
A M E R I C A N  M A T H E M A T I C A L  S O C I E T Y

PROVIDENCE, RHODE ISLAND  USA         ISSN  0273-0979 (print)         ISSN  1088-9485 (online)

of the
( N E W  S E R I E S )

BULLETIN

Articles Susan Friedlander 
 Chief Editor

Book Reviews Peter Kuchment

Editors

 VOLUME 53   NUMBER 4 OCTOBER 2016

Available electronically at 
www.ams.org/bull/



Bulletin (New Series) of the American Mathematical Society

The Bulletin publishes expository articles on contemporary mathematical research writ-
ten in a way that gives insight to mathematicians who may not be experts in the particular
topic. The Bulletin publishes, by invitation only, reviews of selected books in mathematics
and short articles in the “Mathematical Perspectives” section.

The book review appearing on pp. 701–705 of this volume is reprinted with permission.
Copyright c©2015 Society for Industrial and Applied Mathematics. All rights reserved.

Submission information. See Information for Authors at the end of this issue.
Publication on the AMS website. Articles are published on the AMS website

individually after proof is returned from authors and before appearing in an issue.
Subscription information. Bulletin (New Series) of the American Mathematical

Society is published quarterly. It is available electronically from www.ams.org/journals/.

For paper delivery, subscription prices for Volume 53 (2016) are US$574 list, US$459.20
institutional member, US$344.40 individual member, US$516.60 corporate member. The
subscription price for members is included in the annual dues. Subscription renewals
are subject to late fees. See www.ams.org/journal-faq for more journal subscription
information. If ordering the paper version, add US$5 for delivery within the United
States; US$8 for delivery outside the United States.

Back number information. For back issues see www.ams.org/backvols.
Subscriptions and orders should be addressed to the American Mathematical Society,

P.O. Box 845904, Boston, MA 02284-5904 USA. All orders must be accompanied by pay-
ment. Other correspondence should be addressed to the American Mathematical Society,
201 Charles Street, Providence, RI 02904-2294 USA.

Copying and reprinting. Individual readers of this publication, and nonprofit li-
braries acting for them, are permitted to make fair use of the material, such as to copy
an article for use in teaching or research. Permission is granted to quote brief passages
from this publication in reviews, provided the customary acknowledgment of the source
is given. Republication, systematic copying, or multiple reproduction of any material in
this publication is permitted only under license from the American Mathematical Soci-
ety. Permissions to reuse portions of AMS publication content are now being handled
by Copyright Clearance Center’s RightsLink�service. For more information, please visit
http : //www.ams.org/rightslink.

Translation rights and licensed reprint requests should be sent to reprint-permission@
ams.org.

Excluded from these provisions is material for which the author holds copyright. In
such cases, requests for permission to reuse or reprint should be addressed directly to the
author(s). Copyright ownership is indicated in the notice in the lower right-hand corner
of the first page of each article.

Bulletin (New Series) of the American Mathematical Society (ISSN 0273-0979 (print); ISSN 1088-
9485 (online)) is published quarterly by the American Mathematical Society at 201 Charles Street,
Providence, RI 02904-2294 USA. Periodicals postage is paid at Providence, Rhode Island, and addi-
tional mailing offices. POSTMASTER: Send address changes to Bulletin (New Series) of the American
Mathematical Society, American Mathematical Society, 201 Charles Street, Providence, RI 02904-2294
USA.

c© 2016 American Mathematical Society. All rights reserved.

This journal is indexed in Mathematical Reviews, Science Citation Index�,
Science Citation IndexTM–Expanded, ISI Alerting ServicesSM, CompuMath

Citation Index�, and Current Contents�/Physical, Chemical &
Earth Sciences. This journal is archived in Portico and in CLOCKSS.

Printed in the United States of America.
∞© The paper used in this journal is acid-free and falls within
the guidelines established to ensure permanence and durability.

