
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

The Invariant Theory
of Matrices
Corrado De Concini, Sapienza
Università di Roma, Rome, Italy,
and Claudio Procesi, Sapienza
Università di Roma, Rome, Italy

This book gives a unified, complete, and
self-contained exposition of the main
algebraic theorems of invariant theory for
matrices in a characteristic free approach.

More precisely, it contains the description of polynomial functions
in several variables on the set of𝑚×𝑚matrices with coefficients
in an infinite field or even the ring of integers, invariant under
simultaneous conjugation.
Following Hermann Weyl’s classical approach, the ring of
invariants is described by formulating and proving

• the first fundamental theorem that describes a set of
generators in the ring of invariants, and

• the second fundamental theorem that describes relations
between these generators.

The authors study both the case of matrices over a field of
characteristic 0 and the case of matrices over a field of positive
characteristic. While the case of characteristic 0 can be treated
following a classical approach, the case of positive characteristic
(developed by Donkin and Zubkov) is much harder. A presentation
of this case requires the development of a collection of tools.
These tools and their application to the study of invariants are
exlained in an elementary, self-containedway in the book.
Contents: Introduction and preliminaries; The classical theory;
Quasi-hereditary algebras; The Schur algebra; Matrix functions
and invariants; Relations; The Schur algebra of a free algebra;
Bibliography; General index; Symbol index.
University Lecture Series, Volume 69

January 2018, 153 pages, Softcover, ISBN: 978-1-4704-4187-6,
LC 2007041943, 2010 Mathematics Subject Classification: 15A72,
14L99, 20G20, 20G05,AMS members US$35.20, List US$44, Order
code ULECT/69

Applications

Mathematics of
Optimization: How to
do Things Faster
Steven J. Miller,Williams College,
Williamstown, MA

Optimization Theory is an active area
of research with numerous applications;
many of the books are designed for
engineering classes, and thus have an
emphasis on problems from such fields.

Covering much of the same material, there is less emphasis on
coding and detailed applications as the intended audience is
more mathematical. There are still several important problems
discussed (especially scheduling problems), but there is more
emphasis on theory and less on the nuts and bolts of coding. A
constant theme of the text is the “why” and the “how” in the
subject.Why arewe able to do a calculation efficiently?How should
we look at a problem? Extensive effort is made to motivate the
mathematics and isolate how one can apply ideas/perspectives to
a variety of problems. Asmany of the key algorithms in the subject
require too much time or detail to analyze in a first course (such
as the run-time of the Simplex Algorithm), there are numerous
comparisons to simpler algorithms which students have either
seen or can quickly learn (such as the Euclidean algorithm) to
motivate the type of results on run-time savings.
Contents: Classical algorithms: Efficient multiplication, I;
Efficient multiplication, II; Introduction to linear programming:
Introduction to linear programming; The canonical linear
programming problem; Symmetries and dualities; Basic feasible
and basic optimal solutions; The simplex method; Advanced
linear programming: Integer programming; Integer optimization;
Multi-objective and quadratic programming; The traveling
salesman problem; Introduction to stochastic linear programming;
Fixed point theorems: Introduction to fixed point theorems;
Contraction maps; Sperner’s lemma; Brouwer’s fixed point
theorem; Advanced topics: Gale-Shapley algorithm; Interpolating
functions; The four color problem; The Kepler conjecture; Index;
Bibliography.
Pure and Applied Undergraduate Texts, Volume 30
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December 2017, 327 pages, Hardcover, ISBN: 978-1-4704-4114-2,
LC 2017029521, 2010 Mathematics Subject Classification: 46N10,
65K10, 90C05, 97M40, 58C30, 11Y16, 68Q25, AMS members
US$55.20, List US$69, Order code AMSTEXT/30

Differential Equations

Eigenfunctions of
the Laplacian on a
Riemannian Manifold
Steve Zelditch, Northwestern
University, Evanston, IL

