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Algebra and Algebraic Geometry

To an Effective
Local Langlands
Correspondence

Colin J. Bushnell, King’s College
London, United Kingdom, and Guy
Henniart, Université Paris-Sud,
Orsay, France

Contents: Introduction; Representations
of Weil groups; Simple characters and tame

parameters; Action of tame characters; Cuspidal representations;
Algebraic induction maps; Some properties of the Langlands
correspondence; A naïve correspondence and the Langlands
correspondence; Totally ramified representations; Unramified
automorphic induction; Discrepancy at a prime element; Symplectic
signs; Main Theorem and examples; Bibliography.

Memoirs of the American Mathematical Society, Volume 231,
Number 1087

September 2014, 88 pages, Softcover, ISBN: 978-0-8218-9417-0,

LC 2014015533, 2010 Mathematics Subject Classification: 22E50,

Individual member US$42.60, List US$71, Institutional member

US$56.80, Order code MEMO/231/1087

An Introduction to the
Representation Theory
of Groups

Emmanuel Kowalski, ETH, Zurich,
Switzerland

Representation theory is an important
part of modern mathematics, not only as a
subject in its own right but also as a tool for
many applications. It provides a means for

exploiting symmetry, making it particularly useful in number theory,
algebraic geometry, and differential geometry, as well as classical and
modern physics.

The goal of this book is to present, in a motivated manner, the basic
formalism of representation theory as well as some important
applications. The style is intended to allow the reader to gain access to
the insights and ideas of representation theory—not only to verify
that a certain result is true, but also to explain why it is important and
why the proof is natural.

The presentation emphasizes the fact that the ideas of representation
theory appear, sometimes in slightly different ways, in many contexts.
Thus the book discusses in some detail the fundamental notions of
representation theory for arbitrary groups. It then considers the
special case of complex representations of finite groups and discusses
the representations of compact groups, in both cases with some
important applications. There is a short introduction to algebraic
groups as well as an introduction to unitary representations of some
noncompact groups.

The text includes many exercises and examples.

Contents: Introduction and motivation; The language of
representation theory; Variants; Linear representations of finite
groups; Abstract representation theory of compact groups;
Applications of representations of compact groups; Other groups: a
few examples; Some useful facts; Bibliography; Index.

Graduate Studies in Mathematics, Volume 155

September 2014, 434 pages, Hardcover, ISBN: 978-1-4704-0966-1, LC

2014012974, 2010 Mathematics Subject Classification: 20-01, 20Cxx,

22A25, AMS members US$63.20, List US$79, Order code GSM/155

Hilbert’s Fifth Problem
and Related Topics

Terence Tao, University of
California, Los Angeles, CA

In the fifth of his famous list of 23 problems,
Hilbert asked if every topological group
which was locally Euclidean was in fact a
Lie group. Through the work of Gleason,
Montgomery-Zippin, Yamabe, and others,
this question was solved affirmatively; more

generally, a satisfactory description of the (mesoscopic) structure of
locally compact groups was established. Subsequently, this structure
theory was used to prove Gromov’s theorem on groups of polynomial
growth, and more recently in the work of Hrushovski, Breuillard,
Green, and the author on the structure of approximate groups.
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In this graduate text, all of this material is presented in a unified
manner, starting with the analytic structural theory of real Lie groups
and Lie algebras (emphasising the role of one-parameter groups and
the Baker-Campbell-Hausdorff formula), then presenting a proof of
the Gleason-Yamabe structure theorem for locally compact groups
(emphasising the role of Gleason metrics), from which the solution
to Hilbert’s fifth problem follows as a corollary. After reviewing
some model-theoretic preliminaries (most notably the theory of
ultraproducts), the combinatorial applications of the Gleason-Yamabe
theorem to approximate groups and groups of polynomial growth
are then given. A large number of relevant exercises and other
supplementary material are also provided.

Contents: Hilbert’s fifth problem: Introduction; Lie groups, Lie
algebras, and the Baker-Campbell-Hausdorff formula; Building Lie
structure from representations and metrics; Haar measure, the
Peter-Weyl theorem, and compact or abelian groups; Building metrics
on groups, and the Gleason-Yamabe theorem; The structure of locally
compact groups; Ultraproducts as a bridge between hard analysis and
soft analysis; Models of ultra approximate groups; The microscopic
structure of approximate groups; Applications of the structural
theory of approximate groups; Related articles: The Jordan-Schur
theorem; Nilpotent groups and nilprogressions; Ado’s theorem;
Associativity of the Baker-Campbell-Hausdorff-Dynkin law; Local
groups; Central extensions of Lie groups, and cocycle averaging; The
Hilbert-Smith conjecture; The Peter-Weyl theorem and nonabelian
Fourier analysis; Polynomial bounds via nonstandard analysis; Loeb
measure and the triangle removal lemma; Two notes on Lie groups;
Bibliography; Index.

Graduate Studies in Mathematics, Volume 153

August 2014, 338 pages, Hardcover, ISBN: 978-1-4704-1564-8, LC

2014009022, 2010 Mathematics Subject Classification: 22D05, 22E05,

22E15, 11B30, 20F65, AMS members US$55.20, List US$69, Order

code GSM/153

Automorphisms of
Manifolds and Algebraic
K-Theory: Part III

Michael S. Weiss, Mathematisches
Institut, Universität Münster,
Germany, and Bruce E. Williams,
University of Notre Dame, Indiana

Contents: Introduction; Outline of
proof; Visible L-theory revisited; The

hyperquadratic L–theory of a point; Excision and restriction
in controlled L–theory; Control and visible L-theory; Control,
stabilization and change of decoration; Spherical fibrations and
twisted duality; Homotopy invariant characteristics and signatures;
Excisive characteristics and signatures; Algebraic approximations
to structure spaces: Set-up; Algebraic approximations to structure
spaces: Constructions; Algebraic models for structure spaces:
Proofs; Appendix A. Homeomorphism groups of some stratified
spaces; Appendix B. Controlled homeomorphism groups; Appendix
C. K-theory of pairs and diagrams; Appendix D. Corrections and
elaborations; Bibliography.

Memoirs of the American Mathematical Society, Volume 231,
Number 1084

September 2014, 110 pages, Softcover, ISBN: 978-1-4704-0981-4, LC

2014015617, 2010 Mathematics Subject Classification: 57N15, 57N65;

19D10, Individual member US$42.60, List US$71, Institutional

member US$56.80, Order code MEMO/231/1084

Analysis

Functional Analysis
An Elementary Introduction

Markus Haase, Delft University of
Technology, The Netherlands

This book introduces functional analysis at
an elementary level without assuming any
background in real analysis, for example
on metric spaces or Lebesgue integration. It
focuses on concepts and methods relevant
in applied contexts such as variational

methods on Hilbert spaces, Neumann series, eigenvalue expansions
for compact self-adjoint operators, weak differentiation and
Sobolev spaces on intervals, and model applications to differential
and integral equations. Beyond that, the final chapters on the
uniform boundedness theorem, the open mapping theorem and the
Hahn–Banach theorem provide a stepping-stone to more advanced
texts.

