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Algebra and Algebraic
Geometry

Representation
Theory and
Mathematical Physics
Jeffrey Adams, University of
Maryland, College Park, MD,
Bong Lian, Brandeis University,
Waltham, MA, and Siddhartha
Sahi, Rutgers University,
Piscataway, NJ, Editors

This volume contains the proceedings of the conference on
Representation Theory and Mathematical Physics, in honor of Gregg
Zuckerman’s 60th birthday, held October 24–27, 2009, at Yale
University.

Lie groups and their representations play a fundamental role in
mathematics, in particular because of connections to geometry,
topology, number theory, physics, combinatorics, and many
other areas. Representation theory is one of the cornerstones of
the Langlands program in number theory, dating to the 1970s.
Zuckerman’s work on derived functors, the translation principle,
and coherent continuation lie at the heart of the modern theory of
representations of Lie groups. One of the major unsolved problems
in representation theory is that of the unitary dual. The fact that
there is, in principle, a finite algorithm for computing the unitary
dual relies heavily on Zuckerman’s work.

In recent years there has been a fruitful interplay between
mathematics and physics, in geometric representation theory,
string theory, and other areas. New developments on chiral
algebras, representation theory of affine Kac-Moody algebras, and
the geometric Langlands correspondence are some of the focal
points of this volume. Recent developments in the geometric
Langlands program point to exciting connections between certain
automorphic representations and dual fibrations in geometric
mirror symmetry.

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

Contents: Expository papers: R. A. Herb and P. J. Sally, Jr., The
Plancherel formula, the Plancherel theorem, and the Fourier
transform of orbital integrals; T. Kobayashi, Branching problems
of Zuckerman derived functor modules; B. H. Lian, A. R. Linshaw,
and B. Song, Chiral equivariant cohomology of spheres; Research
papers: J. Adams, Computing global characters; D. M. Barbasch
and P. E. Trapa, Stable combinations of special unipotent
representations; E. Dan-Cohen and I. Penkov, Levi components
of parabolic subalgebras of finitary Lie algebras; H. Garland, On
extending the Langlands-Shahidi method to arithmetic quotients
of loop groups; M. W. Hero, J. F. Willenbring, and L. K. Williams,
The measurement of quantum entanglement and enumeration of
graph coverings; D. Lu and R. Howe, The dual pair (Op,q ,OS̃p2,2)
and Zuckerman translation; B. Kostant and N. Wallach, On the
algebraic set of singular elements in a complex simple Lie algebra;
A. G. Lisi, An explicit embedding of gravity and the standard model
in E8; G. Lusztig, From groups to symmetric spaces; G. Lusztig,
Study of antiorbital complexes; S. D. Miller and W. Schmid,
Adelization of automorphic distributions and mirabolic Eisenstein
series; I. Penkov and V. Serganova, Categories of integrable
sl(∞)−, o(∞)−, sp(∞)-modules; S. Sahi, Binomial coefficients and
Littlewood-Richardson coefficients for interpolation polynomials
and Macdonald polynomials; B. Speh, Restriction of some
representations ofU(p, q) to a symmetric subgroup.

Contemporary Mathematics, Volume 557

December 2011, 388 pages, Softcover, ISBN: 978-0-8218-5246-0,
2010 Mathematics Subject Classification: 22E45, 22E46, 22E47,
17B65, 17B68, 17B69, 33D52, AMS members US$100, List US$125,
Order code CONM/557

Commutative Algebra
and Its Connections to
Geometry
Alberto Corso, University of
Kentucky, Lexington, KY, and
Claudia Polini, University of
Notre Dame, IN, Editors

This volume contains papers based on
presentations given at the Pan-American

Advanced Studies Institute (PASI) on commutative algebra and its
connections to geometry, which was held August 3–14, 2009, at the
Universidade Federal de Pernambuco in Olinda, Brazil.
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The main goal of the program was to detail recent developments
in commutative algebra and interactions with such areas as
algebraic geometry, combinatorics and computer algebra. The
articles in this volume concentrate on topics central to modern
commutative algebra: the homological conjectures, problems
in positive and mixed characteristic, tight closure and its
interaction with birational geometry, integral dependence and
blowup algebras, equisingularity theory, Hilbert functions and
multiplicities, combinatorial commutative algebra, Gröbner bases
and computational algebra.

