
New Publications
Offered by the AMS

To subscribe to email notification of new AMS publications,
please go to www.ams.org/bookstore-email.

Algebra and Algebraic
Geometry

Around Langlands
Correspondences
Farrell Brumley, Université
Paris 13, Villetaneuse, France,
Maria Paula Gómez Aparicio,
Université Paris-Sud 11, Orsay,
France, and Alberto Mínguez,
Université Pierre et Marie Curie,
Paris, France, Editors

This volume contains the proceedings of the international
conference “Around Langlands Correspondences”, held from June
17–20, 2015, at Université Paris Sud in Orsay, France.
The Langlands correspondence (nowadays called the usual
Langlands correspondence), conjectured by Robert Langlands
in the late 1960s and early 1970s, has recently seen some
new mysterious generalizations: the modular Langlands
correspondence, the 𝑝-adic Langlands correspondence, and the
geometric Langlands correspondence, the last of which seems to
share deep connections with the Baum-Connes conjecture.
The aim of this volume is to present, through a mix of research
and expository articles, some of the fascinating new directions in
number theory and representation theory arising from recent
developments in the Langlands program. Special emphasis is
placed on nonclassical versions of the conjectural Langlands
correspondences, where the underlying field is no longer the
complex numbers.
Contents: N. Abe, Change of weight theorem for pro-𝑝-Iwahori
Hecke algebras; A.-M. Aubert, P. Baum, R. Plymen, and
M. Solleveld, Conjectures about 𝑝-adic groups and their
noncommutative geometry; I. Chatterji, Introduction to the
Rapid Decay property; T. Crisp and N. Higson, A second adjoint
theorem for SL(2,ℝ); J.-F. Dat, A functoriality principle for
blocks of 𝑝-adic linear groups; A. David, Poids de Serre dans la
conjecture de Breuil–Mézard; N. Imai and T. Tsushima, Affinoids
in Lubin-Tate surfaces with exponential full level two; J. Lin, An
automorphic variant of a conjecture of Deligne; C. Moeglin and
D. Renard, Paquets d’Arthur des groupes classiques complexes;

A. Moussaoui, Proof of the Aubert-Baum-Plymen-Solleveld
conjecture for split classical groups; E. Nagel, From crystalline to
unitary representations;A. Stasinski, Representations of GL𝑁 over
finite local principal ideal rings: An overview; J. Tymoczko, The
geometry and combinatorics of Springer fibers.
Contemporary Mathematics, Volume 691

July 2017, 376 pages, Softcover, ISBN: 978-1-4704-3573-8, LC
2016049805, 2010 Mathematics Subject Classification: 20G25,
22E50, 11S37, 19L47, 22E45, 11F55, 11R39, 20C33, 11F85, 11F67,
AMS members US$88.80, List US$111, Order code CONM/691

Foundations of
Arithmetic Differential
Geometry
Alexandru Buium, University of
New Mexico, Albuquerque, NM

The aim of this book is to introduce
and develop an arithmetic analogue of
classical differential geometry. In this
new geometry the ring of integers plays

the role of a ring of functions on an infinite dimensional manifold.
The role of coordinate functions on this manifold is played by the
prime numbers. The role of partial derivatives of functions with
respect to the coordinates is played by the Fermat quotients of
integers with respect to the primes. The role of metrics is played
by symmetric matrices with integer coefficients. The role of
connections (respectively curvature) attached to metrics is played
by certain adelic (respectively global) objects attached to the
correspondingmatrices.
One of the main conclusions of the theory is that the spectrum of
the integers is “intrinsically curved”; the study of this curvature
is then the main task of the theory. The book follows, and builds
upon, a series of recent research papers. A significant part of the
material has never been published before.
This item will also be of interest to those working in number
theory.

Contents: Algebraic background; Classical differential geometry
revisited; Arithmetic differential geometry: Generalities;
Arithmetic differential geometry: The case of 𝐺𝐿𝑛; Curvature and
Galois groups of Ehresmann connections; Curvature of Chern
connections; Curvature of Levi-Cività connections; Curvature of
Lax connections; Open problems; Bibliography; Index.
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Mathematical Surveys and Monographs, Volume 222

June 2017, 344 pages, Hardcover, ISBN: 978-1-4704-3623-0,
LC 2016056302, 2010 Mathematics Subject Classification: 11E57,
11F85, 14G20, 53C21, AMS members US$99.20, List US$124,
Order code SURV/222

Maximal Cohen-
Macaulay Modules
Over Non-Isolated
Surface Singularities
and Matrix Problems
Igor Burban,Universität zu Köln,
Germany, and Yuriy Drozd,
National Academy of Sciences,
Kyiv, Ukraine

Contents: Generalities on maximal Cohen–Macaulay modules;
Category of triples in dimension one; Main construction; Serre
quotients and proof of Main Theorem; Singularities obtained by
gluing cyclic quotient singularities; Maximal Cohen–Macaulay
modules over 𝑘[[𝑥, 𝑦, 𝑧]]/(𝑥2 + 𝑦3 − 𝑥𝑦𝑧); Representations of
decorated bunches of chains–I; Maximal Cohen–Macaulaymodules
over degenerate cusps–I; Maximal Cohen–Macaulay modules over
degenerate cusps–II; Schreyer’s question; Remarks on rings of
discrete and tame CM–representation type; Representations of
decorated bunches of chains–II; References.
Memoirs of the American Mathematical Society, Volume 248,
Number 1178

June 2017, 114 pages, Softcover, ISBN: 978-1-4704-2537-1, 2010
Mathematics Subject Classification: 16G50, 16G60, 13C14, 13H10,
Individual member US$45, List US$75, Institutional member
US$60, Order codeMEMO/248/1178

Modular Forms
A Classical Approach
Henri Cohen, Université
Bordeaux, France, and Fredrik
Strömberg, University of
Nottingham, United Kingdom