The exposition is clear and rigorous, featuring full and detailed proofs.
Many examples illustrate the new notions and results. Each chapter
concludes with a large collection of exercises, some of which are
referred to in the margin of the text, tailor-made in order to guide the
student digesting the new material. Optional sections and chapters
supplement the mandatory parts and allow for modular teaching
spanning from basic to honors track level.

Contents: Inner product spaces; Normed spaces; Distance and
approximation; Continuity and compactness; Banach spaces;
The contraction principle; The Lebesgue spaces; Hilbert space
fundamentals; Approximation theory and Fourier analysis; Sobolev
spaces and the Poisson problem; Operator theory I; Operator theory II;
Spectral theory of compact self-adjoint operators; Applications of the
spectral theorem; Baire’s theorem and its consequences; Duality
and the Hahn-Banach theorem; Historical remarks; Background; The
completion of a metric space; Bernstein’s proof of Weierstrass’
theorem; Smooth cutoff functions; Some topics from Fourier analysis;
General orthonormal systems; Bibliography; Symbol index; Subject
index; Author index.

Graduate Studies in Mathematics, Volume 156

October 2014, approximately 379 pages, Hardcover, ISBN: 978-0-8218-

9171-1, LC 2014015166, 2010 Mathematics Subject Classification:

46-01, 46Cxx, 46N20, 35Jxx, 35Pxx, AMS members US$63.20, List

US$79, Order code GSM/156
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Spectral Theory and
Differential Equations
V. A. Marchenko’s 90th
Anniversary Collection

E. Khruslov, L. Pastur, and
D. Shepelsky, B. Verkin Institute
for Low Temperature Physics and
Engineering, Kharkov, Ukraine,
Editors

This volume is dedicated to V. A. Marchenko on the occasion of his
90th birthday. It contains refereed original papers and survey articles
written by his colleagues and former students of international stature
and focuses on the areas to which he made important contributions:
spectral theory of differential and difference operators and related
topics of mathematical physics, including inverse problems of
spectral theory, homogenization theory, and the theory of integrable
systems. The papers in the volume provide a comprehensive account
of many of the most significant recent developments in that broad
spectrum of areas.

Contents: V. M. Adamyan, G. J. Martin, and B. S. Pavlov, Local
inverse scattering problem as a tool of perturbation analysis
for resonance systems; H.-D. Alber, The continuous theory
of dislocations for a material containing dislocations to one
Burgers vector only; A. I. Aptekarev, Spectral problems of
high order recurrences; A. Boutet de Monvel, I. Loutsenko,
and O. Yermolayeva, On the multifractal spectrum of the
whole-plane Lévy-Loewner evolution; A. Boutet de Monvel and
L. Zielinski, Asymptotic behavior of large eigenvalues of a modified
Jaynes-Cummings model; S. Yu. Dobrokhotov, G. Makrakis, and
V. E. Nazaikinskii, Fourier integrals and a new representation of
Maslov’s canonical operator near caustics; J. Eckhardt, A. Kostenko,
and G. Teschl, Inverse uniqueness results for one-dimensional
weighted Dirac operators; A. Eremenko and A. Gabrielov, Spectral
loci of Sturm-Liouville operators with polynomial potentials;
O. Guédon, A. Lytova, A. Pajor, and L. Pastur, The central limit
theorem for linear eigenvalue statistics of the sum of independent
matrices of rank one; T. Kappeler, P. Lohrmann, and P. Topalov, On
the spectrum of nonself-adjoint Zakharov-Shabat operators onR; E. Y.
Khruslov, M. V. Goncharenko, and N. K. Radyakin, Homogenized
model of oscillations of elastic medium with small caverns filled
with viscous incompressible fluid; V. Y. Novokshenov and A. A.
Shchelkonogov, Double scaling limit in Painlevé IV equation and
asymptotics of the Okamoto polynomials; A. M. Savchuk and A. A.
Shkalikov, Recovering of a potential of the Sturm-Liouville problem
from finite sets of spectral data; R. Weder, High-velocity estimates,
inverse scattering and topological effects.

American Mathematical Society Translations—Series 2 (Advances
in the Mathematical Sciences), Volume 233

October 2014, approximately 252 pages, Hardcover, ISBN: 978-1-

4704-1683-6, 2010 Mathematics Subject Classification: 34B20, 34L25,

34L40, 34M60, 35B27, 47B36, 60B20, 60J67, 81Q20, 81U40, AMS

members US$104.80, List US$131, Order code TRANS2/233

Differential Equations

Ergodic Theory and
Fractal Geometry

Hillel Furstenberg, The Hebrew
University of Jerusalem, Israel

Fractals are beautiful and complex
geometric objects. Their study, pioneered
by Benoît Mandelbrot, is of interest in
mathematics, physics and computer science.
Their inherent structure, based on their
self-similarity, makes the study of their

geometry amenable to dynamical approaches. In this book, a theory
along these lines is developed by Hillel Furstenberg, one of the
foremost experts in ergodic theory, leading to deep results connecting
fractal geometry, multiple recurrence, and Ramsey theory. In
particular, the notions of fractal dimension and self-similarity
are interpreted in terms of ergodic averages and periodicity of
classical dynamics; moreover, the methods have deep implications in
combinatorics. The exposition is well-structured and clearly written,
suitable for graduate students as well as for young researchers with
basic familiarity in analysis and probability theory.

—Endre Szemerédi, Rényi Institute of Mathematics, Budapest

Fractal geometry represents a radical departure from classical
geometry, which focuses on smooth objects that “straighten out”
under magnification. Fractals, which take their name from the shape
of fractured objects, can be characterized as retaining their lack of
smoothness under magnification. The properties of fractals come to
light under repeated magnification, which we refer to informally as
“zooming in”. This zooming-in process has its parallels in dynamics,
and the varying “scenery” corresponds to the evolution of dynamical
variables.

The present monograph focuses on applications of one branch
of dynamics—ergodic theory—to the geometry of fractals. Much
attention is given to the all-important notion of fractal dimension,
which is shown to be intimately related to the study of ergodic
averages. It has been long known that dynamical systems serve as a
rich source of fractal examples. The primary goal in this monograph is
to demonstrate how the minute structure of fractals is unfolded when
seen in the light of related dynamics.

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

A co-publication of the AMS and CBMS.

Contents: Introduction to fractals; Dimension; Trees and fractals;
Invariant sets; Probability trees; Galleries; Probability trees revisited;
Elements of ergodic theory; Galleries of trees; General remarks
on Markov systems; Markov operator T and measure preserving
transformationT ; Probability trees and galleries; Ergodic theorem and
the proof of the main theorem; An application: The k-lane property;
Dimension and energy; Dimension conservation; Ergodic theorem for
sequences of functions; Dimension conservation for homogeneous
fractals: The main steps in the proof; Verifying the conditions of the
ergodic theorem for sequences of functions; Bibliography; Index.