Eigenfunctions of the Laplacian of a
Riemannian manifold can be described
in terms of vibrating membranes as well
as quantum energy eigenstates. This
book is an introduction to both the

local and global analysis of eigenfunctions. The local analysis of
eigenfunctions pertains to the behavior of the eigenfunctions
on wavelength scale balls. After re-scaling to a unit ball, the
eigenfunctions resemble almost-harmonic functions. Global
analysis refers to the use of wave equation methods to relate
properties of eigenfunctions to properties of the geodesic flow.
The emphasis is on the global methods and the use of Fourier
integral operator methods to analyze norms and nodal sets
of eigenfunctions. A somewhat unusual topic is the analytic
continuation of eigenfunctions to Grauert tubes in the real analytic
case, and the study of nodal sets in the complex domain.
The book, which grew out of lectures given by the author at a CBMS
conference in 2011, provides complete proofs of some model
results, butmore often it gives informal and intuitive explanations
of proofs of fairly recent results. It conveys inter-related themes
and results and offers an up-to-date comprehensive treatment of
this important active area of research.
This item will also be of interest to those working in analysis.

Contents: Introduction; Geometric preliminaries; Main results;
Model spaces of constant curvature; Local structure of
eigenfunctions; Hadamard parametrics on Riemannianmanifolds;
Lagrangian distributions and Fourier integral operators; Small
time wave group and Weyl asymptotics; Matrix elements; 𝐿𝑝

nroms; Quantum integrable systems; Restriction theorems; Nodal
sets: Real domain; Eigenfunctions in the complex domain; Index.
CBMS Regional Conference Series in Mathematics, Number 125

January 2018, 394 pages, Softcover, ISBN: 978-1-4704-1037-7,
2010 Mathematics Subject Classification: 34L20, 35P20, 35J05,
35L05, 53D25, 58J40, 58J50,AMS members US$63.20, List US$79,
Order code CBMS/125

Geometry and Topology

Two-Dimensional
Spaces, Volumes 1, 2,
and 3
James W. Cannon, Brigham
Young University, Provo, UT

This three-volume collection is devoted
to the geometry, topology, and curvature
of 2-dimensional spaces. The collection
provides a guided tour through a wide

range of topics by one of the twentieth century’s masters of
geometric topology. The books are accessible to college and
graduate students and provide perspective and insight to
mathematicians at all levels who are interested in geometry and
topology.
Each volume in this set is sold separately. For a description of each
volume, see the New Publication entries that follow.

Set: December 2017, 389 pages, Softcover, ISBN: 978-1-4704-
4323-8, 2010 Mathematics Subject Classification: 51-01, 51M10,
53A35, 53A05, AMS members US$79.20, List US$99, Order code
MBK-CANNON-SET

Geometry of Lengths,
Areas, and Volumes
Two-Dimensional Spaces,
Volume 1
James W. Cannon, Brigham
Young University, Provo, UT

This is the first of a three volume
collection devoted to the geometry,
topology, and curvature of 2-dimensional

spaces. The collection provides a guided tour through awide range
of topics by one of the twentieth century’s masters of geometric
topology. The books are accessible to college and graduate
students and provide perspective and insight to mathematicians
at all levels who are interested in geometry and topology.
The first volume begins with length measurement as dominated
by the Pythagorean Theorem (three proofs) with application to
number theory; areas measured by slicing and scaling, where
Archimedes uses the physical weights and balances to calculate
spherical volume and is led to the invention of calculus; areas by
cut and paste, leading to the Bolyai-Gerwien theorem on squaring
polygons; areas by counting, leading to the theory of continued
fractions, the efficient rational approximation of real numbers,
and Minkowski’s theorem on convex bodies; straight-edge and
compass constructions, giving complete proofs, including the
transcendence of 𝑒 and 𝜋, of the impossibility of squaring the
circle, duplicating the cube, and trisecting the angle; and finally to
a construction of theHausdorff-Banach-Tarski paradox that shows
some spherical sets are too complicated and cloudy to admit a
well-defined notion of area.
Contents: Lengths—The Pythagorean theorem; Consequences of
the Pythagorean theorem; Areas; Areas by slicing and scaling;
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Areas by cut and paste; Areas by counting; Unsolvable problems in
Euclidean geometry; Does every set have a size?; Bibliography.