The theory of modular forms is a
fundamental tool used in many areas of
mathematics and physics. It is also a very

concrete and “fun” subject in itself and abounds with an amazing
number of surprising identities.
This comprehensive textbook, which includes numerous exercises,
aims to give a complete picture of the classical aspects of the
subject, with an emphasis on explicit formulas. After a number of
motivating examples such as elliptic functions and theta functions,
the modular group, its subgroups, and general aspects of
holomorphic and nonholomorphic modular forms are explained,
with an emphasis on explicit examples. The heart of the book is
the classical theory developed by Hecke and continued up to the
Atkin–Lehner–Li theory of newforms and including the theory
of Eisenstein series, Rankin–Selberg theory, and a more general
theory of theta series including the Weil representation. The final

chapter explores in some detail more general types of modular
forms such as half-integral weight, Hilbert, Jacobi, Maass, and
Siegelmodular forms.
Some “gems” of the book are an immediately implementable
trace formula for Hecke operators, generalizations of Haberland’s
formulas for the computation of Petersson inner products, W. Li’s
little-known theorem on the diagonalization of the full space of
modular forms, and explicit algorithms due to the second author
for computingMaass forms.
This book is essentially self-contained, the necessary tools such as
gamma and Bessel functions, Bernoulli numbers, and so on being
given in a separate chapter.
Contents: Introduction; Elliptic functions, elliptic curves, and
theta function; Basic tools; The modular group; General aspects
of holomorphic and nonholomorphic modular forms; Sets
of 2 × 2 integer matrices; Modular forms and functions on
subgroups; Eisenstein and Poincaré series; Fourier coefficients of
modular forms; Hecke operators and Euler products; Dirichlet
series, functional equations, and periods; Unfolding and kernels;
Atkin–Lehner–Li theory; Theta functions; More general modular
forms: An introduction; Bibliography; Index of notation; General
index.
Graduate Studies in Mathematics, Volume 179

August 2017, approximately 699 pages, Hardcover, ISBN: 978-0-
8218-4947-7, LC 2016052884, 2010 Mathematics Subject Classifi-
cation: 11Fxx, 11F03, 11F11, 11F20, 11F25, 11F27, 11F30, 11F33,
11F37, 11F41, 11F50, AMS members US$75.20, List US$94, Order
code GSM/179

Surveys on Recent
Developments in
Algebraic Geometry
Izzet Coskun, University of
Illinois at Chicago, IL, Tommaso
de Fernex, University of Utah,
Salt Lake City, UT, and Angela
Gibney, University of Georgia,
Athens, GA, Editors

The algebraic geometry community has a tradition of running a
summer research institute every ten years. During these influential
meetings a large number of mathematicians from around the
world convene to overview the developments of the past decade
and to outline the most fundamental and far-reaching problems
for the next. The meeting is preceded by a Bootcamp aimed at
graduate students and young researchers. This volume collects
ten surveys that grew out of the Bootcamp, held July 6–10, 2015, at
University of Utah, Salt Lake City, Utah.
These papers give succinct and thorough introductions to some
of the most important and exciting developments in algebraic
geometry in the last decade. Included are descriptions of the
striking advances in the Minimal Model Program, moduli spaces,
derived categories, Bridgeland stability, motivic homotopy theory,
methods in characteristic 𝑝 and Hodge theory. Surveys contain
many examples, exercises and open problems, which will make
this volume an invaluable and enduring resource for researchers
looking for new directions.
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Contents: B. Lehmann, A snapshot of the Minimal Model Program;
Z. Patakfalvi, K. Schwede, and K. Tucker, Positive characteristic
algebraic geometry; O. Tommasi, The geometry of the moduli
space of curves and abelian varieties; J. Huizenga, Birational
geometry of moduli spaces of sheaves and Bridgeland stability;
E. Clader, Gromov-Witten theory: From curve counts to string
theory;D. Chen, Teichmüller dynamics in the eyes of an algebraic
geometer; A. Auel andM. Bernardara, Cycles, derived categories,
and rationality; C. Robles, Degenerations of Hodge structure;
D. Erman and S. V. Sam, Questions about Boij-Söderberg theory;
B. Antieau and E. Elmanto, A primer for unstable motivic
homotopy theory.
Proceedings of Symposia in Pure Mathematics, Volume 95

July 2017, approximately 374 pages, Hardcover, ISBN: 978-1-4704-
3557-8, 2010 Mathematics Subject Classification: 14H10, 14E30,
14E08, 14D07, 14N35, 14J60, 14G17, 13D02, 19D06, 37D40, AMS
members US$100.80, List US$126, Order code PSPUM/95

Locally Analytic
Vectors in
Representations
of Locally 𝑝-adic
Analytic Groups
Matthew J. Emerton, University
of Chicago, IL

Contents: Introduction; Non-
archimedean functional analysis; Non-archimedean function
theory; Continuous, analytic, and locally analytic vectors; Smooth,
locally finite, and locally algebraic vectors; Rings of distributions;
Admissible locally analytic representations; Representations of
certain product groups; Bibliography.
Memoirs of the American Mathematical Society, Volume 248,
Number 1175

June 2017, 158 pages, Softcover, ISBN: 978-0-8218-7562-9,
2010 Mathematics Subject Classification: 22-XX, Individual mem-
ber US$45, List US$75, Institutional member US$60, Order code
MEMO/248/1175

A Study in Derived
Algebraic Geometry
Volumes I and II
Dennis Gaitsgory, Harvard
University, Cambridge, MA, and
Nick Rozenblyum, University of
Chicago, IL