CBMS Regional Conference Series in Mathematics, Number 120
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September 2014, 69 pages, Softcover, ISBN: 978-1-4704-1034-6, LC

2014010556, 2010 Mathematics Subject Classification: 28A80, 37A30;

30D05, 37F45, 47A35, AMS members US$25.60, List US$32, Order

code CBMS/120

General Interest

The War of Guns and
Mathematics
Mathematical Practices and
Communities in France and
Its Western Allies around
World War I

David Aubin, Sorbonne Universités,
université Pierre et Marie Curie,
Institut de mathématiques de
Jussieu-Paris Rive Gauche, France,
and Catherine Goldstein, CNRS,
Institut de mathématiques de
Jussieu-Paris Rive Gauche, France,
Editors

For a long time, World War I has been shortchanged by the
historiography of science. Until recently, World War II was usually
considered as the defining event for the formation of the modern
relationship between science and society. In this context, the effects of
the First World War, by contrast, were often limited to the massive
deaths of promising young scientists.

By focusing on a few key places (Paris, Cambridge, Rome, Chicago,
Brno, and others), the present book gathers studies representing a
broad spectrum of positions adopted by mathematicians about the
conflict, from militant pacifism to military, scientific, or ideological
mobilization. The use of mathematics for war is thoroughly examined.

This book suggests a new vision of the long-term influence of
World War I on mathematics and mathematicians. Continuities and
discontinuities in the structure and organization of the mathematical
sciences are discussed, as well as their images in various milieux.
Topics of research and the values with which they were defended
are scrutinized. This book, in particular, proposes a more in-depth
evaluation of the issue of modernity and modernization in
mathematics.

The issue of scientific international relations after the war is revisited
by a close look at the situation in a few Allied countries (France,
Britain, Italy, and the USA), as well as in a new country created
by the war, Czechoslovakia. The historiography has emphasized
the place of Germany as the leading mathematical country before
WWI and the absurdity of its postwar ostracism by the Allies. The
studies presented here help explain how dramatically different
prewar situations, prolonged interaction during the war, and new
international postwar organizations led to attempts at redrafting
models for mathematical developments.

Contents: D. Aubin and C. Goldstein, Placing World War I in the
history of mathematics; Starting Up: J. Barrow-Green, Cambridge
mathematicians’ responses to the First World War; D. Aubin,
H. Gispert, and C. Goldstein, The total war of Paris mathematicians;
Joining In: P. Nastasi and R. Tazzioli, Italian mathematicians and the

First World War: Intellectual debates and institutional innovations;
T. Archibald, D. Dumbaugh, and D. Kent, A mobilized community:
Mathematicians in the United States during the First World War;
Moving On: J.-L. Chabert and C. Gilain, Debating the place of
mathematics at the École polytechnique around World War I;
D. Aubin, "I’m just a mathematician": Why and how mathematicians
collaborated with military ballisticians at Gâvre; Crossing Through:
L. Mazliak and P. Šišma, The Moravian crossroad: Mathematics and
mathematicians in Brno between German traditions and Czech hopes;
L. Rollet and P. Nabonnand, Why aerodynamics failed to take off in
Nancy: An unexpected casualty of World War I; Index.

History of Mathematics, Volume 42

November 2014, approximately 424 pages, Hardcover, ISBN:

978-1-4704-1469-6, LC 2014012563, 2010 Mathematics Subject

Classification: 01-02, 01A60, 65-03, 70-03, 97-03, AMS members

US$100.80, List US$126, Order code HMATH/42

Geometry and Topology

Index Theory for
Locally Compact
Noncommutative
Geometries

A. L. Carey, Mathematical Sciences
Institute, Australian National
University, Canberra, Australia,
V. Gayral, Université de Reims,
France, A. Rennie, University of
Wollongong, Australia, and F. A.
Sukochev, University of New South
Wales, Kensington, Australia

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

Contents: Introduction; Pseudodifferential calculus and summability;
Index pairings for semifinite spectral triples; The local index formula
for semifinite spectral triples; Applications to index theorems on
open manifolds; Noncommutative examples; Appendix A. Estimates
and technical lemmas; Bibliography; Index.

Memoirs of the American Mathematical Society, Volume 231,
Number 1085

September 2014, 130 pages, Softcover, ISBN: 978-0-8218-9838-3, LC

2014015549, 2010 Mathematics Subject Classification: 46H30, 46L51,

46L80, 46L87, 19K35, 19K56, 58J05, 58J20, 58J30, 58J32, 58J42,

Individual member US$45.60, List US$76, Institutional member

US$60.80, Order code MEMO/231/1085
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Special Values
of Automorphic
Cohomology Classes

Mark Green, University of
California, Los Angeles, Phillip
Griffiths, Institute for Advanced
Study, Princeton, New Jersey, and
Matt Kerr, Washington University
in St. Louis, Missouri

Contents: Introduction; Geometry of the Mumford Tate domains;
Homogeneous line bundles over the Mumford Tate domains;
Correspondence and cycle spaces; Penrose transforms; The Penrose
transform in the automorphic case and the main result; Bibliography.

Memoirs of the American Mathematical Society, Volume 231,
Number 1088

September 2014, 145 pages, Softcover, ISBN: 978-0-8218-9857-4, LC

2014015548, 2010 Mathematics Subject Classification: 14M17, 22E45,

22E46, 32M10, 32G20, Individual member US$47.40, List US$79,

Institutional member US$63.20, Order code MEMO/231/1088

Quaternionic Contact
Einstein Structures
and the Quaternionic
Contact Yamabe
Problem

Stefan Ivanov, Univ. of Sofia
and Institute of Mathematics,
Bulgarian Academy of Sciences,
Bulgaria, Ivan Minchev, University
of Sofia, Bulgaria, and Dimiter
Vassilev, University of New Mexico,
Albuquerque

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

Contents: Introduction; Quaternionic contact structures and
the Biquard connection; The torsion and curvature of the
Biquard connection; QC-Einstein quaternionic contact structures;
Conformal transformations of a qc-structure; Special functions
and pseudo-Einstein quaternionic contact structures; Infinitesimal
automorphisms; Quaternionic contact Yamabe problem;
Biibliography; Index.

Memoirs of the American Mathematical Society, Volume 231,
Number 1086

September 2014, 82 pages, Softcover, ISBN: 978-0-8218-9843-7,

LC 2014015536, 2010 Mathematics Subject Classification: 53C17,

Individual member US$39, List US$65, Institutional member US$52,

Order code MEMO/231/1086

The Influence of
Solomon Lefschetz in
Geometry and Topology
50 Years of Mathematics at
CINVESTAV

Ludmil Katzarkov, University
of Miami, Coral Gables, FL, and
Universität Wien, Austria, Ernesto
Lupercio, Cinvestav-Mexico, Mexico,
and Francisco J. Turrubiates,
Instituto Politécnico Nacional
México, Mexico, Editors

The influence of Solomon Lefschetz (1884–1972) in geometry and
topology 40 years after his death has been very profound. Lefschetz’s
influence in Mexican mathematics has been even greater. In this
volume, celebrating 50 years of mathematics at Cinvestav-México,
many of the fields of geometry and topology are represented by some
of the leaders of their respective fields.