December 2017, 119 pages, Softcover, ISBN: 978-1-4704-3714-5,
LC 2017024690, 2010 Mathematics Subject Classification: 51-01,
AMS members US$39.20, List US$49, Order codeMBK/108

Topology as Fluid
Geometry
Two-Dimensional Spaces,
Volume 2
James W. Cannon, Brigham
Young University, Provo, UT

This is the second of a three volume
collection devoted to the geometry,
topology, and curvature of 2-dimensional

spaces. The collection provides a guided tour through awide range
of topics by one of the twentieth century’s masters of geometric
topology. The books are accessible to college and graduate
students and provide perspective and insight to mathematicians
at all levels who are interested in geometry and topology.
The second volume deals with the topology of 2-dimensional
spaces. The attempts encountered in Volume 1 to understand
length and area in the plane lead to examplesmost easily described
by the methods of topology (fluid geometry): finite curves of
infinite length, 1-dimensional curves of positive area, space-filling
curves (Peano curves), 0-dimensional subsets of the plane through
which no straight path can pass (Cantor sets), etc. Volume 2
describes such sets. All of the standard topological results about
2-dimensional spaces are then proved, such as the Fundamental
Theorem of Algebra (two proofs), the No Retraction Theorem, the
Brouwer Fixed Point Theorem, the Jordan Curve Theorem, the
Open Mapping Theorem, the Riemann-Hurwitz Theorem, and the
Classification Theorem for Compact 2-manifolds. Volume 2 also
includes a number of theorems usually assumed without proof
since their proofs are not readily available, for example, the Zippin
Characterization Theorem for 2-dimensional spaces that are
locally Euclidean, the Schoenflies Theorem characterizing the disk,
the Triangulation Theorem for 2-manifolds, and the R. L. Moore’s
Decomposition Theorem so useful in understanding fractal sets.
Contents: The fundamental theorem of algebra; The Brouwer
fixed point theorem; Tools; Lebesgue covering dimension; Fat
curves and Peano curves; The arc, the simple closed curve, and the
Cantor set; Algebraic topology; Characterization of the 2-sphere;
2-manifolds; Arcs in 𝕊2 are tame; R. L. Moore’s decomposition
theorem; The open mapping theorem; Triangulation of
2-manifolds; Structure and classification of 2-manifolds; The
torus; Orientation and Euler characteristic; The Riemann-Hurwitz
theorem; Bibliography.

December 2017, 165 pages, Softcover, ISBN: 978-1-4704-3715-2,
LC 2017024690, 2010 Mathematics Subject Classification: 57-01,
57M20,AMSmembers US$39.20, ListUS$49,Order codeMBK/109

Non-Euclidean
Geometry and
Curvature
Two-Dimensional Spaces,
Volume 3
James W. Cannon, Brigham
Young University, Provo, UT

This is the final volume of a three volume
collection devoted to the geometry, topology, and curvature of
2-dimensional spaces. The collection provides a guided tour
through a wide range of topics by one of the twentieth century’s
masters of geometric topology. The books are accessible to college
and graduate students and provide perspective and insight to
mathematicians at all levels who are interested in geometry and
topology.
Einstein showed how to interpret gravity as the dynamic response
to the curvature of space-time. Bill Thurston showed us that
non-Euclidean geometries and curvature are essential to the
understanding of low-dimensional spaces. This third and final
volume aims to give the reader a firm intuitive understanding of
these concepts in dimension 2. The volume first demonstrates
a number of the most important properties of non-Euclidean
geometry by means of simple infinite graphs that approximate
that geometry. This is followed by a long chapter taken from
lectures the author gave at MSRI, which explains a more classical
view of hyperbolic non-Euclidean geometry in all dimensions.
Finally, the author explains a natural intrinsic obstruction to
flattening a triangulated polyhedral surface into the plane without
distorting the constituent triangles. That obstruction extends
intrinsically to smooth surfaces by approximation and is called
curvature. Gauss’s original definition of curvature is extrinsic
rather than intrinsic. The final two chapters show that the book’s
intrinsic definition is equivalent to Gauss’s extrinsic definition
(Gauss’s “Theorema Egregium” (“Great Theorem”)).
Contents: A graphical introduction to hyperbolic geometry;
Hyperbolic geometry; Gravity as curvature; Curvature by
polyhedral approximation; Curvature as a length derivative;
Theorema egregium; Curvature appendix; Bibliography.