Contents: J. Martínez-Bernal, C. Rentería-Márquez, and R. H.
Villarreal, Combinatorics of symbolic Rees algebras of edge
ideals of clutters; W. Bruns, C. Krattenthaler, and J. Uliczka,
Hilbert depth of powers of the maximal ideal; C-Y.J. Chan and
J.-C. Liu, A note on reductions of monomial ideals in k[x, y](x,y);
C. Ciliberto and V. Di Gennaro, Plücker-Clebsch formula in higher
dimension; E. De Negri and E. Gorla, Invariants of ideals generated
by pfaffians; J. Elias and J. Martínez-Borruel, Hilbert polynomial
and the intersection of ideals; V. Ferrer and I. Vainsencher,
Polynomial vector fields with algebraic trajectories; P. Gimenez,
I. Sengupta, and H. Srinivasan, Minimal free resolutions for certain
affine monomial curves; S. Goto and K. Ozeki, Uniform bounds for
Hilbert coefficients of parameters; C. Huneke, Absolute integral
closure; G. Lyubeznik, W. Zhang, and Y. Zhang, A property of
the Frobenius map of a polynomial ring; M. Majidi-Zolbanin and
B. Snapp, A note on the variety of pairs of matrices whose product is
symmetric; P. Roberts and A. K. Singh, Reconciling Riemann-Roch
results; M. E. Rossi, Hilbert functions of Cohen-Macaulay local
rings; J. Striuli and A. Vraciu, Some homological properties of
almost Gorenstein rings.

Contemporary Mathematics, Volume 555

November 2011, approximately 224 pages, Softcover, ISBN: 978-
0-8218-4959-0, 2010 Mathematics Subject Classification: 05C90,
13C40, 13D02, 13D07, 13D40, 14C05, 14J60, 14M12, 14N05, AMS
members US$63.20, List US$79, Order code CONM/555

Affine Algebraic
Geometry
The Russell Festschrift

Daniel Daigle, University of
Ottawa, ON, Canada, Richard
Ganong, York University, Toronto,
ON, Canada, and Mariusz Koras,
University of Warsaw, Poland

This volume grew out of an international
conference which was held in June 2009 at McGill University, in
honour of Professor Peter Russell, on the occasion of his 70th
birthday and his retirement from McGill. It contains 19 refereed
articles, essentially all in the area of affine algebraic geometry and,
more specifically, in the following subjects: automorphisms and
group actions, surfaces, embeddings of certain rational curves in
the affine plane, and problems in positive characteristic geometry.
These are also some of the themes running through the very
substantial body of work done by Professor Russell in this relatively
young branch of algebraic geometry. The volume also includes
a foreword, in which Professor Russell shares some personal
reminiscences on the development of affine algebraic geometry, a
field he describes as “loosely speaking, the study of affine spaces
and algebraic varieties closely resembling them.”

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

Contents: P. Cassou-Noguès, Newton trees at infinity of algebraic
curves; D. Daigle, Polynomials f (X, Y ,Z) of low LND-degree;
H. Flenner, S. Kaliman, and M. Zaidenberg, Corrigendum to
our paper "Birational transformations of weighted graphs”;
G. Freudenburg, Bivariate analogues of Chebyshev polynomials
with application to embeddings of affine spaces; R. Ganong,
The pencil of translates of a line in the plane; R. V. Gurjar, A
geometric proof of Boutot’s result on singularities of quotients;
S. Kaliman and F. Kutzschebauch, On the present state of the
Andersén–Lempert theory; T. Kishimoto, Y. Prokhorov, and
M. Zaidenberg, Group actions on affine cones; M. Koras, C∗ in
C2 is birationally equivalent to a line; S. Kuroda, Initial algebras
and the Jung–van der Kulk theorem; S. S.-Y. Lu, Holomorphic
curves on irregular varieties of general type starting from
surfaces; L. Makar-Limanov, Locally nilpotent derivations of affine
domains; K. Masuda, Equivariant derivations and additive group
actions; M. Miyanishi, Frobenius sandwiches of affine algebraic
surfaces; L. Moser-Jauslin, Automorphism groups of Koras–Russell
threefolds of the first kind; K. Palka, Recent progress in the
geometry ofQ-acyclic surfaces; V. L. Popov, On the Makar-Limanov,
Derksen invariants, and finite automorphism groups of algebraic
varieties; A. Sathaye, Embeddings of hyperbolas; Y. Takeda,
Groups of Russell type and tango structures.