This volume opens with Michael Atiyah reminiscing about his
encounters with Lefschetz and México. Topics covered in this volume
include symplectic flexibility, Chern–Simons theory and the theory of
classical theta functions, toric topology, the Beilinson conjecture
for finite-dimensional associative algebras, partial monoids and
Dold–Thom functors, the weak b-principle, orbit configuration
spaces, equivariant extensions of differential forms for noncompact
Lie groups, dynamical systems and categories, and the Nahm pole
boundary condition.

Contents: M. Atiyah, Solomon Lefschetz and Mexico; Y. Eliashberg,
Recent progress in symplectic flexibility; H. García-Compeán,
P. Paniagua, and B. Uribe, Equivariant extensions of differential
forms for noncompact Lie groups; R. Gelca and A. Uribe, From
classical theta functions to topological quantum field theory;
S. Gitler, Toric topology; D. Kaledin, Beilinson conjecture for
finite-dimensional associative algebras; J. Mostovoy, Partial monoids
and Dold–Thom functors; R. Sadykov, The weak b-principle; M. A.
Xicoténcatl, Orbit configuration spaces; G. Dimitrov, F. Haiden,
L. Katzarkov, and M. Kontsevich, Dynamical systems and categories;
R. Mazzeo and E. Witten, The Nahm pole boundary condition.

Contemporary Mathematics, Volume 621

September 2014, 226 pages, Softcover, ISBN: 978-0-8218-9494-1, LC

2013049429, 2010 Mathematics Subject Classification: 14-06, 53-06,

55-06, AMS members US$72.80, List US$91, Order code CONM/621

Algebraic Topology:
Applications and New
Directions

Ulrike Tillmann, Oxford University,
United Kingdom, Søren Galatius,
Stanford University, CA, and
Dev Sinha, University of Oregon,
Eugene, OR, Editors

This volume contains the proceedings of
the Stanford Symposium on Algebraic Topology: Applications and
New Directions, held from July 23–27, 2012, at Stanford University,
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Stanford, California. The symposium was held in honor of Gunnar
Carlsson, Ralph Cohen and Ib Madsen, who celebrated their 60th and
70th birthdays that year. It showcased current research in Algebraic
Topology reflecting the celebrants’ broad interests and profound
influence on the subject.

The topics varied broadly from stable equivariant homotopy theory
to persistent homology and application in data analysis, covering
topological aspects of quantum physics such as string topology and
geometric quantization, examining homology stability in algebraic
and geometric contexts, including algebraicK-theory and the theory
of operads.

Contents: T. Church, J. S. Ellenberg, and B. Farb, Representation
stability in cohomology and asymptotics for families of varieties over
finite fields; T. Church, B. Farb, and A. Putman, A stability conjecture
for the unstable cohomology of SLnZ, mapping class groups, and
Aut(Fn); W. Dwyer and K. Hess, The Boardman-Vogt tensor product
of operadic bimodules; S. Galatius and O. Randal-Williams, Detecting
and realising characteristic classes of manifold bundles; B. Goldfarb
and T. K. Lance, Controlled algebraicG-theory, II; I. Hambleton and
E. K. Pedersen, More examples of discrete co-compact group actions;
L. Hesselholt, On the K-theory of planar cuspical curves and a
new family of polytopes; M. A. Hill and M. J. Hopkins, Equivariant
multiplicative closure; M. Kahle, Topology of random simplicial
complexes: A survey; L. Katzarkov, E. Lupercio, L. Meersseman, and
A. Verjovsky, The definition of a non-commutative toric variety;
N. Kitchloo, The stable symplectic category and quantization;
G. Segal, A geometric perspective on quantum field theory;
M. Vejdemo-Johansson, Sketches of a platypus: A survey of
persistent homology and its algebraic foundations; K. Wickelgren,
Cartier’s first theorem for Witt vectors on Zn≥0 − 0.

Contemporary Mathematics, Volume 620

June 2014, 328 pages, Softcover, ISBN: 978-0-8218-9474-3, LC

2013048259, 2010 Mathematics Subject Classification: 14M25, 18D50,

19D55, 55R40, 55Q91, 57R56, 57R17, 60D05, AMS members

US$91.20, List US$114, Order code CONM/620

Math Education

Math Circles for
Elementary School
Students

Natasha Rozhkovskaya, Kansas
State University, Manhattan, KS

The main part of this book describes
the first semester of the existence of a
successful and now highly popular program
for elementary school students at the

Berkeley Math Circle. The topics discussed in the book introduce
the participants to the basics of many important areas of modern
mathematics, including logic, symmetry, probability theory, knot
theory, cryptography, fractals, and number theory. Each chapter
in the first part of this book consists of two parts. It starts with
generously illustrated sets of problems and hands-on activities. This
part is addressed to young readers who can try to solve problems on
their own or to discuss them with adults. The second part of each
chapter is addressed to teachers and parents. It includes comments
on the topics of the lesson, relates those topics to discussions in other

chapters, and describes the actual reaction of math circle participants
to the proposed activities.

The supplementary problems that were discussed at workshops of
Math Circle at Kansas State University are given in the second part of
the book.

The book is richly illustrated, which makes it attractive to its young
audience.

In the interest of fostering a greater awareness and appreciation of
mathematics and its connections to other disciplines and everyday
life, MSRI and the AMS are publishing books in the Mathematical
Circles Library series as a service to young people, their parents and
teachers, and the mathematics profession.

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

Titles in this series are co-published with the Mathematical Sciences
Research Institute (MSRI).

Contents: Part I: Berkeley Math Circle: Preface: Berkeley 2009; Lesson
1; Lesson 2; Lesson 3; Lesson 4; Lesson 5; Lesson 6; Lesson 7; Lesson 8;
Lesson 9; Lesson 10; Lesson 11; Lesson 12; Lesson 13; Lesson 14;
Lesson 15; Part II: Manhattan Math Circle: Preface: Manhattan 2011;
Counting rhymes; Arithmetic; More coded pictures; Make your own
problem; Cut the square; Siege of the fortress; More logic problems;
Estimates; Problems with unknowns; Knots, links, and paths; How old
are you?; No solutions; The pigeon hole principle.