10 9 8 7 6 5 4 3 2 1 21 20 19 18 17 16



BULLETIN OF THE AMERICAN MATHEMATICAL SOCIETY

CONTENTS

Vol. 53, No. 4 October 2016

ARTICLES

Michael Holst, Olivier Sarbach, Manuel Tiglio, and Michele
Vallisneri, The emergence of gravitational wave science: 100 years of
development of mathematical theory, detectors, numerical algorithms,
and data analysis tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

Michael Aschbacher and Bob Oliver, Fusion systems . . . . . . . . . . . . . . . . . 555

Sourav Chatterjee, An introduction to large deviations for random graphs 617

Skip Garibaldi, E8, the most exceptional group . . . . . . . . . . . . . . . . . . . . . . . . . 643

MATHEMATICAL PERSPECTIVES

Gerald L. Alexanderson, contributor Leonard F. Klosinski, About
the cover: Ramanujan in bronze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673

Selected Mathematical Reviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681

BOOK REVIEWS

Andrew Hassell (Reviewer), Hangzhou lectures on eigenfunctions of the
Laplacian, by Christopher D. Sogge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693

Lloyd N. Trefethen (Reviewer), The Princeton companion to applied
mathematics, edited by Nicholas J. Higham . . . . . . . . . . . . . . . . . . . . . . . . . . 701

http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01544-8/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01544-8/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01544-8/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01538-2/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01539-4/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01540-0/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01541-2/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01541-2/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01545-X/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01531-X/
http://www.ams.org/bull/2016-53-04/S0273-0979-2016-01531-X/


INDEX TO VOLUME 53 (2016)

bulletin articles

Aganagic, Mina. String theory and math: Why this marriage may last. Mathematics and dual-

ities of quantum physics, 93
Aschbacher, Michael, and Bob Oliver. Fusion systems, 555

Belolipetsky, Mikhail. Arithmetic hyperbolic reflection groups, 437

Chatterjee, Sourav. An introduction to large deviations for random graphs, 617
Fløystad, Gunnar, Jason McCullough, and Irena Peeva. Three themes of syzygies, 415

Garibaldi, Skip. E8, the most exceptional group, 643

Holst, Michael, Olivier Sarbach, Manuel Tiglio, and Michele Vallisneri. The emergence of gravita-
tional wave science: 100 years of development of mathematical theory, detectors, numerical

algorithms, and data analysis tools, 513

Kuchment, Peter. An overview of periodic elliptic operators, 343
McCullough, Jason. See Fløystad, Gunnar

Nahmod, Andrea R. The nonlinear Schrödinger equation on tori: Integrating harmonic analysis,
geometry, and probability, 57

Okounkov, Andrei. Limit shapes, real and imagined, 187

Oliver, Bob. See Aschbacher, Michael
Peeva, Irena. See Fløystad, Gunnar

Penner, R. C. Moduli spaces and macromolecules, 217

Sarbach, Olivier. See Holst, Michael
Tiglio, Manuel. See Holst, Michael

Vallisneri, Michele. See Holst, Michael

Weinstein, Jared. Reciprocity laws and Galois representations: recent breakthroughs, 1
Wright, Alex. From rational billiards to dynamics on moduli spaces, 41

Zakharevich, Inna. Perspectives on scissors congruence, 269

mathematical perspectives

Alexanderson, Gerald L., and Leonard F. Klosinski. About the cover: Gauss and the Disquisi-

tiones Arithmeticæ, 117
. About the cover: The Newton–Leibniz controversy, 295

Alexanderson, Gerald L., contributor Leonard F. Klosinski. About the cover: Ramanujan in
bronze, 673

Klosinski, Leonard F. See Alexanderson, Gerald L.

Oswald, Nicola M. R., and Jörn Steuding. About the cover: Zeta-functions associated with qua-
dratic forms in Adolf Hurwitz’s estate, 477

Steuding, Jörn. See Oswald, Nicola M. R.

book reviews

Bates, Daniel J., Jonathan D. Hauenstein, Andrew J. Sommese, and Charles W. Wampler. Nu-

merically solving polynomial systems with Bertini, reviewed by Henry Schenck, 179
Brudnyi, Alexander, and Yuri Brudnyi. Methods of geometric analysis in extension and trace

problems. Volume 1, reviewed by Garving K. Luli, 143
. Methods of geometric analysis in extension and trace problems. Volume 2, reviewed by

Garving K. Luli, 143
Brudnyi, Yuri. See Brudnyi, Alexander
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