Derived algebraic geometry is a
far-reaching generalization of algebraic

geometry. It has found numerous applications in various parts of
mathematics, most prominently in representation theory. This
two-volumemonograph develops generalization of various topics
in algebraic geometry in the context derived algebraic geometry.
Volume 1 presents the theory of ind-coherent sheaves, which are
a “renormalization” of quasi-coherent sheaves and provide a

natural setting for Grothendieck-Serre duality as well as geometric
incarnations of numerous categories of interest in representation
theory.
Volume 2 develops deformation theory, Lie theory and the theory
of algebroids in the context of derived algebraic geometry. To
that end, it introduces the notion of inf-scheme, which is an
infinitesimal deformation of a scheme and studies ind-coherent
sheaves on inf-schemes. As an application of the general theory,
the six-functor formalism for D-modules in derived geometry is
obtained.
Contents: Contents for Volume I: Preliminaries: Introduction;
Some higher algebra; Basics of derived algebraic geometry;
Quasi-coherent sheaves on prestacks; Ind-coherent sheaves:
Introduction; Ind-coherent sheaves on schemes; Ind-coherent
sheaves as a functor out of the category of correspondences;
Interaction of Qcoh and IndCoh; Categories of correspondences:
Introduction; The (∞,2)-category of correspondences; Extension
theorems for the category of correspondences; The (symmetric)
monoidal structure on the category of correspondences; (∞,2)-
categories: Introduction; Basics of 2-categories; Straightening and
Yoneda for (∞,2)-categories; Adjunctions in (∞,2)-categories;
Bibliography; Index of notations; Index; Contents for Volume
II: Inf-schemes: Introduction; Deformation theory; Ind-schemes
and inf-schemes; Ind-coherent sheaves on ind-inf-schemes; An
application: Crystals; Formal geometry: Introduction; Formal
moduli; Lie algebras and co-commutative co-algebras; Formal
groups and Lie algebras; Lie algebroids; Infinitesimal differential
geometry; Bibliography; Index of notations; Index.
Mathematical Surveys and Monographs, Volume 221
Volume 1: July 2017, approximately 557 pages, Hardcover, ISBN:
978-1-4704-3569-1, 2010 Mathematics Subject Classification:
14-02, 14A20, 14F05, 18G55, 18D05, Order code SURV/221.1
Volume 2: July 2017, approximately 463 pages, Hardcover, ISBN:
978-1-4704-3570-7, 2010 Mathematics Subject Classification:
14-02, 14A20, 14F05, 14D15, 14F10, 18G55, Order code
SURV/221.2

Set: July 2017, approximately 1016 pages, Hardcover, ISBN: 978-
1-4704-3568-4, AMS members US$176, List US$220, Order code
SURV/221

A Study in Derived
Algebraic Geometry
Volume I: Correspondences
and Duality
Dennis Gaitsgory, Harvard
University, Cambridge, MA, and
Nick Rozenblyum, University of
Chicago, IL

Derived algebraic geometry is a far-reaching generalization of
algebraic geometry. It has found numerous applications in various
parts of mathematics, most prominently in representation theory.
This volume develops the theory of ind-coherent sheaves in the
context of derived algebraic geometry. Ind-coherent sheaves are
a “renormalization” of quasi-coherent sheaves and provide a
natural setting for Grothendieck-Serre duality as well as geometric
incarnations of numerous categories of interest in representation
theory.
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This volume consists of three parts and an appendix. The first part
is a survey of homotopical algebra in the setting of ∞-categories
and the basics of derived algebraic geometry. The second part
builds the theory of ind-coherent sheaves as a functor out of
the category of correspondences and studies the relationship
between ind-coherent and quasi-coherent sheaves. The third
part sets up the general machinery of the (∞,2)-category of
correspondences needed for the second part. The category of
correspondences, via the theory developed in the third part,
provides a general framework for Grothendieck’s six-functor
formalism. The appendix provides the necessary background on
(∞,2)-categories needed for the third part.
Contents: Preliminaries: Introduction; Some higher algebra;
Basics of derived algebraic geometry; Quasi-coherent sheaves
on prestacks; Ind-coherent sheaves: Introduction; Ind-coherent
sheaves on schemes; Ind-coherent sheaves as a functor out
of the category of correspondences; Interaction of Qcoh
and IndCoh; Categories of correspondences: Introduction; The
(∞,2)-category of correspondences; Extension theorems for
the category of correspondences; The (symmetric) monoidal
structure on the category of correspondences; (∞,2)-categories:
Introduction; Basics of 2-categories; Straightening and Yoneda for
(∞,2)-categories; Adjunctions in (∞,2)-categories; Bibliography;
Index of notations; Index.
Mathematical Surveys and Monographs, Volume 221

July 2017, approximately 557 pages, Hardcover, ISBN: 978-1-4704-
3569-1, 2010 Mathematics Subject Classification: 14-02, 14A20,
14F05, 18G55, 18D05, AMS members US$99.20, List US$124,
Order code SURV/221.1

A Study in Derived
Algebraic Geometry
Volume II: Deformations,
Lie Theory and Formal
Geometry
Dennis Gaitsgory, Harvard
University, Cambridge, MA, and
Nick Rozenblyum, University of
Chicago, IL

Derived algebraic geometry is a far-reaching generalization of
algebraic geometry. It has found numerous applications in other
parts of mathematics, most prominently in representation theory.
This volume develops deformation theory, Lie theory and the
theory of algebroids in the context of derived algebraic geometry.
To that end, it introduces the notion of inf-scheme, which is an
infinitesimal deformation of a scheme and studies ind-coherent
sheaves on such. As an application of the general theory, the
six-functor formalism for D-modules in derived geometry is
obtained.
This volume consists of two parts. The first part introduces the
notion of ind-scheme and extends the theory of ind-coherent
sheaves to inf-schemes, obtaining the theory of D-modules as an
application. The second part establishes the equivalence between
formal Lie group(oids) and Lie algebr(oids) in the category of
ind-coherent sheaves. This equivalence gives a vast generalization
of the equivalence between Lie algebras and formal moduli
problems. This theory is applied to study natural filtrations in
formal derived geometry generalizing the Hodge filtration.