MSRI Mathematical Circles Library, Volume 13

October 2014, approximately 163 pages, Softcover, ISBN: 978-1-4704-

1695-9, LC 2014016100, 2010 Mathematics Subject Classification:

97-00, All Individuals US$20, List US$25, Institutional member

US$20, Order code MCL/13

Mathematical Physics

Mathematical
Understanding of
Nature
Essays on Amazing
Physical Phenomena and
their Understanding by
Mathematicians

V. I. Arnold

This collection of 39 short stories gives the reader a unique
opportunity to take a look at the scientific philosophy of Vladimir
Arnold, one of the most original contemporary researchers. Topics of
the stories included range from astronomy, to mirages, to motion
of glaciers, to geometry of mirrors and beyond. In each case
Arnold’s explanation is both deep and simple, which makes the book
interesting and accessible to an extremely broad readership. Original
illustrations hand drawn by the author help the reader to further
understand and appreciate Arnold’s view on the relationship between
mathematics and science.
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New Publications Offered by the AMS

Arnold’s talent for exposition shines in this collection of short chapters
on a miscellany of topics. I could not stop reading until I reached
the end of the book. This book will entertain and enrich any curious
person, whether a layman or a specialist.

—Mark Levi, Penn State University, author of “The Mathematical
Mechanic”

This book, which fits all mathematical ages, provides a glimpse into
the “laboratory” of one of the most influential mathematicians of
our time. Its genre is absolutely unique. A kaleidoscope of intriguing
examples illustrating applications of mathematics to real life,
intertwines with entertaining and often wildly funny mathematical
anecdotes, as well as with profound insights into modern research
areas. A brilliant informal exposition, complemented by artful
drawings by the author, makes the book a fascinating read.

—Leonid Polterovich, Tel-Aviv University

Contents: The eccentricity of the Keplerian orbit of Mars; Rescuing
the empennage; Return along a sinusoid; The Dirichlet integral
and the Laplace operator; Snell’s law of refraction; Water depth
and Cartesian science; A drop of water refracting light; Maximal
deviation angle of a beam; The rainbow; Mirages; Tide, Gibbs
phenomenon, and tomography; Rotation of a liquid; What force
drives a bicycle forward?; Hooke and Keplerian ellipses and their
conformal transformations; The stability of the inverted pendulum
and Kapitsa’s sewing machine; Space flight of a photo camera cap; The
angular velocity of a clock hand and Feynman’s “self-propagating
pseudoeducation”; Planetary rings; Symmetry (and Curie’s principle);
Courant’s erroneous theorems; Ill-posed problems of mechanics;
Rational fractions of flows; Journey to the center of the earth; Mean
frequency of explosions (according to Ya. B. Zel’dovich) and de
Sitter’s world; The Bernoulli fountains of the Nikologorsky bridge;
Shape formation in a three-liter glass jar; Lidov’s moon landing
problem; The advance and retreat of glaciers; The ergodic theory of
geometric progressions; The Malthusian partitioning of the world;
Percolation and the hydrodynamics of the universe; Buffon’s problem
and integral geometry; Average projected area; The mathematical
notion of potential; Inversion in cylindrical mirrors in the subway;
Adiabatic invariants; Universality of Hack’s exponent for river lengths;
Resonances in the Shukhov tower, in the Sobolev equation, and in the
tanks of spin-stabilized rockets; The theory of rigid body rotation and
hydrodynamics.

October 2014, 167 pages, Softcover, ISBN: 978-1-4704-1701-7, LC

2014018911, 2010 Mathematics Subject Classification: 70-01, 76-01,

78-01, AMS members US$23.20, List US$29, Order code MBK/85

Mathematical Methods
in Quantum Mechanics
With Applications to
Schrödinger Operators,
Second Edition

Gerald Teschl, University of
Vienna, Austria

Quantum mechanics and the theory of
operators on Hilbert space have been

deeply linked since their beginnings in the early twentieth century.
States of a quantum system correspond to certain elements of the
configuration space and observables correspond to certain operators
on the space. This book is a brief, but self-contained, introduction

to the mathematical methods of quantum mechanics, with a view
towards applications to Schrödinger operators.

Part 1 of the book is a concise introduction to the spectral theory of
unbounded operators. Only those topics that will be needed for later
applications are covered. The spectral theorem is a central topic in
this approach and is introduced at an early stage. Part 2 starts with
the free Schrödinger equation and computes the free resolvent and
time evolution. Position, momentum, and angular momentum are
discussed via algebraic methods. Various mathematical methods are
developed, which are then used to compute the spectrum of the
hydrogen atom. Further topics include the nondegeneracy of the
ground state, spectra of atoms, and scattering theory.

This book serves as a self-contained introduction to spectral theory of
unbounded operators in Hilbert space with full proofs and minimal
prerequisites: Only a solid knowledge of advanced calculus and a
one-semester introduction to complex analysis are required. In
particular, no functional analysis and no Lebesgue integration theory
are assumed. It develops the mathematical tools necessary to prove
some key results in nonrelativistic quantum mechanics.

Mathematical Methods in Quantum Mechanics is intended for
beginning graduate students in both mathematics and physics and
provides a solid foundation for reading more advanced books and
current research literature.

This new edition has additions and improvements throughout the
book to make the presentation more student friendly.

The book is written in a very clear and compact style. It is well suited
for self-study and includes numerous exercises (many with hints).

—Zentralblatt MATH

The author presents this material in a very clear and detailed way
and supplements it by numerous exercises. This makes the book a
nice introduction to this exciting field of mathematics.

—Mathematical Reviews

Contents: Preliminaries: A first look at Banach and Hilbert spaces;
Mathematical foundations of quantum mechanics: Hilbert spaces;
Self-adjointness and spectrum; The spectral theorem; Applications of
the spectral theorem; Quantum dynamics; Perturbation theory for
self-adjoint operators; Schrödinger operators: The free Schrödinger
operator; Algebraic methods; One-dimensional Schrödinger
operators; One-particle Schrödinger operators; Atomic Schrödinger
operators; Scattering theory; Appendix: Almost everything about
Lebesgue integration; Bibliographical notes; Bibliography; Glossary of
notation; Index.

Graduate Studies in Mathematics, Volume 157

November 2014, 356 pages, Hardcover, ISBN: 978-1-4704-1704-8, LC

2014019123, 2010 Mathematics Subject Classification: 81-01, 81Qxx,

46-01, 34Bxx, 47B25, AMS members US$53.60, List US$67, Order

code GSM/157

September 2014 Notices of the AMS 995

http://www.ams.org/bookstore-getitem/item=gsm-157
http://www.ams.org/bookstore-getitem/item=gsm-157
http://www.ams.org/bookstore-getitem/item=gsm-157


New Publications Offered by the AMS

Number Theory

Lectures on the Riemann
Zeta Function

H. Iwaniec, Rutgers University,
Piscataway, NJ

The Riemann zeta function was introduced
by L. Euler (1737) in connection with
questions about the distribution of prime
numbers. Later, B. Riemann (1859) derived
deeper results about the prime numbers
by considering the zeta function in the

complex variable. The famous Riemann Hypothesis, asserting that all
of the non-trivial zeros of zeta are on a critical line in the complex
plane, is one of the most important unsolved problems in modern
mathematics.

