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Algebra and Algebraic Geometry

Galois Theories of Linear
Difference Equations:
An Introduction

Charlotte Hardouin and Jacques
Sauloy, Institut de Mathématiques
de Toulouse, France, and Michael
F. Singer, North Carolina State
University, Raleigh, NC

This book is a collection of three
introductory tutorials coming out of three courses given at the
CIMPA Research School “Galois Theory of Difference Equations” in
Santa Marta, Columbia, July 23–August 1, 2012. The aim of these
tutorials is to introduce the reader to three Galois theories of linear
difference equations and their interrelations. Each of the three articles
addresses a different galoisian aspect of linear difference equations.
The authors motivate and give elementary examples of the basic
ideas and techniques, providing the reader with an entry to current
research. In addition each article contains an extensive bibliography
that includes recent papers; the authors have provided pointers to
these articles allowing the interested reader to explore further.

Contents: M. F. Singer, Algebraic and algorithmic aspects of linear
difference equations; C. Hardouin, Galoisian approach to differential
transcendence; J. Sauloy, Analytic study of q-difference equations.

Mathematical Surveys and Monographs, Volume 211

May 2016, 171 pages, Hardcover, ISBN: 978-1-4704-2655-2, LC
2015039225, 2010 Mathematics Subject Classification: 05A19, 12H05,
12H10, 20G15, 20H20, 39A06, 39A10, 39A13, AMS members US$88,
List US$110, Order code SURV/211

Matrix Groups for
Undergraduates
Second Edition

Kristopher Tapp, Saint Joseph’s
University, Philadelphia, PA

Matrix groups touch an enormous spectrum
of the mathematical arena. This textbook
brings them into the undergraduate
curriculum. It makes an excellent

one-semester course for students familiar with linear and abstract
algebra and prepares them for a graduate course on Lie groups.

Matrix Groups for Undergraduates is concrete and example-driven,
with geometric motivation and rigorous proofs. The story begins
and ends with the rotations of a globe. In between, the author
combines rigor and intuition to describe the basic objects of Lie
theory: Lie algebras, matrix exponentiation, Lie brackets, maximal tori,
homogeneous spaces, and roots.

This second edition includes two new chapters that allow for an easier
transition to the general theory of Lie groups.

From reviews of the First Edition:

This book could be used as an excellent textbook for a one semester
course at university and it will prepare students for a graduate
course on Lie groups, Lie algebras, etc. … The book combines an
intuitive style of writing with rigorous definitions and proofs, giving
examples from fields of mathematics, physics, and other sciences
where matrices are successfully applied. The book will surely be
interesting and helpful for students in algebra and their teachers.

—European Mathematical Society Newsletters

This is an excellent, well-written textbook which is strongly
recommended to a wide audience of readers interested in
mathematics and its applications. The book is suitable for a one
semester undergraduate lecture course in matrix groups, and would
also be useful supplementary reading for more general group theory
courses.

—MathSciNet (or Mathematical Reviews)

Contents: Why study matrix groups?; Matrices; All matrix groups
are real matrix groups; The orthogonal groups; The topology of
matrix groups; Lie algebras; Matrix exponentiation; Matrix groups are
manifolds; The Lie bracket; Maximal tori; Homogeneous manifolds;
Roots; Bibliography; Index.
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Student Mathematical Library, Volume 79

May 2016, 239 pages, Softcover, ISBN: 978-1-4704-2722-1, LC

2015038141, 2010 Mathematics Subject Classification: 20-02, 20G20;

20C05, 22E15, All Individuals US$39.20, List US$49, Institutional

member US$39.20, Order code STML/79

Analysis

Modern Trends in
Constructive Function
Theory

Douglas P. Hardin, Vanderbilt
University, Nashville, TN, Doron
S. Lubinsky, Georgia Institute of
Technology, Atlanta, GA, and Brian
Z. Simanek, Vanderbilt University,
Nashville, TN, Editors

This volume contains the proceedings of the conference Constructive
Functions 2014, held from May 26–30, 2014, at Vanderbilt University,
Nashville, TN, in honor of Ed Saff’s 70th birthday.