CRM Proceedings & Lecture Notes, Volume 54

November 2011, 335 pages, Softcover, ISBN: 978-0-8218-7283-3,
LC 2011030116, 2010 Mathematics Subject Classification: 14Rxx,
13-XX, AMS members US$100, List US$125, Order code CRMP/54

Gröbner Bases in
Commutative Algebra
Viviana Ene, Ovidius University,
Constanta, Romania, and
Jürgen Herzog, Universität
Duisburg-Essen, Germany

This book provides a concise yet
comprehensive and self-contained
introduction to Gröbner basis theory
and its applications to various current

research topics in commutative algebra. It especially aims to help
young researchers become acquainted with fundamental tools and
techniques related to Gröbner bases which are used in commutative
algebra and to arouse their interest in exploring further topics such
as toric rings, Koszul and Rees algebras, determinantal ideal theory,
binomial edge ideals, and their applications to statistics.

The book can be used for graduate courses and self-study. More
than 100 problems will help the readers to better understand the
main theoretical results and will inspire them to further investigate
the topics studied in this book.

Contents: Polynomial rings and ideals; Gröbner bases; First
applications; Gröbner bases for modules; Gröbner bases of
toric ideals; Selected applications in commutative algebra and
combinatorics; Bibliography; Index.
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Graduate Studies in Mathematics, Volume 130

January 2012, approximately 173 pages, Hardcover, ISBN:
978-0-8218-7287-1, LC 211032432, 2010 Mathematics Subject
Classification: 13-01, 13A15, 13D02, 13H10, 13P10, AMS members

US$42.40, List US$53, Order code GSM/130

Randomization,
Relaxation, and
Complexity in
Polynomial Equation
Solving
Leonid Gurvits, Los Alamos
National Laboratory, NM,
Philippe Pébay, Sandia National
Laboratories, Livermore, CA,
J. Maurice Rojas, Texas A&M
University, College Station, TX,
and David Thompson, Sandia
National Laboratories, Livermore,
CA, Editors

This volume corresponds to the Banff International Research
Station Workshop on Randomization, Relaxation, and Complexity,
held from February 28–March 5, 2010 in Banff, Ontario, Canada.

This volume contains a sample of advanced algorithmic techniques
underpinning the solution of systems of polynomial equations.
The papers are written by leading experts in algorithmic algebraic
geometry and touch upon core topics such as homotopy methods
for approximating complex solutions, robust floating point
methods for clusters of roots, and speed-ups for counting real
solutions. Vital related topics such as circuit complexity, random
polynomials over local fields, tropical geometry, and the theory
of fewnomials, amoebae, and coamoebae are treated as well.
Recent advances on Smale’s 17th Problem, which deals with
numerical algorithms that approximate a single complex solution in
average-case polynomial time, are also surveyed.

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

Contents: M. Avendaño and A. Ibrahim, Multivariate ultrametric
root counting; D. J. Bates, J. D. Hauenstein, and A. J. Sommese, A
parallel endgame; C. Beltrán and L. M. Pardo, Efficient polynomial
system solving by numerical methods; B. Grenet, E. L. Kaltofen,
P. Koiran, and N. Portier, Symmetric determinantal representation
of formulas and weakly skew circuits; T.-L. Lee and T.-Y. Li, Mixed
volume computation in solving polynomial systems; A. Leykin,
A search for an optimal start system for numerical homotopy
continuation; M. Nisse, Complex tropical localization, and
coamoebas of complex algebraic hypersurfaces; O. Bastani, C. J.
Hillar, D. Popov, and J. M. Rojas, Randomization, sums of squares,
near-circuits, and faster real root counting; K. Rusek, J. Shakalli,
and F. Sottile, Dense fewnomials; Z. Zeng, The numerical greatest
common divisor of univariate polynomials.