Contents: Inf-schemes: Introduction; Deformation theory;
Ind-schemes and inf-schemes; Ind-coherent sheaves on
ind-inf-schemes; An application: Crystals; Formal geometry:
Introduction; Formal moduli; Lie algebras and co-commutative
co-algebras; Formal groups and Lie algebras; Lie algebroids;
Infinitesimal differential geometry; Bibliography; Index of
notations; Index.
Mathematical Surveys and Monographs, Volume 221

August 2017, approximately 463 pages, Hardcover, ISBN: 978-
1-4704-3570-7, 2010 Mathematics Subject Classification: 14-02,
14A20, 14F05, 14D15, 14F10, 18G55, AMS members US$99.20,
List US$124, Order code SURV/221.2

Rationality Problem
for Algebraic Tori
Akinari Hoshi, Niigata
University, Japan, and Aiichi
Yamasaki, Kyoto University,
Japan

Contents: Introduction; Preliminaries:
Tate cohomology and flabby resolutions;
CARAT ID of the ℤ-classes in dimensions

5 and 6; Krull-Schmidt theorem fails for dimension 5; GAP
algorithms: the flabby class [𝑀𝐺]𝑓𝑙; Flabby and coflabby𝐺-lattices;
𝐻1(𝐺, [𝑀𝐺]𝑓𝑙) = 0 for any Bravais group 𝐺 of dimension 𝑛 ≤ 6;
Norm one tori; Tate cohomology: GAP computations; Proof of
Theorem 1.27; Proof of Theorem 1.28; Proof of Theorem 12.3;
Application of Theorem 12.3; Tables for the stably rational
classification of algebraic 𝑘-tori of dimension 5; Bibliography.
Memoirs of the American Mathematical Society, Volume 248,
Number 1176

June 2017, 215 pages, Softcover, ISBN: 978-1-4704-2409-1,
2010 Mathematics Subject Classification: 11E72, 12F20, 13A50,
14E08, 20C10, 20G15, Individual member US$45, List US$75,
Institutionalmember US$60, Order codeMEMO/248/1176

Analysis

Special Values of
the Hypergeometric
Series
Akihito Ebisu, Hokkaido
University, Sapporo, Japan

Contents: Introduction; Preliminaries;
Derivation of special values; Tables
of special values; Appendix A. Some
hypergeometric identities for generalized

hypergeometric series and Appell-Lauricella hypergeometric
series; Acknowledgments; Bibliography.
Memoirs of the American Mathematical Society, Volume 248,
Number 1177
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June 2017, 96 pages, Softcover, ISBN: 978-1-4704-2533-3, 2010
Mathematics Subject Classification: 33C05; 13P10, 13P15, 33C20,
33C65, Individual member US$45, List US$75, Institutional
member US$60, Order codeMEMO/248/1177

Modern Theory of
Dynamical Systems
A Tribute to Dmitry
Victorovich Anosov
Anatole Katok, Pennsylvania
State University, University Park,
PA, Yakov Pesin, Pennsylvania
State University, University Park,
PA, and Federico Rodriguez
Hertz, Pennsylvania State
University, University Park, PA,
Editors

This volume is a tribute to one of the founders ofmodern theory of
dynamical systems, the late Dmitry Victorovich Anosov.
It contains both original papers and surveys, written by some
distinguished experts in dynamics, which are related to important
themes of Anosov’s work, as well as broadly interpreted further
crucial developments in the theory of dynamical systems that
followedAnosov’s original work.
Also included is an article by A. Katok that presents Anosov’s
scientific biography and a picture of the early development of
hyperbolicity theory in its various incarnations, complete and
partial, uniform and nonuniform.
Contents: A. Katok, Dmitry Viktorovich Anosov: His life and
mathematics; M. Brin and Y. Pesin, D. V. Anosov and our road to
partial hyperbolicity; V. Afraimovich and L. Bunimovich, Escape
from large holes in Anosov systems; F. Béguin, S. Crovisier,
and T. Jäger, A dynamical decomposition of the torus into
pseudo-circles; A. Dudko and R. Grigorchuk, On irreducibility
and disjointness of Koopman and quasi-regular representations of
weakly branch groups;B. Fayad andM. Saprykina, Isolated elliptic
fixed points for smooth Hamiltonians; T. Fisher, T. Petty, and
S. Tikhomirov, Nonlocally maximal and premaximal hyperbolic
sets; J. Franks, Rotation numbers for 𝑆2 diffeomorphisms;
A. Gorodetski and Y. Pesin, Path connectedness and entropy
density of the space of hyperbolic ergodic measures; V. Grines
and E. Zhuzhoma, Around Anosov-Weil theory; Y. Ilyashenko
and I. Shilin, Attractors and skew products; M. Jakobson,
Thermodynamic formalism for some systems with countable
Markov structures;A. Katok andF. Rodriguez Hertz, Non-uniform
measure rigidity for ℤ𝑘 actions of symplectic type; S. E. Newhouse,
On a differentiable linearization theorem of Philip Hartman;
M. Ratner, Time change invariants for measure preserving
flows; A. M. Stepin and I. V. Tsylin, Spectral boundary value
problems for Laplace-Beltrami operator: Moduli for continuity of
eigenvalues under domain deformation; M. Viana and J. Yang,
Measure-theoretical properties of center foliations.
Contemporary Mathematics, Volume 692

July 2017, approximately 322 pages, Softcover, ISBN: 978-1-4704-
2560-9, 2010 Mathematics Subject Classification: 37Bxx, 37Cxx,
37Dxx, 37Exx, 37Gxx, 37Jxx, AMS members US$88.80, List
US$111, Order code CONM/692

Geometry and Topology

Knots, Links, Spatial
Graphs, and Algebraic
Invariants
Erica Flapan, Pomona College,
Claremont, CA,Allison Henrich,
Seattle University, WA, Aaron
Kaestner, North Park University,
Chicago, IL, and Sam Nelson,
Claremont McKenna College, CA,
Editors