The papers in this volume contain results on polynomial
approximation, rational approximation, Log-optimal configurations
on the sphere, random continued fractions, ratio asymptotics
for multiple orthogonal polynomials, the bivariate trigonometric
moment problem, minimal Riesz energy, random polynomials, Padé
and Hermite-Padé approximation, orthogonal expansions, hyperbolic
differential equations, Bergman polynomials, the MeijerG-function,
polynomial ensembles, and integer lattice points.

Contents: D. S. Lubinsky, Ed Saff at three score and ten; V. Totik,
The tale of a formula; P. D. Dragnev, Log-optimal configurations
on the sphere; L. Lorentzen, Convergence of random continued
fractions and random iterations of Möbius transformations; W. Van
Assche, Ratio asymptotics for multiple orthogonal polynomials;
J. S. Geronimo and A. Pangia, Study of a parametrization of the
bivariate trigonometric moment problem; J. S. Brauchart, Explicit
formulas for the Riesz energy of theNth roots of unity; I. E. Pritsker,
Asymptotic zero distribution of random polynomials spanned by
general bases; G. López Lagomasino, On row sequences of Padé
and Hermite-Padé approximation; Y. Xu, Orthogonal expansions
for generalized Gegenbauer weight function on the unit ball;
A. I. Aptekarev, The Mhaskar-Saff variational principle and location
of the shocks of certain hyperbolic equations; N. Stylianopoulos,
Boundary estimates for Bergman polynomials in domains
with corners; A. Martínez-Finkelshtein, E. A. Rakhmanov, and
S. P. Suetin, Asymptotics of type I Hermite–Padé polynomials for
semiclassical functions; A. Cuyt and W.-S. Lee, Sparse interpolation
and rational approximation; Y. Lin and R. Wong, Asymptotics
of the Meijer G-functions; A. B. J. Kuijlaars, Transformations of
polynomial ensembles; J. Bourgain, P. Sarnak, and Z. Rudnick,
Local statistics of lattice points on the sphere; M. Budišić and M.
Putinar, Conditioning moments of singular measures for entropy
maximization II: Numerical examples.

Contemporary Mathematics, Volume 661

April 2016, 297 pages, Softcover, ISBN: 978-1-4704-2534-0, LC

2015035790, 2010 Mathematics Subject Classification: 11P21, 26C10,

31A15, 33C50, 35L67, 40A15, 41A21, 42C05, 60B20, AMS members

US$86.40, List US$108, Order code CONM/661

Differential Equations

Imaging, Multi-scale and
High Contrast Partial
Differential Equations

Habib Ammari, Ecole Normale
Supérieure, Paris, France, Yves
Capdeboscq, Mathematical
Institute, Oxford, United Kingdom,
Hyeonbae Kang, Inha University,
Incheon, Korea, and Imbo Sim,
National Institute of Mathematical
Sciences, Daejeon, Korea, Editors

This volume contains the proceedings of the Seoul ICM 2014 Satellite
Conference on Imaging, Multi-scale and High-Contrast PDEs, held
from August 7–9, 2014, in Daejeon, Korea.

The mathematical analysis of partial differential equations modelling
materials, or tissues, presenting multiple scales has been a very
active area of research. The study of the corresponding imaging
or reconstruction problem is a more recent area. If the material
parameters of the partial differential equation present high
contrast ratio, then the solution to the PDE becomes particularly
challenging to analyze and compute. On the other hand, imaging
in highly heterogeneous media poses significant challenges to the
mathematical community.

The focus of this volume is on recent progress towards complete
understanding of the direct problem with high contrast or high
frequencies, and unified approaches to the inverse and imaging
problems for both small and large contrast or frequencies. Of
particular importance in imaging are shape representation techniques
and regularization approaches. Special attention is devoted to new
models and problems coming from physics leading to innovative
imaging and signal processing methods.