The present book consists of two parts. The first part covers
classical material about the zeros of the Riemann zeta function with
applications to the distribution of prime numbers, including those
made by Riemann himself, F. Carlson, and Hardy–Littlewood. The
second part gives a complete presentation of Levinson’s method for
zeros on the critical line, which allows one to prove, in particular, that
more than one-third of non-trivial zeros of zeta are on the critical line.
This approach and some results concerning integrals of Dirichlet
polynomials are new. There are also technical lemmas which can be
useful in a broader context.

Contents: Classical topics: Panorama of arithmetic functions;
Sums of basic arithmetic functions; Tchebyshev’s prime seeds;
Elementary prime number theorem; The Riemann memoir; The
analytic continuation; The functional equation; The product formula
over the zeros; The asymptotic formula for N(T); The asymptotic
formula forψ(x); The zero-free region and the PNT; Approximate
functional equations; The Dirichlet polynomials; Zeros off the critical
line; Zeros on the critical line; The critical zeros after Levinson:
Introduction; Detecting critical zeros; Conrey’s construction; The
argument variations; Attaching a mollifier; The Littlewood lemma;
The principal inequality; Positive proportion of the critical zeros;
The first moment of Dirichlet polynomials; The second moment of
Dirichlet polynomials; The diagonal terms; The off-diagonal terms;
Conclusion; Computations and the optimal mollifier; Smooth bump
functions; The gamma function; Bibliography; Index.

University Lecture Series, Volume 62

October 2014, 119 pages, Softcover, ISBN: 978-1-4704-1851-9, LC

2014021164, 2010 Mathematics Subject Classification: 11N05; 11N37,

AMS members US$32, List US$40, Order code ULECT/62

Probability and Statistics

Perspectives on Big Data
Analysis
Methodologies and
Applications

S. Ejaz Ahmed, Brock University,
St. Catharines, Ontario, Canada,
Editor

This volume contains the proceedings of
the International Workshop on Perspectives

on High-dimensional Data Analysis II, held May 30–June 1, 2012, at
the Centre de Recherches Mathématiques, Université de Montréal,
Montréal, Quebec, Canada.

This book collates applications and methodological developments in
high-dimensional statistics dealing with interesting and challenging
problems concerning the analysis of complex, high-dimensional data
with a focus on model selection and data reduction. The chapters
contained in this book deal with submodel selection and parameter
estimation for an array of interesting models. The book also presents
some surprising results on high-dimensional data analysis, especially
when signals cannot be effectively separated from the noise, it
provides a critical assessment of penalty estimation when the
model may not be sparse, and it suggests alternative estimation
strategies. Readers can apply the suggested methodologies to a host
of applications and also can extend these methodologies in a variety
of directions. This volume conveys some of the surprises, puzzles and
success stories in big data analysis and related fields.

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

This book is co-published with the Centre de Recherches
Mathématiques.

Contents: F. Yang, K. Doksum, and K.-W. Tsui, Principal component
analysis (PCA) for high-dimensional data. PCA is dead. Long
live PCA; N. D. Singpurwalla and J. Landon, Solving a system of
high-dimensional equations by MCMC; J. Kang and T. D. Johnson, A
slice sampler for the hierarchical Poisson/gamma random field model;
A. McGillivray and A. Khalili, A new penalized quasi-likelihood
approach for estimating the number of states in a hidden Markov
model; X. Gao and S. E. Ahmed, Efficient adaptive estimation
strategies in high-dimensional partially linear regression models;
H. Ishwaran and J. S. Rao, Geometry and properties of generalized
ridge regression in high dimensions; G. Diao, B. Hanlon, and
A. N. Vidyashankar, Multiple testing for high-dimensional data;
F. Konietschke, Y. R. Gel, and E. Brunner, On multiple contrast
tests and simultaneous confidence intervals in high-dimensional
repeated measures designs; Z. Yang, H. Xie, and X. Huo, Data-driven
smoothing can preserve good asymptotic properties; P. Du, P. Wu,
and H. Liang, Variable selection for ultra-high-dimensional logistic
models; S. Hossain and S. E. Ahmed, Shrinkage estimation and
selection for a logistic regression model; P. K. Tadavani, B. Alipanahi,
and A. Ghodsi, Manifold unfolding by isometric patch alignment with
an application in protein structure determination.

Contemporary Mathematics, Volume 622

August 2014, 191 pages, Softcover, ISBN: 978-1-4704-1042-1, LC

2014000814, 2010 Mathematics Subject Classification: 68T99, 62H25,

62J07, 62F05, 62G05, 62M05, 62G08, 60-XX, 62G99, 62H15, AMS

members US$62.40, List US$78, Order code CONM/622
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New AMS-Distributed Publications

New AMS-Distributed
Publications

Algebra and Algebraic Geometry

Split Spetses for
Primitive Reflection
Groups

Michel Broué, Université Paris
VII, France, Gunter Malle, TU
Kaiserslautern, Germany, and Jean
Michel, Université Paris VII, France

LetW be an exceptional spetsial irreducible
reflection group acting on a complex vector

spaceV , i.e., a groupGn for

n ∈ 4,6,8,14,23,24,25,26,27,28,29,30,32,33,34,35,36,37

in the Shephard-Todd notation.

The authors describe how to determine some data associated to the
corresponding (split) “spets”G = (V ,W), given complete knowledge
of the same data for all proper subspetses (the method is thus
inductive).

The data determined here are the set Uch(G) of “unipotent characters”
ofG and its repartition into families, as well as the associated set of
Frobenius eigenvalues. The determination of the Fourier matrices
linking unipotent characters and “unipotent character sheaves” will
be given in another paper.

The approach works for all split reflection cosets for primitive
irreducible reflection groups. The result is that all the above data exist
and are unique (note that the cuspidal unipotent degrees are only
determined up to sign).

The authors keep track of the complete list of axioms used. In order to
do that, they explain in detail some general axioms of “spetses”,
generalizing (and sometimes correcting) along the way.

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Contents: From Weyl groups to complex reflection groups: Reflection
groups, braid groups, Hecke algebras; Complements on finite
reductive groups; SpetsialΦ-cyclotomic Hecke algebras; Axioms for
spetses; Determination of Uch(G) : the algorithm; Appendix A;
Appendix B; Bibliography; Index.

Astérisque, Number 359

March 2014, 146 pages, Softcover, ISBN: 978-2-85629-781-0, 2010

Mathematics Subject Classification: 20G05; 20C33, 20F36, 20F55,

AMS members US$50.40, List US$63, Order code AST/359

Arithmetic Geometry of
Toric Varieties
Metrics, Measures and
Heights

José Ignacio Burgos Gil, Instituto
de Ciencias Matemáticas, UAM,
Madrid, Spain, Partice Philippon,
Institut de Mathématiques de
Jussieu, UMR, Paris, France, and
Martín Sombra, ICREA and
Universitat de Barcelona, Spain

The authors show that the height of a toric variety with respect to a
toric metrized line bundle can be expressed as the integral over a
polytope of a certain adelic family of concave functions.