This volume contains the proceedings of the AMS Special Session
on Algebraic and Combinatorial Structures in Knot Theory and the
AMS Special Session on Spatial Graphs, both held from October
24–25, 2015, at California State University, Fullerton, CA.
Included in this volume are articles that draw on techniques from
geometry and algebra to address topological problems about
knot theory and spatial graph theory, and their combinatorial
generalizations to equivalence classes of diagrams that are
preserved under a set of Reidemeister-typemoves.
The interconnections of these areas and their connections within
the broader field of topology are illustrated by articles about knots
and links in spatial graphs and symmetries of spatial graphs in 𝑆3

and other 3-manifolds.
Contents: J. H. Przytycki, The first coefficient of Homflypt and
Kauffman polynomials: Vertigan proof of polynomial complexity
using dynamic programming; M. Elhamdadi and J. Kerr, Linear
Alexander quandle colorings and the minimum number of colors;
W. E. Clark and M. Saito, Quandle identities and homology;
E. Denne,M. Kamp, R. Terry, and X. Zhu, Ribbonlength of folded
ribbon unknots in the plane; H. A. Dye, Checkerboard framings
and states of virtual link diagrams;M. Chrisman andA. Kaestner,
Virtual covers of links II; E. Flapan, T. W. Mattman, B. Mellor,
R. Naimi, and R. Nikkuni, Recent developments in spatial graph
theory; T. W. Mattman, C. Morris, and J. Ryker, Order nine
MMIK graphs; A. Kawauchi, A chord graph constructed from a
ribbon surface-link; T. W. Mattman and M. Pierce, The 𝐾𝑛+5 and
𝐾32,1𝑛 families and obstructions to 𝑛-apex; A. Ishii and S. Nelson,
Partially multiplicative biquandles and handlebody-knots;
A. Henrich and L. H. Kauffman, Tangle insertion invariants for
pseudoknots, singular knots, and rigid vertex spatial graphs.
Contemporary Mathematics, Volume 689

May 2017, 189 pages, Softcover, ISBN: 978-1-4704-2847-1, LC
2016042011, 2010 Mathematics Subject Classification: 05C10,
57M15, 57M25, 57M27, AMS members US$88.80, List US$111,
Order code CONM/689
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New Publications Offered by the AMS

Applications of
Polyfold Theory
I: The Polyfolds
of Gromov-Witten
Theory
H. Hofer, Institute for Advanced
Study, Princeton, New Jersey, K.
Wysocki, Penn State University,
State College, Pennsylvania,
and E. Zehnder, ETH-Zurich,
Switzerland

Contents: Introduction and main results; Recollections and
technical results; The polyfold structures; The nonlinear
Cauchy-Riemann operator; Appendices; Bibliography; Index.
Memoirs of the American Mathematical Society, Volume 248,
Number 1179

June 2017, 218 pages, Softcover, ISBN: 978-1-4704-2203-5, 2010
Mathematics Subject Classification: 58B99, 58C99, 57R17, Indi-
vidual member US$45, List US$75, Institutional member US$60,
Order codeMEMO/248/1179

Logic and Foundations

Foundations of
Mathematics
Andrés Eduardo Caicedo,
Mathematical Reviews, Ann
Arbor, MI, James Cummings,
Carnegie Mellon University,
Pittsburgh, PA, Peter Koellner,
Harvard University, Cambridge,
MA, and Paul B. Larson, Miami
University, Oxford, OH, Editors

This volume contains the proceedings of the Logic at Harvard
conference in honor of W. Hugh Woodin’s 60th birthday, held
March 27–29, 2015, at Harvard University. It presents a collection
of papers related to the work of Woodin, who has been one of the
leading figures in set theory since the early 1980s.
The topics cover many of the areas central to Woodin’s work,
including large cardinals, determinacy, descriptive set theory
and the continuum problem, as well as connections between set
theory and Banach spaces, recursion theory, and philosophy, each
reflecting a period of Woodin’s career. Other topics covered are
forcing axioms, innermodel theory, the partition calculus, and the
theory of ultrafilters.
This volume should make a suitable introduction to Woodin’s
work and the concerns which motivate it. The papers should
be of interest to graduate students and researchers in both
mathematics and philosophy of mathematics, particularly in set
theory, foundations and related areas.

Contents: H. G. Dales, Norming infinitesimals of large fields;
T. A. Slaman and M. I. Soskova, The enumeration degrees: Local
and global structural interactions; A. S. Kechris, M. Sokić, and
S. Todorcevic, Ramsey properties of finite measure algebras
and topological dynamics of the group of measure preserving
automorphisms: Some results and an open problem;A. E. Caicedo
and J. Hilton, Topological Ramsey numbers and countable
ordinals; V. Gitman and J. D. Hamkins, Open determinacy for
class games; M. Malliaris and S. Shelah, Open problems on
ultrafilters and some connections to the continuum; P. D. Welch,
ObtainingWoodin’s cardinals;R. Schindler, Woodin’s axiom (*), or
Martin’smaximum, or both?;G. Sargsyan, Translation procedures
in descriptive inner model theory; S. Cramer, Implications of
very large cardinals; J. T. Moore, What makes the continuum ℵ2;
P. Maddy, Set-theoretic foundations.
Contemporary Mathematics, Volume 690

May 2017, 322 pages, Softcover, ISBN: 978-1-4704-2256-1,
LC 2016043599, 2010 Mathematics Subject Classification: 03E55;
03E60, 03E57, 03E45, 03E35, 03E15, 00A30, 03D03,AMS members
US$88.80, List US$111, Order code CONM/690

Kolmogorov
Complexity and
Algorithmic
Randomness
A. Shen, LIRMM CRNS, Université
de Montpellier, France, V. A.
Uspensky, Lomonosov Moscow
State University, Russia, and
N. Vereshchagin, Lomonosov
Moscow State University, Russia