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

Contents: H. Ammari, S. Mallat, I. Waldspurger, and H. Wang,
Wavelet methods for shape perception in electro-sensing; H. Ammari
and H. Wang, Time-domain multiscale shape identification in
electro-sensing; H. Kang and E. Kim, Estimation of stress in the
presence of closely located elastic inclusions: A numerical study;
H. Lee and J. Lee, Array dependence of effective parameters
of dilute periodic elastic composite; M. Lim, A review on the
enhancement of near-cloaking using the multilayer structure;
G. S. Alberti and Y. Capdeboscq, On local non-zero constraints in
PDE with analytic coefficients; J. Garnier, Daylight imaging for virtual
reflection seismology; M. Afzal, M. Ayub, R. Nawaz, and A. Wahab,
Mode-matching solution of a scattering problem in flexible waveguide
with abrupt geometric changes; D. P. Challa, Direct scattering by a
sound hard small body; G. Ciraolo, Helmholtz equation in unbounded
domains: Some convergence results for a constrained optimization
problem.
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Contemporary Mathematics, Volume 660

April 2016, 148 pages, Softcover, ISBN: 978-1-4704-1923-3, LC

2015037186, 2010 Mathematics Subject Classification: 35B10, 35B30,

35J05, 35J25, 35R30, 35R60, 65N15, 65T60, 86A15, AMS members

US$86.40, List US$108, Order code CONM/660

General Interest

The Case of
Academician
Nikolai Nikolaevich
Luzin

Sergei S. Demidov, Russian
Academy of Sciences, Moscow,
Russia, and Boris V. Lëvshin,
Editors
Translated by Roger Cooke

The Soviet school, one of the glories of twentieth-century
mathematics, faced a serious crisis in the summer of 1936. It was
suffering from internal strains due to generational conflicts between
the young talents and the old establishment. At the same time, Soviet
leaders (including Stalin himself) were bent on “Sovietizing” all of
science in the USSR by requiring scholars to publish their works in
Russian in the Soviet Union, ending the nearly universal practice of
publishing in the West. A campaign to “Sovietize” mathematics in the
USSR was launched with an attack on Nikolai Nikolaevich Luzin, the
leader of the Soviet school of mathematics, in Pravda. Luzin was
fortunate in that only a few of the most ardent ideologues wanted
to destroy him utterly. As a result, Luzin, though humiliated and
frightened, was allowed to make a statement of public repentance
and then let off with a relatively mild reprimand. A major factor in
his narrow escape was the very abstractness of his research area
(descriptive set theory), which was difficult to incorporate into a
propaganda campaign aimed at the broader public.

The present book contains the transcripts of five meetings of the
Academy of Sciences commission charged with investigating the
accusations against Luzin, meetings held in July of 1936. Ancillary
material from the Soviet press of the time is included to place these
meetings in context.

It is wonderful to have this book available in English translation.
“The Case of Academician Luzin” is a highly significant event in
the history of Soviet mathematics; with its presentation of original
sources, together with ample commentary, this book will now convey
the full import of this event to a new readership.

—Christopher Hollings, Oxford University, author of “Mathematics
across the Iron Curtain”

. . .an important contribution toward the understanding of the fate of
a great mathematician in Stalin’s time. We learn here the details of
how he was judged in a political trial. I would like to immodestly
suggest that reading this source together with Jean-Michel Kantor’s
and my recent book “Naming Infinity” will clarify an episode in both
the history of mathematics and of the Soviet Union that has long
mystified observers.