To state and prove this result, the authors study the Arakelov
geometry of toric varieties. In particular, they consider models over a
discrete valuation ring, metrized line bundles, and their associated
measures and heights. They show that these notions can be translated
in terms of convex analysis and are closely related to objects such
as polyhedral complexes, concave functions, real Monge-Ampére
measures, and Legendre-Fenchel duality.

The authors also present a closed formula for the integral over a
polytope of a function of one variable composed with a linear form.
This formula allows them to compute the height of toric varieties
with respect to some interesting metrics arising from polytopes and
compute the height of toric projective curves with respect to the
Fubini-Study metric and the height of some toric bundles.

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Contents: Introduction; Conventions and notations; Metrized line
bundles and their associated heights; The Legendre-Fenchel duality;
Toric varieties; Metrics and measures on toric varieties; Height of toric
varieties; Metrics from polytopes; Variations on Fubini-Study metrics;
Bibliography; List of Symbols; Index.

Astérisque, Number 360

May 2014, 222 pages, Softcover, ISBN: 978-2-85629-783-4, 2010

Mathematics Subject Classification: 14M25; 14G40, 52A41, AMS

members US$62.40, List US$78, Order code AST/360
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New AMS-Distributed Publications

Compact Quantum
Groups and Their
Representation
Categories

Sergey Neshveyev, University
of Oslo, Norway, and Lars Tuset,
Department of Computer Science
of Oslo, Norway, and Askershus
University College of Applied
Sciences, Norway

The book provides an introduction to the theory of compact quantum
groups, emphasizing the role of the categorical point of view in
constructing and analyzing concrete examples. The general theory is
developed in the first two chapters and is illustrated with a detailed
analysis of free orthogonal quantum groups and the Drinfeld-Jimbo
q-deformations of compact semisimple Lie groups. The next two
chapters are more specialized and concentrate on the Drinfeld-Kohno
theorem, presented from the operator algebraic point of view. This
book should be accessible to students with a basic knowledge of
operator algebras and semisimple Lie groups.

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

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

This book is co-published with Fondation Sciences Mathématiques de
Paris.

Contents: Compact quantum groups; C∗-tensor categories;
Cohomology of quantum groups; Drinfeld twists; Bibliography; List of
symbols; Index.

Cours Spécialisés—Collection SMF, Number 20

May 2014, 168 pages, Softcover, ISBN: 978-2-85629-777-3, 2010

Mathematics Subject Classification: 20G42; 46L65, 18D10, 17B37,

AMS members US$60, List US$75, Order code COSP/20

Analysis

Index Theory with
Applications to
Mathematics and
Physics

David D. Bleecker, University of
Hawaii at Manoa, Honolulu, and
Bernhelm Booß-Bavnbek, Roskilde
Universitet, Denmark

This book describes, explains, and explores the Index Theorem
of Atiyah and Singer, one of the truly great accomplishments
of twentieth-century mathematics whose influence continues to
grow, fifty years after its discovery. The Index Theorem has given
birth to many mathematical research areas and exposed profound

connections between analysis, geometry, topology, algebra, and
mathematical physics. Hardly any topic of modern mathematics
stands independent of its influence.

In this ambitious new work, the authors give two proofs of the
Atiyah–Singer Index Theorem in impressive detail: one based on
K-theory and the other on the heat kernel approach. As a preparation
for this, the authors explain all the background information on such
diverse topics as Fredholm operators, pseudo-differential operators,
analysis on manifolds, principal bundles and curvature, andK-theory
carefully and with concern for the reader. Many applications of
the theorem are given, as well as an account of some of the most
important recent developments in the subject, with emphasis on
gauge theoretic physical models and low-dimensional topology.

The 18 chapters and two appendices of the book introduce different
topics and aspects, often beginning from scratch, without presuming
full knowledge of all the preceding chapters. Learning paths, through
a restricted selection of topics and sections, are suggested and
facilitated. The chapters are written for students of mathematics
and physics: some for the upper-undergraduate level, some for
the graduate level, and some as an inspiration and support for
researchers.

Index Theory with Applications to Mathematics and Physics is a
textbook, a reference book, a survey, and much more. Written in a
lively fashion, it contains a wealth of basic examples and exercises.
The authors have included many discussion sections that are both
entertaining and informative and which illuminate the thinking
behind the more general theory. A detailed bibliography and index
facilitate the orientation.

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

Contents: Part I. Operators with Index and Homotopy Theory:
Fredholm operators; Analytic methods. Compact operators;
Fredholm operator topology; Wiener-Hopf operators; Part II.
Analysis on Manifolds: Partial Differential equations in euclidean
space; Differential operators over manifolds; Sobolev spaces (crash
course); Pseudo-differential operators; Elliptic operators over closed
manifolds; Part III. The Atiyah–Singer Index Formula: Introduction to
topologicalK-Theory; The Index formula in the Euclidean case; The
Index theorem for closed manifolds; Classical applications (survey);
Part IV. Index Theory in Physics and the Local Index Theorem:
Physical motivation and overview; Geometric preliminaries; Gauge
theoretic instantons; The local index theorem for twisted Dirac
operators; Seiberg–Witten theory; Appendix A. Fourier series and
integrals–fundamental principles; Appendix B. Vector bundles;
Bibliography; Index of notation; Index of names/authors; Subject
index.

International Press

October 2013, 792 pages, Hardcover, ISBN: 978-1-57146-264-0, 2010

Mathematics Subject Classification: 58-02, 58C15, 58C30, 58C40,

58D27, 58J32, 58J40, 58J50, 58J52, 58Z05, 83C05, 83C47, AMS

members US$76, List US$95, Order code INPR/96
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New AMS-Distributed Publications

Handbook of
Teichmüller Theory:
Volume IV

Athanase Papadopoulos,
Université de Strasbourg, France,
Editor

For several decades, Teichmüller theory has been one of the most
active research areas in mathematics, with a very wide range of points
of view, including Riemann surface theory, hyperbolic geometry,
low-dimensional topology, several complex variables, algebraic
geometry, arithmetic, partial differential equations, dynamical
systems, representation theory, symplectic geometry, geometric
group theory, and mathematical physics.

This book is the fourth volume in a Handbook of Teichmüller Theory
project that started as an attempt to present, in a most comprehensive
and systematic way, the various aspects of this theory with its
relations to all the fields mentioned. The handbook is addressed to
researchers as well as graduate students.

This volume is divided into five parts:

• Part A: The metric and the analytic theory
• Part B: Representation theory and generalized structures
• Part C: Dynamics
• Part D: The quantum theory
• Part E: Sources

Parts A, B, and D are sequels to parts on the same theme in previous
volumes. Part E contains the translation together with a commentary
of an important paper by Teichmüller that is almost unknown, even
to specialists. Making the original ideas of and motivations for a
theory clear is crucial for many reasons, and making this translation,
together with the commentary that follows, available will give readers
a broader perspective on Teichmüller theory.