Contemporary Mathematics, Volume 556

November 2011, 217 pages, Softcover, ISBN: 978-0-8218-5228-6,
LC 2011029869, 2010 Mathematics Subject Classification: 11Y16,
12Y05, 14M25, 14P25, 14Q20, 14T05, 52B55, 65H04, 65Y20, AMS

members US$63.20, List US$79, Order code CONM/556

Analysis

Quadrature Theory
The Theory of Numerical
Integration on a Compact
Interval

Helmut Brass and Knut
Petras, Technische Universität
Braunschweig, Germany

Every book on numerical analysis covers
methods for the approximate calculation

of definite integrals. The authors of this book provide a
complementary treatment of the topic by presenting a coherent
theory of quadrature methods that encompasses many deep and
elegant results as well as a large number of interesting (solved and
open) problems.

The inclusion of the word “theory” in the title highlights the
authors’ emphasis on analytical questions, such as the existence
and structure of quadrature methods and selection criteria based
on strict error bounds for quadrature rules. Systematic analyses
of this kind rely on certain properties of the integrand, called
“co-observations,” which form the central organizing principle for
the authors’ theory, and distinguish their book from other texts
on numerical integration. A wide variety of co-observations are
examined, as a detailed understanding of these is useful for solving
problems in practical contexts.

While quadrature theory is often viewed as a branch of numerical
analysis, its influence extends much further. It has been the starting
point of many far-reaching generalizations in various directions, as
well as a testing ground for new ideas and concepts. The material
in this book should be accessible to anyone who has taken the
standard undergraduate courses in linear algebra, advanced
calculus, and real analysis.

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

Contents: Introduction; The abstract framework; Norm and
kernel of the remainder functional; Co-observations; Quadrature
rules of interpolatory type; Gaussian quadrature; Quadrature
rules with equidistant nodes; Periodic integrands; Variance and
Chebyshev-type rules; Problems; Orthogonal polynomials; Bernoulli
polynomials; Validation of co-observations; Bibliography; Symbols;
Index.

Mathematical Surveys and Monographs, Volume 178

November 2011, 363 pages, Hardcover, ISBN: 978-0-8218-5361-0,
LC 2011030201, 2010 Mathematics Subject Classification: 41A55;
65D30, 65D32, AMS members US$75.20, List US$94, Order code
SURV/178
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Perspectives on
Noncommutative
Geometry
Masoud Khalkhali, University
of Western Ontario, London,
ON, Canada, and Guoliang Yu,
Vanderbilt University, Nashville,
TN, Editors

This volume represents the proceedings of
the Noncommutative Geometry Workshop that was held as part of
the thematic program on operator algebras at the Fields Institute in
May 2008.

Pioneered by Alain Connes starting in the late 1970s,
noncommutative geometry was originally inspired by global
analysis, topology, operator algebras, and quantum physics. Its
main applications were to settle some long-standing conjectures,
such as the Novikov conjecture and the Baum-Connes conjecture.

Next came the impact of spectral geometry and the way the
spectrum of a geometric operator, like the Laplacian, holds
information about the geometry and topology of a manifold, as in
the celebrated Weyl law. This has now been vastly generalized
through Connes’ notion of spectral triples.

Finally, recent years have witnessed the impact of number theory,
algebraic geometry and the theory of motives, and quantum field
theory on noncommutative geometry. Almost all of these aspects
are touched upon with new results in the papers of this volume.

This book is intended for graduate students and researchers in
both mathematics and theoretical physics who are interested in
noncommutative geometry and its applications.

Titles in this series are co-published with the Fields Institute for
Research in Mathematical Sciences (Toronto, Ontario, Canada).