—Loren Graham, professor emeritus of the history of science,
MIT and Harvard

Contents: Introduction; The case of academician Luzin in the
collective memory of the scientific community; Minutes of the
meetings of the USSR Academy of Sciences Commission in the case of
academician Luzin: Minutes of the meeting of the USSR Academy
of Sciences Commission in the matter of academician Luzin: 7
July; Minutes of the meeting of the USSR Academy of Sciences
Commission in the matter of academician Luzin: 9 July; Minutes
of the meeting of the USSR Academy of Sciences Commission in
the matter of academician Luzin: 11 July; Minutes of the meeting
of the USSR Academy of Sciences Commission in the matter of
academician Luzin: 13 July; Minutes of the meeting of the USSR
Academy of Sciences Commission in the matter of academician Luzin:
15 July; Commentaries on the minutes of the meetings of the USSR
Academy of Sciences Commission in the case of academician Luzin:
Commentary on the minutes of the meeting of the USSR Academy
of Sciences Commission in the matter of academician Luzin: 7
July 1936; Commentary on the minutes of the USSR Academy of
Sciences Commission in the matter of academician Luzin: 9 July 1936;
Commentary on the minutes of the meeting of the USSR Academy of
Sciences Commission in the matter of academician Luzin: 11 July
1936; Commentary on the minutes of the meeting of the USSR
Academy of Sciences Commission in the matter of academician Luzin:
13 July 1936; Commentary on the minutes of the meeting of the USSR
Academy of Sciences Commission in the matter of academician Luzin:
15 July 1936; Literature; Appendices: Appendices introduction; A
pleasant disillusionment; Reply to academician N. Luzin; Enemies
wearing a Soviet mask; Letter from L. Z. Mekhlis, editor of Pravda,
to the Central Committee, 3 July 1936; Resolution concerning the
articles “Response to academician Luzin” and “Enemies wearing a
Soviet mask” in Pravda; Draft of the proposal of the special session of
the Presidium of the USSR Academy of Sciences, 4 July 1936; Letter
from P. L. Kapitsa to Molotov, 6 July 1936; Excerpt from the minutes of
the Presidium meeting of 7 July 1936; Letters from V. I. Vernadskii and
N. V. Nasonov to the Academy of Sciences Division of Mathematical
and Natural Sciences and to academicians A. E. Fersman and N. P.
Gorbunov in support of academician Luzin; Letter from academician
N. N. Luzin to the Central Committee of the Communist Party 7 July
1936; Traditions of servility; Resolution of the General Assembly of
Scientists of the Department of Mechanics and Mathematics and
Institutes of Mathematics, Mechanics, and Astronomy at Moscow
University; Letter from Luzin to an undetermined addressee, 11
July 1936; Enemies wearing a Soviet mask; The Leningrad scholars
respond; Letter from L. Z. Mekhlis, editor of Pravda, to Stalin and
Molotov, 14 July 1936; The enemy exposed; Luzin’s statement to the
Presidium of the Academy of Sciences, 14 July 1936; Academician
Gubkin on so-called academician Luzin; The Belarus scholars on
the exposed enemy Luzin; The scholarly community condemns
enemies wearing a Soviet mask; Note accompanying the draft of the
findings of the Presidium of the USSR Academy of Sciences regarding
academician N. N. Luzin, 25 July 1936; Conclusion of the Commission;
On academician N. N. Luzin. Findings of the Presidium of the USSR
Academy of Sciences, 5 August 1936; To rid academia of Luzinism;
Glossary of Soviet terms and people; Subject index; Name index.

History of Mathematics, Volume 43

May 2016, approximately 386 pages, Hardcover, ISBN: 978-1-4704-
2608-8, 2010 Mathematics Subject Classification: 01A70, 01A72,
01A60, AMS members US$47.20, List US$59, Order code HMATH/43
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New AMS-Distributed
Publications

Analysis

Prequantum Transfer
Operator for Symplectic
Anosov Diffeomorphism

Frédéric Faure, Institut Fourier, St.
Martin d’Hères, France, and Masato
Tsujii, Kyushu University, Fukuoka,
Japan

The authors define the prequantization of
a symplectic and Anosov diffeomorphism.

They study the spectral properties of the transfer operator associated
to a smooth potential. After restriction to theN-th Fourier mode and
lettingN tend to infinity, a structure of concentric bands appear. They
study the eigenvalue repartition in the most external band and they
show that this repartition follows a Weyl law. The authors give a
physical interpretation of the results and they compare them to the
geometric quantization which appears in quantum chaos 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.

Contents: Go to www.ams.org/bookstore.