Looking at a sequence of zeros and ones, we often feel that it is
not random, that is, it is not plausible as an outcome of fair coin
tossing. Why? The answer is provided by algorithmic information
theory: because the sequence is compressible, that is, it has small
complexity or, equivalently, can be produced by a short program.
This idea, going back to Solomonoff, Kolmogorov, Chaitin, Levin,
and others, is now the starting point of algorithmic information
theory.
The first part of this book is a textbook-style exposition of the
basic notions of complexity and randomness; the second part
covers some recent work done by participants of the “Kolmogorov
seminar” in Moscow (started by Kolmogorov himself in the 1980s)
and their colleagues.
This book contains numerous exercises (embedded in the text)
that will help readers to grasp thematerial.
Contents: Plain Kolmogorov complexity; Complexity of pairs
and conditional complexity; Martin-Löf randomness; A priori
probability and prefix complexity; Monotone complexity; General
scheme for complexities; Shannon entropy and Kolmogorov
complexity; Some applications; Frequency and game approaches
to randomness; Inequalities for entropy, complexity, and size;
Common information; Multisource algorithmic information
theory; Information and logic; Algorithmic statistics; Complexity
and foundations of probability; Four algorithmic faces of
randomness; Bibliography; Name index; Subject Index.
Mathematical Surveys and Monographs, Volume 220
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New Publications Offered by the AMS

August 2017, approximately 499 pages, Hardcover, ISBN: 978-1-
4704-3182-2, LC 2016049293, 2010 Mathematics Subject Classifi-
cation: 68Q30, 03D32, 60A99, 97K70, AMS members US$99.20,
List US$124, Order code SURV/220

Number Theory

A Conversational
Introduction to
Algebraic Number
Theory
Arithmetic Beyond ℤ
Paul Pollack, University of
Georgia, Athens, GA

Gauss famously referred to mathematics
as the “queen of the sciences” and to number theory as the “queen
ofmathematics”. This book is an introduction to algebraic number
theory, meaning the study of arithmetic in finite extensions of
the rational number field ℚ. Originating in the work of Gauss,
the foundations of modern algebraic number theory are due to
Dirichlet, Dedekind, Kronecker, Kummer, and others. This book
lays out basic results, including the three “fundamental theorems”:
unique factorization of ideals, finiteness of the class number, and
Dirichlet’s units theorem. While these theorems are by now quite
classical, both the text and the exercises allude frequently tomore
recent developments.
In addition to traversing themain highways, the book reveals some
remarkable vistas by exploring scenic side roads. Several topics
appear that are not present in the usual introductory texts. One
example is the inclusion of an extensive discussion of the theory of
elasticity, which provides a precise way ofmeasuring the failure of
unique factorization.
The book is based on the author’s notes from a course delivered at
the University of Georgia; pains have been taken to preserve the
conversational style of the original lectures.
Contents: Getting our feet wet; Cast of characters; Quadratic
number fields: First steps; Paradise lost — and found; Euclidean
quadratic fields; Ideal theory for quadratic fields; Prime ideals
in quadratic number rings; Units in quadratic number rings; A
touch of class; Measuring the failure of unique factorization;
Euler’s prime-producing polynomial and the criterion of
Frobenius–Rabinowitsch; Interlude: Lattice points; Back to basics:
Starting over with arbitrary number fields; Integral bases: From
theory to practice, and back; Ideal theory in general number rings;
Finiteness of the class group and the arithmetic of ℤ; Prime
decomposition in general number rings; Dirichlet’s units theorem,
I; A case study: Units in ℤ[ 3√2] and the Diophantine equation
𝑋3 − 2𝑌3 = ±1; Dirichlet’s units theorem, II; More Minkowski
magic, with a cameo appearance by Hermite; Dedekind’s
discriminant theorem; The quadratic Gauss sum; Ideal density in
quadratic number fields; Dirichlet’s class number formula; Three
miraculous appearances of quadratic class numbers; Index.
Student Mathematical Library, Volume 84

September 2017, approximately 311 pages, Softcover, ISBN: 978-
1-4704-3653-7, 2010 Mathematics Subject Classification: 11R04,

11R11, 11R27, 11R29, 11R32, AMS members US$41.60, List

US$52, Order code STML/84

Modern Cryptography
and Elliptic Curves
A Beginner’s Guide
Thomas R. Shemanske,
Dartmouth College, Hanover, NH

This book offers the beginning
undergraduate student some of the vista
of modern mathematics by developing
and presenting the tools needed to gain

an understanding of the arithmetic of elliptic curves over finite
fields and their applications tomodern cryptography. This gradual
introduction also makes a significant effort to teach students how
to produce or discover a proof by presenting mathematics as
an exploration, and at the same time, it provides the necessary
mathematical underpinnings to investigate the practical and
implementation side of elliptic curve cryptography (ECC).
Elements of abstract algebra, number theory, and affine and
projective geometry are introduced and developed, and their
interplay is exploited. Algebra and geometry combine to
characterize congruent numbers via rational points on the unit
circle, and group law for the set of points on an elliptic curve
arises from geometric intuition provided by Bézout’s theorem
as well as the construction of projective space. The structure
of the unit group of the integers modulo a prime explains RSA
encryption, Pollard’s method of factorization, Diffie–Hellman key
exchange, and ElGamal encryption, while the group of points of an
elliptic curve over a finite field motivates Lenstra’s elliptic curve
factorizationmethod and ECC.
The only real prerequisite for this book is a course on one-variable
calculus; other necessary mathematical topics are introduced
on-the-fly. Numerous exercises further guide the exploration.
This item will also be of interest to those working in applications.