Contents: M.-T. Benameur and A. Gorokhovsky, Local index
theorem for projective families; A. L. Carey, J. Phillips, I. F.
Putnam, and A. Rennie, Type III KMS states on a class of
C∗-algebras containing On and QN and their modular index;
H. Emerson, Duality, correspondences and the Lefschetz map in
equivariant KK-theory: A survey; F. Fathizadeh and M. Khalkhali,
Twisted spectral triples and Connes’ character formula; B. Nica,
Spectral morphisms, K-theory, and stable ranks; A. Pourkia, A
survey of braided Hopf cyclic cohomology; R. Rochberg, X. Tang,
and Y.-J. Yao, A survey of Rankin-Cohen deformations; O. Uuye,
Pseudo-differential operators and regularity of spectral triples.

Fields Institute Communications, Volume 61

November 2011, 163 pages, Hardcover, ISBN: 978-0-8218-4849-4,
LC 2011032554, 2010 Mathematics Subject Classification: 58B34;
19D55, 16T05, 18G30, AMS members US$71.20, List US$89, Order
code FIC/61

Applications

Evolutionary Game
Dynamics
Karl Sigmund, University of
Vienna, Austria, Editor

This volume is based on lectures delivered
at the 2011 AMS Short Course on
Evolutionary Game Dynamics, held
January 4–5, 2011 in New Orleans,
Louisiana.

Evolutionary game theory studies basic types of social interactions
in populations of players. It combines the strategic viewpoint
of classical game theory (independent rational players trying
to outguess each other) with population dynamics (successful
strategies increase their frequencies). A substantial part of the
appeal of evolutionary game theory comes from its highly diverse
applications such as social dilemmas, the evolution of language, or
mating behaviour in animals. Moreover, its methods are becoming
increasingly popular in computer science, engineering, and control
theory. They help to design and control multi-agent systems, often
with a large number of agents (for instance, when routing drivers
over highway networks or data packets over the Internet).

While these fields have traditionally used a top down approach by
directly controlling the behaviour of each agent in the system,
attention has recently turned to an indirect approach allowing the
agents to function independently while providing incentives that
lead them to behave in the desired way. Instead of the traditional
assumption of equilibrium behaviour, researchers opt increasingly
for the evolutionary paradigm and consider the dynamics of
behaviour in populations of agents employing simple, myopic
decision rules.

Contents: K. Sigmund, Introduction to evolutionary game theory;
R. Cressman, Beyond the symmetric normal form: Extensive form
games, asymmetric games and games with continuous strategy
spaces; J. Hofbauer, Deterministic evolutionary game dynamics;
S. Sorin, On some global and unilateral adaptive dynamics;
W. H. Sandholm, Stochastic evolutionary game dynamics:
Foundations, deterministic approximation, and equilibrium
selection; S. Lessard, Evolution of cooperation in finite populations;
Index.

Proceedings of Symposia in Applied Mathematics, Volume 69

November 2011, 171 pages, Hardcover, ISBN: 978-0-8218-5326-9,
LC 2011028869, 2010 Mathematics Subject Classification: 91A22,
AMS members US$41.60, List US$52, Order code PSAPM/69
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Differential Equations

Classical Methods in
Ordinary Differential
Equations
With Applications to
Boundary Value Problems

Stuart P. Hastings, University
of Pittsburgh, PA, and J. Bryce
McLeod, Oxford University,
England and University of
Pittsburgh, PA

This text emphasizes rigorous mathematical techniques for
the analysis of boundary value problems for ODEs arising in
applications. The emphasis is on proving existence of solutions, but
there is also a substantial chapter on uniqueness and multiplicity
questions and several chapters which deal with the asymptotic
behavior of solutions with respect to either the independent
variable or some parameter. These equations may give special
solutions of important PDEs, such as steady state or traveling
wave solutions. Often two, or even three, approaches to the same
problem are described. The advantages and disadvantages of
different methods are discussed.

This book gives complete classical proofs, while also emphasizing
the importance of modern methods, especially when extensions
to infinite dimensional settings are needed. There are some new
results as well as new and improved proofs of known theorems. The
final chapter presents three unsolved problems which have received
much attention over the years.

Both graduate students and more experienced researchers will
be interested in the power of classical methods for problems
which have also been studied with more abstract techniques. The
presentation should be more accessible to mathematically inclined
researchers from other areas of science and engineering than most
graduate texts in mathematics.