The various volumes in this collection are written by experts who have
a broad view on the subject. In general, the chapters are expository,
while some of them contain new and important results.

For the table of contents, go to http://www.ams.org/bookstore.

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

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

IRMA Lectures in Mathematics and Theoretical Physics, Volume
19

June 2014, 838 pages, Hardcover, ISBN: 978-3-03719-117-0, 2010

Mathematics Subject Classification: 30-00, 32-00, 57-00, 32G13,

32G15, 30F60, AMS members US$102.40, List US$128, Order code

EMSILMTP/19

General Interest

MATHEON–Mathematics
for Key Technologies

Peter Deuflhard and Martin
Grötschel, Zuse Institute, Berlin,
Germany, Dietmar Hömberg,
Weierstrass Institute for Applied
Analysis and Stochastics, Berlin,
Germany, Ulrich Horst and Jürg
Kramer, Humboldt University,
Berlin, Germany, Volker
Mehrmann, Technical University
of Berlin, Germany, Konrad
Polthier, Freie Universitaet Berlin,
Germany, Frank Schmidt and
Christof Schütte, Zuse Institute,
Berlin, Germany, Martin Skutella,
Technical University of Berlin,
Germany, and Jürgen Sprekels,
Weierstrass Institute for Applied
Analysis and Stochastics, Berlin,
Germany, Editors

Mathematics: intellectual endeavor, production factor, key
technology, key to key technologies?

Mathematics is all of these; the last three of its facets are not well
known, though. They have been the focus of the research and
development in the Berlin-based DFG Research Center MATHEON
in the last twelve years. Through these activities, MATHEON has
become an international trademark. Its mission and its strategies for
carrying out creative, application-driven research in mathematics and
cooperating in the solution of complex problems in key technologies
are by now a role model for the development of many other centers.

Modern key technologies have become highly sophisticated,
integrating aspects of engineering, computer, business and other
sciences. At the same time, the innovation cycles get shorter and
shorter. These simultaneous challenges can be mastered only by
qualitatively and quantitatively rigorous methods. And that is where
mathematics is indispensable.

Flexible mathematical models, as well as fast and accurate methods
for numerical simulation and optimization, open new possibilities to
handle the indicated complexities, to react quickly, and to explore new
options. Researchers in mathematical fields such as optimization,
discrete mathematics, numerical analysis, scientific computing,
applied analysis and stochastic analysis have to work hand in hand
with scientists and engineers to fully exploit this potential and
to strengthen the transversal role of mathematics in solving the
challenging problems in key technologies.

This book presents in seven chapters the research highlights of the
research work carried out in the MATHEON application areas: Life
Sciences, Networks, Production, Electronic and Photonic Devices,
Finance, Visualization, and Education. The chapters summarize
many of the contributions, put them in the context of current
mathematical research activities, and outline their impact in various
key technologies. To make some of the results more easily accessible
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New AMS-Distributed Publications

to the general public, a large number of “showcases” are presented
that illustrate a few success stories.

For the table of contents, go to www.ams.org/bookstore.

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

EMS Industrial and Applied Mathematics, Volume 1

May 2014, 466 pages, Hardcover, ISBN: 978-3-03719-137-8, 2010

Mathematics Subject Classification: 00-02, 01-02, AMS members

US$51.20, List US$64, Order code EMSIAM/1

Probability and Statistics

Diffusion Processes and
Stochastic Calculus

Fabrice Baudoin, Purdue
University, West Lafayette, IN

The main purpose of the book is to present,
at a graduate level and in a self-contained
way, the most important aspects of the
theory of continuous stochastic processes
in continuous time and to introduce some
of its ramifications such as the theory of

semigroups, the Malliavin calculus, and the Lyons’ rough paths.

This book is intended for students, or even researchers, who wish
to learn the basics in a concise but complete and rigorous manner.
Several exercises are distributed throughout the text to test the
understanding of the reader and each chapter ends with bibliographic
comments aimed at those interested in exploring the materials
further.

Stochastic calculus was developed in the 1950s and the range of
its applications is huge and still growing today. Besides being a
fundamental component of modern probability theory, domains of
applications include but are not limited to: mathematical finance,
biology, physics, and engineering sciences.

The first part of the text is devoted to the general theory of stochastic
processes. The author focuses on the existence and regularity results
for processes and on the theory of martingales. This allows him
to introduce the Brownian motion quickly and study its most
fundamental properties.

The second part deals with the study of Markov processes, in
particular, diffusions. The author’s goal is to stress the connections
between these processes and the theory of evolution semigroups.

The third part deals with stochastic integrals, stochastic differential
equations and Malliavin calculus.

In the fourth and final part, the author presents an introduction to the
very new theory of rough paths by Terry Lyons.

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

Contents: Introduction; Stochastic processes; Brownian motion;
Markov processes; Symmetric diffusion semigroups; Itô calculus;
Stochastic differential equations and Malliavin calculus; An
introduction to Lyons’ rough paths theory; Appendix A. Unbounded
operators; Appendix B. Regularity theory; References; Index.

EMS Textbooks in Mathematics, Volume 16

July 2014, 287 pages, Hardcover, ISBN: 978-3-03719-133-0, 2010

Mathematics Subject Classification: 60-01, 60G07, 60J60, 60J65,

60H05, 60H07, AMS members US$54.40, List US$68, Order code

EMSTEXT/16

Codage Universel et
Identification d’ordre
par Sélection de Modèles

Elisabeth Gassiat, University
Paris-Sud, Orsay, France

A note to readers: This book is in French.

These notes are at the interface between information theory and
statistics. They highlight how universal coding and adaptive
compression are linked with the statistical inference of random
processes, by maximum likelihood or Bayesian methods.

The author starts with classic tools for dealing with finite alphabets,
then presents the recent theory of universal coding in infinite
aphabets. She shows how it is used to solve problems of order
identification, in particular for hidden Markov models.

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

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Contents: Introduction; Codage sans perte; Codage universel en
alphabet fini; Codage en alphabet infini; Inférence sur l’ordre d’un
modèle; Bibliographie; Notations; Index.

Cours Spécialisés—Collection SMF, Number 21

May 2014, 140 pages, Softcover, ISBN: 978-2-85629-782-7, 2010

Mathematics Subject Classification: 62B10, 68P30, 62M99, AMS

members US$53.60, List US$67, Order code COSP/21

1000 Notices of the AMS Volume 61, Number 8

http://www.ams.org/bookstore-getitem/item=emstext-16
http://www.ams.org/bookstore-getitem/item=emstext-16
http://www.ams.org/bookstore-getitem/item=emstext-16
http://www.ams.org/bookstore-getitem/item=cosp-21
http://www.ams.org/bookstore-getitem/item=cosp-21
http://www.ams.org/bookstore-getitem/item=cosp-21
http://www.ams.org/bookstore-getitem/item=cosp-21