Contents:Threemotivating problems; Back to the beginning; Some
elementary number theory; A second view of modular arithmetic:
ℤ𝑛 and𝑈𝑛; Public-key cryptography and RSA; A little more algebra;
Curves in affine and projective space; Applications of elliptic
curves; Deeper results and concluding thoughts; Answers to
selected exercises; Bibliography; Index.
Student Mathematical Library, Volume 83

August 2017, approximately 261 pages, Softcover, ISBN: 978-1-

4704-3582-0, LC 2017001191, 2010 Mathematics Subject Classifi-

cation: 11-01, 68-01, 11Axx, 14G50, 11T71, 68P25, 11Y05, 91A60,

11G05, 81P68, AMS members US$41.60, List US$52, Order code

STML/83
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New AMS-Distributed Publications

An Illustrated Theory
of Numbers
Martin H. Weissman, University
of California, Santa Cruz, CA

An Illustrated Theory of Numbers gives
a comprehensive introduction to number
theory, with complete proofs, worked
examples, and exercises. Its exposition
reflects the most recent scholarship in
mathematics and its history. Almost

500 sharp illustrations accompany elegant proofs, from prime
decomposition through quadratic reciprocity. Geometric and
dynamical arguments provide new insights, and allow for a
rigorous approach with less algebraic manipulation. The final
chapters contain an extended treatment of binary quadratic
forms, using Conway’s topograph to solve quadratic Diophantine
equations (e.g., Pell’s equation) and to study reduction and the
finiteness of class numbers.
Data visualizations introduce the reader to open questions
and cutting-edge results in analytic number theory such as the
Riemann hypothesis, boundedness of prime gaps, and the class
number 1 problem. Accompanying each chapter, historical notes
curate primary sources and secondary scholarship to trace the
development of number theory within and outside the Western
tradition.
Requiring only high school algebra and geometry, this text is
recommended for a first course in elementary number theory, and
to all mathematicians seeking a fresh perspective on an ancient
subject.
Contents: Seeing arithmetic; Foundations: The Euclidean
algorithm; Prime factorization; Rational and constructible
numbers; Gaussian and Eisenstein integers; Modular arithmetic:
Themodular worlds; Modular dynamics; Assembling the modular
worlds; Quadratic residues; Quadratic forms: The topograph;
Definite forms; Indefinite forms; Index of theorems; Index of
terms; Index of names; Bibliography.

August 2017, approximately 321 pages, Hardcover, ISBN: 978-

1-4704-3493-9, 2010 Mathematics Subject Classification: 11A05,

11A07, 11A15, 11A41, 11A51, 11D04, 11D09, 11E16, 11E41, AMS

members US$55.20, List US$69, Order codeMBK/105

New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

Theory of Semigroups
and Applications
Kalyan B. Sinha, Jawaharlal
Nehru Centre for Advanced
Scientific Research, Bangladore,
India, and Sachi Srivastava,
University of Delhi South
Campus, New Delhi, India

This book combines the spirit of a
textbookwith that of amonograph on the topic of semigroups and
their applications. It is expected to have potential readers across a
broad spectrum that includes operator theory, partial differential
equations, harmonic analysis, probability and statistics, and
classical and quantummechanics.
A reasonable amount of familiarity with real analysis, including
the Lebesgue-integration theory, basic functional analysis, and
bounded linear operators is assumed. However, any discourse
on a theory of semigroups needs an introduction to unbounded
linear operators, some elements of which have been included in
the Appendix, along with the basic ideas of the Fourier transform
and of Sobolev spaces. Chapters 4–6 contain advanced material
not often found in textbooks but which have many interesting
applications, such as the Feynman–Kac formula, the central
limit theorem, and the construction of Markov semigroups. The
exercises are given in the text as the topics are developed so that
interested readers can solve these while learning that topic.
This item will also be of interest to those working in analysis.

A publication of Hindustan Book Agency; distributed within
the Americas by the American Mathematical Society. Maximum
discount of 20% for all commercial channels.
Hindustan Book Agency

April 2017, 180 pages, Hardcover, ISBN: 978-93-86279-63-7,
2010 Mathematics Subject Classification: 47D06, AMS members

US$30.40, List US$38, Order codeHIN/73
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New AMS-Distributed Publications

Frobenius Algebras II
Tilted and Hochschild
Extension Algebras
Andrzej Skowroński, Nicolaus
Copernicus University, Toruń,
Poland, and Kunio Yamagata,
Tokyo University of Agriculture
and Technology, Japan

This is the second of three volumes
which will provide a comprehensive introduction to the modern
representation theory of Frobenius algebras. The first part of the
book is devoted to fundamental results of the representation
theory of finite dimensional hereditary algebras and their tilted
algebras, which allow the authors to describe the representation
theory of prominent classes of Frobenius algebras.
The second part is devoted to basic classical and recent results
concerning the Hochschild extensions of finite dimensional
algebras by duality bimodules and their module categories.
Moreover, the shapes of connected components of the stable
Auslander-Reiten quivers of Frobenius algebras are described.
The only prerequisite for this volume is a basic knowledge of linear
algebra and some results of the first volume. It includes complete
proofs of all results presented and provides a rich supply of
examples and exercises.
A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
EMS Textbooks in Mathematics, Volume 19

May 2017, 629 pages, Hardcover, ISBN: 978-3-03719-174-3, 2010
Mathematics Subject Classification: 16-01, 13E10, 15A63, 15A69,
16Dxx, 16E10, 16E30, 16E40, 16G10, 16G20, 16G60, 16G70, 16S50,
16S70, 18A25, 18E30, 18G15,AMSmembers US$62.40, ListUS$78,
Order code EMSTEXT/19

Math Education

113 Geometric
Inequalities from
the AwesomeMath
Summer Program
Adrian Andreescu, University of
Texas at Dallas, Richardson, TX,
Titu Andreescu, University of
Texas at Dallas, Richardson, TX,
andOleg Mushkarov, Bulgarian
Academy of Sciences, Institute of
Mathematics, Sofia, Bulgaria

For curious readers looking to sharpen their arsenal of
mathematical strategies on the Olympiad level, 113 Geometric
Inequalities from the AwesomeMath Summer Program is a
valuable addition. This problem-solving methodology prompts

key ideas in other domains such as calculus or complex numbers
as the solutions are usually nonstandard in a geometric sense.
Nevertheless, the book encourages readers to try their hand at
these types of inequalities. The goal is to consolidatemathematical
reasoning while providing exposure to a broad range of problems,
all teemingwith insightful inequality-type solutions.
This item will also be of interest to those working in general
interest.