Contents: Introduction; An introduction to shooting methods;
Some boundary value problems for the Painlevé transcendents;
Periodic solutions of a higher order system; A linear example;
Homoclinic orbits of the FitzHugh-Nagumo equations; Singular
perturbation problems—rigorous matching; Asymptotics beyond
all orders; Some solutions of the Falkner-Skan equation; Poiseuille
flow: Perturbation and decay; Bending of a tapered rod; variational
methods and shooting; Uniqueness and multiplicity; Shooting with
more parameters; Some problems of A. C. Lazer; Chaotic motion of
a pendulum; Layers and spikes in reaction-diffusion equations, I;
Uniform expansions for a class of second order problems; Layers
and spikes in reaction-diffusion equations, II; Three unsolved
problems; Bibliography; Index.

Graduate Studies in Mathematics, Volume 129

January 2012, approximately 373 pages, Hardcover, ISBN:
978-0-8218-4694-0, LC 2011029730, 2010 Mathematics Sub-
ject Classification: 34B15, 34B16, 34C28, 34C37, 34E05, 35A24,
35C07, 37C29, 34D45, AMS members US$50.40, List US$63, Order
code GSM/129

General Interest

Early Days in Complex
Dynamics
A history of complex
dynamics in one variable
during 1906–1942

Daniel S. Alexander, Drake
University, Des Moines, IA, Felice
Iavernaro, Università di Bari,
Italy, and Alessandro Rosa

The theory of complex dynamics, whose roots lie in 19th-century
studies of the iteration of complex function conducted by Kœnigs,
Schöder, and others, flourished remarkably during the first half of
the 20th century, when many of the central ideas and techniques of
the subject developed. This book by Alexander, Iavernaro, and Rosa
paints a robust picture of the field of complex dynamics between
1906 and 1942 through detailed discussions of the work of Fatou,
Julia, Siegel, and several others.

A recurrent theme of the authors’ treatment is the center problem
in complex dynamics. They present its complete history during
this period and, in so doing, bring out analogies between complex
dynamics and the study of differential equations, in particular,
the problem of stability in Hamiltonian systems. Among these
analogies are the use of iteration and problems involving small
divisors which the authors examine in the work of Poincaré and
others, linking them to complex dynamics, principally via the work
of Samuel Lattès, in the early 1900s, and Jürgen Moser, in the 1960s.

Many details will be new to the reader, such as a history of Lattès
functions (functions whose Julia set equals the Riemann sphere),
complex dynamics in the United States around the time of World
War I, a survey of complex dynamics around the world in the 1920s
and 1930s, a discussion of the dynamical programs of Fatou and
Julia during the 1920s, and biographical material on several key
figures. The book contains graphical renderings of many of the
mathematical objects the authors discuss, including some of the
intriguing fractals Fatou and Julia studied, and concludes with
several appendices by current researchers in complex dynamics
which collectively attest to the impact of the work of Fatou, Julia,
and others upon the present-day study.

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

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: Preliminaries: A complex dynamics primer; Introduction:
Dynamics of a complex history; Iteration and differential equations
I: The Poincaré connection; Iteration and differential equations
II: Small divisors; The core (1906–1920): Early overseas results:
The United States; The road to the Grand Prix des Sciences
Mathématiques; Works written for the Grand Prix; Iteration in Italy;
The giants fall; After-maths (1920–1942): Branching out: Fatou and
Julia in the 1920s; The German wave; Siegel, the center problem, and
KAM theory; Iteratin’ around the globe; Tying the future to the past:
Report on the Grand Prix des Sciences Mathématiques in 1918; A
history of normal families; Singular lines of analytic functions;
Kleinian groups; Curves of Julia; Progress in Julia’s extension
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of Schwarz’s lemma; The Denjoy-Wolff theorem; Dynamics of
self-maps of the unit disc; Koebe and uniformization; Permutable
maps in the 1920s; The last 60 years in permutable maps;
Understanding Julia sets of entire maps; Fatou: A biographical
sketch; Gaston Julia: A biographical sketch; Selected biographies;
Remarks on computer graphics; Glossary; Bibliography; Index.