December 2017, 105 pages, Softcover, ISBN: 978-1-4704-3716-9,
LC 2017024690, 2010 Mathematics Subject Classification: 51M10,
53A35, 53A05, AMS members US$39.20, List US$49, Order code
MBK/110
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Math Education
Fractions, Tilings, and
Geometry
Bowen Kerins, Education
Development Center, Inc.,
Waltham, MA, Darryl Yong,
Harvey Mudd College, Pomona,
CA, Al Cuoco, Education
Development Center, Inc.,
Waltham, MA, Glenn Stevens,
Boston University, MA, and
Mary Pilgrim, Colorado State
University, Fort Collins, CO

Designed for precollege teachers by a collaborative of teachers,
educators, and mathematicians, Fractions, Tilings, and Geometry
is based on a course offered in the Summer School Teacher
Program at the Park CityMathematics Institute.
The overall goal of the course is an introduction to non-periodic
tilings in two dimensions and space-filling polyhedra. While the
course does not address quasicrystals, it provides the underlying
mathematics that is used in their study. Because of this goal,
the course explores Penrose tilings, the irrationality of the
golden ratio, the connections between tessellations and packing
problems, and Voronoi diagrams in 2 and 3 dimensions. These
topics all connect to precollege mathematics, either as core
ideas (irrational numbers) or enrichment for standard topics in
geometry (polygons, angles, and constructions).
But this book isn’t a “course” in the traditional sense. It consists
of a carefully sequenced collection of problem sets designed
to develop several interconnected mathematical themes. These
materials provide participants with the opportunity for authentic
mathematical discovery—participants build mathematical
structures by investigating patterns, use reasoning to test and
formalize their ideas, offer andnegotiatemathematical definitions,
and apply their theories and mathematical machinery to solve
problems.
Fractions, Tilings, and Geometry is a volume of the book series
“IAS/PCMI—The Teacher Program Series” published by the
American Mathematical Society. Each volume in this series covers
the content of one Summer School Teacher Program year and is
independent of the rest.
Titles in this series are co-published with the Institute for
Advanced Study/Park CityMathematics Institute.
Contents: Problems sets; Facilitator notes; Solutions.
IAS/PCMI—The Teacher Program Series, Volume 7

January 2018, 157 pages, Softcover, ISBN: 978-1-4704-4064-0,
LC 2015022685, 2010 Mathematics Subject Classification: 00-01;
00A07,AMS members US$23.20, List US$29, Order code SSTP/7

Probability and Games
Bowen Kerins, Education
Development Center, Inc.,
Waltham, MA, Darryl Yong,
Harvey Mudd College, Pomona,
CA, Al Cuoco, Education
Development Center, Inc.,
Waltham, MA, Glenn Stevens,
Boston University, MA, and
Mary Pilgrim, Colorado State
University, Fort Collins, CO

Designed for precollege teachers by a collaborative of teachers,
educators, and mathematicians, Probability and Games is based
on a course offered in the Summer School Teacher Program at the
Park CityMathematics Institute.
This course leads participants through an introduction to
probability and statistics, with particular focus on conditional
probability, hypothesis testing, and the mathematics of election
analysis. These ideas are tied together through low-threshold
entry points including work with real and fake coin-flipping data,
short games that lead to key concepts, and inroads to connecting
the topics to number theory and algebra.
But this book isn’t a “course” in the traditional sense. It consists
of a carefully sequenced collection of problem sets designed
to develop several interconnected mathematical themes. These
materials provide participants with the opportunity for authentic
mathematical discovery—participants build mathematical
structures by investigating patterns, use reasoning to test and
formalize their ideas, offer andnegotiatemathematical definitions,
and apply their theories and mathematical machinery to solve
problems.
Probability and Games is a volume of the book series
“IAS/PCMI—The Teacher Program Series” published by the
American Mathematical Society. Each volume in this series covers
the content of one Summer School Teacher Program year and is
independent of the rest.
Titles in this series are co-published with the Institute for
Advanced Study/Park CityMathematics Institute.
Contents: Problem sets for participants; Facilitator notes;
Solutions.
IAS/PCMI—The Teacher Program Series, Volume 6

