or may not be
moving in a somewhat random fashion. Next comes the prediction
step where, using information about the past behavior of the object,
one tries to predict its future path.

The first three chapters of the book deal with discrete probability
spaces, random variables, conditioning, Markov chains, and
filtering of discrete Markov chains. The next three chapters deal
with the more sophisticated notions of conditioning in nondiscrete
situations, filtering of continuous-space Markov chains, and of
Wiener process. Filtering and prediction of stationary sequences is
discussed in the last two chapters.

The authors believe that they have succeeded in presenting
necessary ideas in an elementary manner without sacrificing the
rigor too much. Such rigorous treatment is lacking at this level
in the literature. In the past few years the material in the book
was offered as a one-semester undergraduate/beginning graduate
course at the University of Minnesota. Some of the many problems
suggested in the text were used in homework assignments.

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

Contents: Preliminaries; Markov chains; Filtering of discrete Markov
chains; Conditional expectations; Filtering of continuous-space
Markov chains; Wiener process and continuous time filtering;
Stationary sequences; Prediction of stationary sequences;
Bibliography; Index.

Student Mathematical Library, Volume 38

October 2007, 252 pages, Softcover, ISBN: 978-0-8218-4333-8,
LC 2007060783, 2000 Mathematics Subject Classification: 60-01;
60G99, AMS members US$31, List US$39, Order code STML/38

New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

Algebraic Groups and Homogeneous
Spaces
Vikram B. Mehta, Tata Institute of Fundamental
Research, Mumbai, India, Editor
The area of algebraic groups and homogeneous spaces is one in
which major advances have been made in recent decades. This was
the theme of the (twelfth) International Colloquium organized by
the Tata Institute of Fundamental Research in January 2004, and
this volume constitutes the proceedings of that meeting.

This volume contains articles by several leading experts in central
topics in the area, including representation theory, flag varieties,
Schubert varieties, vector bundles, loop groups and Kac–Moody Lie
algebras, Galois cohomology of algebraic groups, and Tannakian
categories.

In addition to the original papers in these areas, the volume
includes a survey on representation theory in characteristic p by
H. Andersen and an article by T. A. Springer on Armand Borel’s work
in algebraic groups and Lie groups.

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

Contents: T. A. Springer, Armand Borel’s work in the theory
of linear algebraic Groups; H. H. Andersen, Cohomology of
line bundles; P. Belkale, Extremal unitary local systems on
P1 − {p1, . . . , ps}; I. Biswas and T. L. Gómez, Higgs fields and
flat connections on a principal bundle over a compact Kähler
manifold; M. Brion, Construction of equivariant vector bundles;
J.-L. Colliot-Thélène and J.-J. Sansuc, The rationality problem for
fields of invariants under linear algebraic groups (with special
regards to the Brauer group); C. De Concini and C. Procesi, On
the geometry of graph arrangements; P. Deligne, La catégorie
des représentations du groupe symétrique St , lorsque t n’est
pas un entier naturel; H. Garland, Eisenstein series on loop
groups: Maass-Selberg relations 1; W. van der Kallen, A reductive
group with finitely generated cohomology algebras; S. S. Kannan,
Cohomology of line bundles on Schubert varieties in the Kac-Moody
setting; F. Knop, Composition Kostka functions; V. Kreiman,
V. Lakshmibai, P. Magyar, and J. Weyman, On ideal generators
for affine Schubert varieties; H. Nakajima, Crystal, canonical and
PBW bases of quantum affine algebras; R. Orellana and A. Ram,
Affine braids, Markov traces and the categoryO; R. Parthasarathy,
Quantum analogues of a coherent family of modules at roots of
One: g2; V. L. Popov, Generically multiple transitive algebraic
group actions; T. A. Springer, Some subvarieties of a group
compactification.

Tata Institute of Fundamental Research
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Work that matters.

The CNA Corporation is a non-profit institution that oper-

ates on the principle of conducting impartial, accurate,

actionable research and analysis to inform the important

work of public sector leaders. 

It’s work that matters, and that reflects a commitment to

serve the public’s interests and the common good.  

We offer career opportunities for people with degrees in

engineering, mathematics, economics, physics, chemistry,

international relations, national security, history, and many

other scientific and professional fields of study.  

Diverse views, objectivity, imaginative techniques,

process driven, results oriented – committed to the com-

mon good. Join us. 

www.cna.org

“Our work is more than a job,

it's a career of mission-

focused investigation.”

Anita Hattiangadi
Research Analyst
M.A. Economics

June 2007, 535 pages, Hardcover, ISBN: 978-81-7319-802-1, 2000
Mathematics Subject Classification: 20-XX, 14-XX; 20Gxx, 14Lxx,
AMS members US$40, List US$50, Order code TIFR/11

The Collected Papers of M. S.
Narasimhan
M. S. Narasimhan, Tata Institute of Fundamental
Research, Mumbai, India
M. S. Narasimhan (b. 1932) has made outstanding contributions
to diverse areas of mathematics, including algebraic geometry,
differential geometry, representation theory of Lie groups, partial
differential equations, and mathematical aspects of physics. His
famous joint work with Seshadri started a new period in the study
of holomorphic vector bundles on projective varieties, and he, along
with his collaborators, made pioneering progress in the study of
their moduli. His work with Ramanan on universal connections and
his work with Okamoto on geometric realization of discrete series
are of fundamental importance. In a research career spanning
five decades, he has authored about 50 research papers. He is the
recipient of several honours and awards, including a Royal Society
of London fellowship and the 2006 King Faisal Prize.

This single volume, with about 800 pages, will be of enduring value
to mathematicians with diverse interests and backgrounds.

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

Contents: Papers of M. S. Narasimhan; Notes; Bibliography.
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