A publication of XYZ Press. Distributed in North America by the
AmericanMathematical Society.
XYZ Series, Volume 23

December 2016, 202 pages, Hardcover, ISBN: 978-0-9799269-8-3,
2010 Mathematics Subject Classification: 00A05, 00A07, 97U40,
97D50, AMS members US$47.96, List US$59.95, Order code
XYZ/23

Mathematical
Induction: A Powerful
and Elegant Method of
Proof
Titu Andreescu, University of
Texas at Dallas, Richardson, TX,
and Vlad Crişan, University of
Göttingen, Germany

This book serves as a very good resource and teaching material
for anyone who wants to discover the beauty of Induction and its
applications, from novice mathematicians to Olympiad-driven
students and professors teaching undergraduate courses. The
authors explore 10 different areas of mathematics, including
topics that are not usually discussed in anOlympiad-oriented book
on the subject. Induction is one of the most important techniques
used in competitions and its applications permeate almost every
area ofmathematics.
This item will also be of interest to those working in general
interest.

A publication of XYZ Press. Distributed in North America by the
AmericanMathematical Society.
XYZ Series, Volume 25

March 2017, 432 pages, Hardcover, ISBN: 978-0-9968745-9-5, 2010
Mathematics Subject Classification: 00A05, 00A07, 97U40, 97D50,
AMS members US$55.96, List US$69.95, Order code XYZ/25
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New AMS-Distributed Publications

114 Exponent
and Logarithm
Problems from
the AwesomeMath
Summer Program
Titu Andreescu, University of
Texas at Dallas, Richardson, TX
and Sean Elliott

This book covers the theoretical background of exponents and
logarithms, as well as some of their important applications.
Starting from the basics, the reader will gain familiarity with how
the exponential and logarithmic functionswork andwill then learn
how to solve different problems with them. The authors give the
readers the opportunity to test their understanding of the topics
discussed by exposing them to 114 carefully chosen problems
whose full solutions can be found at the end of the book.
This item will also be of interest to those working in general
interest.

A publication of XYZ Press. Distributed in North America by the
AmericanMathematical Society.
XYZ Series, Volume 24

December 2016, 150 pages, Hardcover, ISBN: 978-0-9968745-6-4,
2010 Mathematics Subject Classification: 00A05, 00A07, 97U40,
97D50, AMS members US$39.96, List US$49.95, Order code
XYZ/24

Cuban Mathematical
Olympiads
Robert Bosch
Translated by Enrique Treviño

This books stems from the desire to
publish Cuban National Mathematical
Olympiad problems with elegant
solutions and illustrations. It
encompasses all problems from the 2001
to 2016 Olympiads, except for 2002,

with thorough, in-depth solutions. This work is much more than
a compilation of problems; it is a meticulous exposition with
complete solutions to every problem, allowing readers to grasp the
problem-solving techniques discussed.
This item will also be of interest to those working in general
interest.

A publication of XYZ Press. Distributed in North America by the
AmericanMathematical Society.
XYZ Series, Volume 26

March 2017, 203 pages, Hardcover, ISBN: 978-0-9968745-4-0, 2010
Mathematics Subject Classification: 00A05, 00A07, 97U40, 97D50,
AMS members US$43.96, List US$54.95, Order code XYZ/26

Mathematical Physics

Functional Analysis
and Operator Theory
for Quantum Physics
The Pavner Exner
Anniversary Volume
Jaroslav Dittrich, Czech
Academy of Sciences, Rez-
Prague, Czech Republic, Hynek
Kovařík, Università degli Studi
di Brescia, Italy, and Ari Laptev,
Imperial College London, United
Kingdom, Editors

This volume is dedicated to Pavel Exner on the occasion of his 70th
anniversary. It collects contributions by numerous scientists with
expertise in mathematical physics, and, in particular, in problems
arising fromquantummechanics.
The questions addressed in the contributions cover awide range of
topics. A lot of attention is paid to differential operators with zero
range interactions, which are often used as models in quantum
mechanics. Several authors consider problems related to systems
with mixed-dimensions such as quantum waveguides, quantum
layers and quantum graphs. Eigenvalues and eigenfunctions of
Laplace and Schrödinger operators are discussed too, as well as
systemswith adiabatic time evolution.
Although most of the problems treated in the book have
a quantum mechanical background, some contributions
deal with issues which go well beyond this framework:
for example, the Cayley–Hamilton theorem, approximation
formulae for contraction semigroups or factorization of analytic
operator-valued Fredholm functions. As for the mathematical
tools involved, the book provides a wide variety of techniques
from functional analysis and operator theory.
Altogether, the volume presents a collection of research papers
which will be of interest to any active scientist working in one of
the abovementioned fields.
This item will also be of interest to those working in differential
equations.

A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
EMS Series of Congress Reports, Volume 12

May 2017, 597 pages, Hardcover, ISBN: 978-3-03719-175-0, 2010
Mathematics Subject Classification: 81Q37, 81Q35, 35P15, 35P25,
AMS members US$94.40, List US$118, Order code EMSSCR/12
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New AMS-Distributed Publications

The Mathematical
Validity of the 𝑓(𝑅)
Theory of Modified
Gravity
Philippe G. LeFloch, Université
Pierre et Marie Curie, Paris,
France, and Yue Ma, Xi’an
Jiaotong University, China

This monograph solves the Cauchy problem for the 𝑓(𝑅) theory
of modified gravity, which generalizes Einstein’s theory. In the
Einstein–Hilbert functional, the spacetime scalar curvature 𝑅 is
replaced by a nonlinear function 𝑓(𝑅). The field equations are of
order four in the derivatives of themetric.
In this pioneering work, the authors provide a rigorous validation
of this theory by analyzing the singular convergence of 𝑓(𝑅)
toward𝑅.
This item will also be of interest to those working in differential
equations.

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.
Mémoires de la Société Mathématique de France, Number 150

January 2017, 119 pages, Softcover, ISBN: 978-2-85629-849-7,
2010 Mathematics Subject Classification: 83C05, 35L15, 83C99,
AMS members US$41.60, List US$52, Order code SMFMEM/150
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