January 2018, 137 pages, Softcover, ISBN: 978-1-4704-4063-3,
LC 2015022685, 2010 Mathematics Subject Classification: 00-01;
00A07,AMS members US$23.20, List US$29, Order code SSTP/6
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Probability and Statistics

50 Years of
First-Passage
Percolation
Antonio Auffinger,Northwestern
University, Evanston, IL,Michael
Damron, Georgia Institute of
Technology, Atlanta, GA, and
Jack Hanson, The City College of
New York, NY

First-passage percolation (FPP) is a fundamental model in
probability theory that has a wide range of applications to other
scientific areas (growth and infection in biology, optimization in
computer science, disordered media in physics), as well as other
areas of mathematics, including analysis and geometry. FPP was
introduced in the 1960s as a random metric space. Although it is
simple to define, and despite years of work by leading researchers,
many of its central problems remain unsolved.
In this book, the authors describe themain results of FPP, with two
purposes inmind. First, they give self-contained proofs of seminal
results obtained until the 1990s on limit shapes and geodesics.
Second, they discuss recent perspectives and directions including
(1) tools from metric geometry, (2) applications of concentration
of measure, and (3) related growth and competition models. The
authors also provide a collection of old and new open questions.
This book is intended as a textbook for a graduate course or as a
learning tool for researchers.
This item will also be of interest to those working in mathematical
physics.

Contents: Introduction; The time constant and the limit shape;
Fluctuations and concentration bounds; Geodesics; Busemann
functions; Growth and competition models; Variants of FPP and
relatedmodels; Summary of open questions; Bibliography.
University Lecture Series, Volume 68

December 2017, 161 pages, Softcover, ISBN: 978-1-4704-4183-
8, LC 2017029669, 2010 Mathematics Subject Classification:
60K35, 82B43, AMS members US$35.20, List US$44, Order code
ULECT/68

Foundations and
Applications of
Statistics
An Introduction Using R,
Second Edition
Randall Pruim, Calvin College,
Grand Rapids, MI

Foundations and Applications of Statistics simultaneously
emphasizes both the foundational and the computational aspects
of modern statistics. Engaging and accessible, this book is useful
to undergraduate students with a wide range of backgrounds and
career goals.
The exposition immediately begins with statistics, presenting
concepts and results from probability along the way. Hypothesis
testing is introduced very early, and the motivation for several
probability distributions comes from p-value computations.
Pruim develops the students’ practical statistical reasoning
through explicit examples and through numerical and graphical
summaries of data that allow intuitive inferences before
introducing the formal machinery. The topics have been selected
to reflect the current practice in statistics, where computation
is an indispensible tool. In this vein, the statistical computing
environment R is used throughout the text and is integral to the
exposition. Attention is paid to developing students’mathematical
and computational skills as well as their statistical reasoning.
Linear models, such as regression and ANOVA, are treated with
explicit reference to the underlying linear algebra, which is
motivated geometrically.
Foundations and Applications of Statistics discusses both
the mathematical theory underlying statistics and practical
applications that make it a powerful tool across disciplines.
The book contains ample material for a two-semester course in
undergraduate probability and statistics. A one-semester course
based on the book will cover hypothesis testing and confidence
intervals for themost common situations.
In the second edition, the R code has been updated throughout to
take advantage of new R packages and to illustrate better coding
style. New sections have been added covering bootstrap methods,
multinomial and multivariate normal distributions, the delta
method, numerical methods for Bayesian inference, and nonlinear
least squares. Also, the use of matrix algebra has been expanded,
but remains optional, providing instructors with more options
regarding the amount of linear algebra required.
Contents: Data; Probability and random variables; Continuous
distributions; Parameter estimation and testing; Likelihood;
Introduction to linear models; More linear models; A brief
introduction to R; Some mathematical preliminaries; Geometry
and linear algebra review; Hints, answers, and solutions to selected
exercises; Bibliography; Index to R functions, packages, and data
sets; Index.
Pure and Applied Undergraduate Texts, Volume 28