Astérisque, Number 375

December 2015, 222 pages, Softcover, ISBN: 978-2-85629-823-7, 2010
Mathematics Subject Classification: 37D20, 37D35, 37C30, 81Q20,
81Q50, AMS members US$53.60, List US$67, Order code AST/375

Differential Equations

Critical Functional
Framework and
Maximal Regularity in
Action on Systems of
Incompressible Flows

Raphaël Danchin, Université
Paris-Est, Créteil, France, and Piotr
Bogusław Mucha, Uniwersytet
Warszawski, Poland

This memoir is devoted to endpoint maximal regularity in Besov
spaces for the evolutionary Stokes system in bounded or exterior
domains. The authors get estimates with global-in-time integrability
in intersection of Besov spaces. They apply them in particular to
solve locally for large data or globally for small data the slightly
inhomogeneous Navier–Stokes equations in critical Besov spaces in an
exterior domain.

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: Go to www.ams.org/bookstore.

Mémoires de la Société Mathématique de France, Number 143

December 2015, 151 pages, Softcover, ISBN: 978-2-85629-824-4, 2010
Mathematics Subject Classification: 35B33, 35B45, 35B65, 35Q30,
35Q35, 76D03, 76N10, AMS members US$41.60, List US$52, Order
code SMFMEM/143

Geometry and Topology

Sobolev Estimates
for Two Dimensional
Gravity Water Waves

Thomas Alazard, École Normale
Supérieure et CNRS UMR, Paris,
France, and Jean-Marc Delort,
Université Paris 13, Villetaneuse,
France

The authors’ goal in this volume is to apply a
normal forms method to estimate the Sobolev norms of the solutions
of the water waves equation. They construct a paradifferential change
of unknown, without derivatives losses, which eliminates the part of
the quadratic terms that bring non zero contributions in a Sobolev
energy inequality. The authors’ approach is purely Eulerian: they
work on the Craig-Sulem-Zakharov formulation of the water waves
equation.

In addition to these Sobolev estimates, the authors also prove
L2-estimates for the ∂αx Zβ-derivatives of the solutions of the water
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waves equation, where Z is the Klainerman vector field t∂t + 2x∂x.
These estimates are used in one of the book’s references. In that
reference, the authors prove a global existence result for the
water waves equation with smooth, small, and decaying at infinity
Cauchy data, and they obtain an asymptotic description in physical
coordinates of the solution, which shows that modified scattering
holds. The proof of this global in time existence result relies on
the simultaneous bootstrap of some Hölder and Sobolev a priori
estimates for the action of iterated Klainerman vector fields on the
solutions of the water waves equation. The present volume contains
the proof of the Sobolev part of that bootstrap.

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

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: Go to www.ams.org/bookstore.

Astérisque, Number 374

November 2015, 241 pages, Softcover, ISBN: 978-2-85629-821-3, 2010

Mathematics Subject Classification: 53C24, 20F65, 53C23, 20E08,

20F67, 20F69, 19D35, AMS members US$60, List US$75, Order code

AST/374

Lagrangian Floer Theory
and Mirror Symmetry
on Compact Toric
Manifolds

Kenji Fukaya, State University
of New York, Stony Brook, NY,
Yong-Geun Oh, Pohang University
of Science and Technology, Korea,
Hiroshi Ohta, Nagoya University,
Japan, and Kaoru Ono, Kyoto
University, Japan

In this volume, the authors study Lagrangian Floer theory on toric
manifolds from the point of view of mirror symmetry. They construct
a natural isomorphism between the Frobenius manifold structures of
the (big) quantum cohomology of the toric manifold and of Saito’s
theory of singularities of the potential function constructed in
[Fukaya, Tohoku Math. J. 63 (2011)] via the Floer cohomology
deformed by ambient cycles. Their proof of the isomorphism involves
the open-closed Gromov–Witten theory of one-loop.

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

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: Go to www.ams.org/bookstore.

Astérisque, Number 376

February 2016, 340 pages, Softcover, ISBN: 978-2-85629-825-1, 2010

Mathematics Subject Classification: 53D37, 53D40, 53D45, 14B07,

14M25, 37J05, AMS members US$65.60, List US$82, Order code

AST/376
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