History of Mathematics, Volume 38

December 2011, approximately 442 pages, Hardcover, ISBN:
978-0-8218-4464-9, LC 2011014903, 2010 Mathematics Subject
Classification: 01A55, 30-03, 01A60, AMS members US$79.20, List
US$99, Order code HMATH/38

Mathematical Physics

Mathematical
Foundations of
Quantum Field Theory
and Perturbative
String Theory
Hisham Sati, University of
Pittsburgh, PA, and Urs
Schreiber, Utrecht University,
The Netherlands, Editors

Conceptual progress in fundamental theoretical physics is linked
with the search for the suitable mathematical structures that model
the physical systems. Quantum field theory (QFT) has proven to be a
rich source of ideas for mathematics for a long time. However,
fundamental questions such as “What is a QFT?” did not have
satisfactory mathematical answers, especially on spaces with
arbitrary topology, fundamental for the formulation of perturbative
string theory.

This book contains a collection of papers highlighting the
mathematical foundations of QFT and its relevance to perturbative
string theory as well as the deep techniques that have been
emerging in the last few years.

The papers are organized under three main chapters: Foundations
for Quantum Field Theory, Quantization of Field Theories, and
Two-Dimensional Quantum Field Theories. An introduction, written
by the editors, provides an overview of the main underlying themes
that bind together the papers in the volume.

Contents: H. Sati and U. Schreiber, Introduction; Foundations for
quantum field theory: J. E. Bergner, Models for (∞, n)-categories
and the cobordism hypothesis; I. Weiss, From operads to
dendroidal sets; A. Davydov, L. Kong, and I. Runkel, Field
theories with defects and the centre functor; Quantization of field
theories: F. Paugam, Homotopical Poisson reduction of gauge
theories; J. Distler, D. S. Freed, and G. W. Moore, Orientifold
précis; Two-dimensional quantum field theories: A. Kapustin and
N. Saulina, Surface operators in 3d topological field theory and 2d
rational conformal field theory; L. Kong, Conformal field theory and
a new geometry; Y. Soibelman, Collapsing conformal field theories,
spaces with non-negative Ricci curvature and non-commutative
geometry; S. Stolz and P. Teichner, Supersymmetric field theories
and generalized cohomology; C. L. Douglas and A. G. Henriques,
Topological modular forms and conformal nets.

Proceedings of Symposia in Pure Mathematics, Volume 83

December 2011, approximately 357 pages, Hardcover, ISBN:
978-0-8218-5195-1, LC 2011030793, 2010 Mathematics Subject
Classification: 81T45, 81T40, 81T30, 81T05, 81T60, 70S05, 18D05,
18D50, 55N34, 55U40, AMS members US$76, List US$95, Order
code PSPUM/83

New AMS-Distributed
Publications

General Interest
Collected Papers of C. S. Seshadri
Volumes 1 and 2

Vikraman Balaji, Chennai Mathematical Institute,
India, V. Lakshmibai, Northeastern University,
Boston, MA, and M. Pavaman Murthy and Madhav
V. Nori, University of Chicago, Illinois, Editors
For the past fifty years, C. S. Seshadri has been a towering figure in
the mathematical world, and his contributions have been central
to the development of moduli problems and geometric invariant
theory as well as representation theory of algebraic groups.
These two volumes of his collected papers have been organized
in accordance with the subject matter, faithfully reflecting the
diversity of his mathematical contributions.

These volumes will inspire future generations of mathematicians
and provide insights into the unique mathematical personality of
C. S. Seshadri.

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

A publication of Hindustan Book Agency. Distributed on an
exclusive basis by the AMS in North America. Online bookstore
rights worldwide.

Contents: Volume 1: Vector Bundles and Invariant Theory; Volume
2: Schubert Geometry and Representation Theory.

Hindustan Book Agency

September 2011, 1632 pages, Hardcover, ISBN: 978-93-80250-17-5,
2010 Mathematics Subject Classification: 14H60, 14-XX, 20G15,
14C30, 13A35, 13D02, 16S37, 17-XX, 20-XX, AMS members
US$156, List US$195, Order code HIN/50
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