April 2018, approximately 823pages,Hardcover, ISBN: 978-1-4704-
2848-8, LC 2017013678, 2010 Mathematics Subject Classification:
62-01, AMS members US$111.20, List US$139, Order code
AMSTEXT/28

January 2018 Notices of the AMS 79

http://www.ams.org/bookstore-getitem/item=ulect-68
http://www.ams.org/bookstore-getitem/item=ulect-68
http://www.ams.org/bookstore-getitem/item=ulect-68
http://www.ams.org/bookstore-getitem/item=ulect-68
http://www.ams.org/bookstore-getitem/item=amstext-28
http://www.ams.org/bookstore-getitem/item=amstext-28
http://www.ams.org/bookstore-getitem/item=amstext-28
http://www.ams.org/bookstore-getitem/item=amstext-28


New AMS-Distributed Publications

New AMS-Distributed
Publications

Algebra and Algebraic
Geometry

Voevodsky Motives
and 𝑙dh-Descent
Shane Kelly, FB Mathematik und
Informatik, Berlin, Germany

This work applies Gabber’s theorem
on alterations to Voevodsky’s work on
mixedmotives. The author extendsmany
fundamental theorems to DM(𝑘, ℤ[1/𝑝])
where 𝑝 is the exponential characteristic
of the perfect field 𝑘. Two applications are

an isomorphism of Suslin that compares higher Chow groups and
étale cohomology, and calculation of themotivic Steenrod algebra.
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.
Astérisque, Number 391

October 2017, 125 pages, Softcover, ISBN: 978-2-85629-861-9,
2010 Mathematics Subject Classification: 14-XX, 14F42, 32S45,
14C15, 14E15, 14G17, 19E15, 14C25, 14F20, 18E30, 13D15, AMS
members US$41.60, List US$52, Order code AST/391

Variétés Algébriques
Réelles
Fréderic Mangolte, Université
d’Angers, France

Real algebraic varieties are ubiquitous.
They are the first objects students
encounter while learning about
coordinates. But the systematic study of
these objects, however elementary they
may be, is formidable.

This book is will provide the basics of this rich theory and for
more advanced readers, will provide many fundamental results
often missing from the available literature, the “folklore”. In
particular, the introduction of topological methods of the theory
to non-specialists is one of the original features of the book.
The first three chapters introduce the basis and classical methods
of real and complex algebraic geometry. The last three chapters
each focus on one more specific aspect of real algebraic varieties.
The book offers a panorama of classical knowledge and also
addresses the major developments of the last twenty years in

terms of the topology and geometry of varieties of dimension two
and three, without forgetting the curves, the central subject of
Hilbert’s famous sixteenth problem. Various level exercises are
given, and the solutions tomany of them are provided at the end of
each chapter.
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.
Cours Spécialisés—Collection SMF, Number 24

October 2017, 484 pages, Hardcover, ISBN: 978-2-85629-864-0,
2010 Mathematics Subject Classification: 14P25, 14P05, 14Pxx,
14E05, 14E07, 14R05, 14Jxx, 14Hxx, 26C15, 32Jxx, 57M50, 57Mxx,
57N10,AMS members US$84, List US$105, Order code COSP/24

Real Algebraic
Geometry
Jean-Philippe Monnier, LUNAM
Université, LAREMA, Université
d’Angers, France, Karim Bekka,
IRMAR, Université de Rennes
1, France, Goulwen Fichou,
IRMAR, Université de Rennes
1, France, and Ronan Quarez,
IRMAR, Université de Rennes
1, France, Editors; Fréderic
Mangolte, LUNAM Université,
LAREMA, Université d’Angers,
France, Jean-Philippe Rolin, IMB,
Université de Bourgogne, Dijon,
France, Krzysztof Kurdyka,
Université de Savoie Mont-Blanc,
Le Bourget-du-Lac, France,
Saugata Basu, Purdue University,
West Layafette, Indiana, and
Victoria Powers, Emory
University, Atlanta, Georgia

This volume presents an overview of the research in real algebraic
geometry. The volume contains an introduction and five survey
articles. The topics are real rational surfaces, o-minimal geometry,
analytic arcs and real analytic singularities, algorithms in real
algebraic geometry, positive polynomials, and sums of squares.
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.
Panoramas et Synthèses, Number 51

October 2017, 180 pages, Softcover, ISBN: 978-2-85629-857-
2, 2010 Mathematics Subject Classification: 03C64, 11G99, 11U09,
14A10, 14P10, 14P15, 14Pxx, 26E10, 32B10, 68W30,AMSmembers
US$53.60, List US$67, Order code PASY/51
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Analysis

A Free Boundary
Problem for the
Localization of
Eigenfunctions
Guy David, Université de
Paris-Sud, France, Marcel
Filoche, École Polytechnique,
Palaiseau, France, David
Jerison, Massachusetts Institute
of Technology, Cambridge,
MA, and Svitlana Mayboroda,
University of Minnesota, School
of Mathematics, Minneapolis, MN

The authors study a variant of the Alt, Caffarelli, and Friedman
free boundary problem, with many phases and a slightly different
volume term, which the authors originally designed to guess the
localization of eigenfunctions of a Schrödinger operator in a
domain. The authors prove Lipschitz bounds for the functions and
some nondegeneracy and regularity properties for the domains.
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.
Astérisque, Number 392

October 2017, 203 pages, Softcover, ISBN: 978-2-85629-863-
3, 2010 Mathematics Subject Classification: 49Q20, 35B65, AMS
members US$53.60, List US$67, Order code AST/392

General Interest
115 Trigonometry
Problems from
the AwesomeMath
Summer Program
Titu Andreescu, University
of Texas at Dallas, and Vlad
Crişan, University of Göttingen,
Germany

This book offers a comprehensive overview of the trigonometric
functions and contains a collection of 115 carefully selected
introductory and advanced problems in trigonometry from
world-wide renownedOlympiads andmathematical magazines, as
well as original problems designed by the authors. Together with
the beautiful examples and the creative solutions, the present text
is a valuable resource and teaching tool for anybody who wants to
explore the beauty of trigonometry.

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

A publication of XYZ Press. Distributed in North America by the
AmericanMathematical Society.
XYZ Series, Volume 28

November 2017, 200 pages, Hardcover, ISBN: 978-0-9993428-0-0,
2010 Mathematics Subject Classification: 00A05, 00A07, 97U40,
97D50, AMS members US$47.96, List US$59.95, Order code
XYZ/28

Logic and Foundations

Around the Zilber-Pink
Conjecture
Philipp Habegger, University of
Basel, Switzerland,Gäel Rémond,
Institut Fourier, Grenoble, France,
Thomas Scanlon, University of
California, Berkeley, Emmanuel
Ullmo, Institut des Hautes Études
Scientifiques, Bures sur Yvette,
France, and Andrei Yafaev,
University College London,
United Kingdom

Following Faltings and Vojta’s work proving the Mordell-Lang
conjecture for abelian varieties and Raynaud’s work proving the
Manin-Mumford conjecture, many new diophantine questions
appeared, often described as problems of unlikely intersections.
The arithmetic of moduli spaces of abelian varieties and, more
generally, Shimura varieties has been parallel-developed around
the central André-Oort conjecture. These two themes can be
placed in a common frame—the Zilber-Pink conjecture.
This volume is an introduction to these problems and to the
various techniques used: geometry, height theory, reductive
groups and Hodge theory, Shimura varieties, and model theory
via the notion of o-minimal structure. The volume contains texts
corresponding to courses presented at CIRM in May 2011 by
Philipp Habegger, Gaël Rémond, Thomas Scanlon, Emmanuel
Ullmo, and Andrei Yafaev and an ample introduction by E. Ullmo
centered on the notion of bi-algebraicity aimed at a presentation of
the general setting.
This item will also be of interest to those working in number
theory.

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.
Panoramas et Synthèses, Number 52

October 2017, 284 pages, Softcover, ISBN: 978-2-85629-856-5,
2010 Mathematics Subject Classification: 03C64, 11G10, 11G15,
11G50, 11J81, 14G35, 14K15, 14G40, 14J20, 14T05, 22E40, AMS
members US$65.60, List US$82, Order code PASY/52
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