
VOLUME 88 NUMBER 320 NOVEMBER 2019

ISSN 0025-5718 (print)
ISSN 1088-6842 (online)

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

EDITED BY

Daniele Boffi
Susanne C. Brenner, Managing Editor
Martin Burger
Albert Cohen
Ronald F. A. Cools
Alan Demlow
Bruno Despres
Alicia Dickenstein
Qiang Du
Bettina Eick
Howard C. Elman
Ivan Graham
Ralf Hiptmair
Mark van Hoeij
Frances Kuo
Sven Leyffer
Christian Lubich
Gunter Malle
Andrei Martı́nez-Finkelshtein
James McKee
Jens Markus Melenk
Michael J. Mossinghoff
Michael J. Neilan
Fabio Nobile
Adam M. Oberman
Igor E. Shparlinski
Chi-Wang Shu
Andrew V. Sutherland
Daniel B. Szyld
Barbara Wohlmuth



Mathematics of Computation

This journal is devoted to research articles of the highest quality in computational
mathematics. Areas covered include numerical analysis, computational discrete mathe-
matics, including number theory, algebra and combinatorics, and related fields such as
stochastic numerical methods. Articles must be of significant computational interest and
contain original and substantial mathematical analysis or development of computational
methodology.

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. Mathematics of Computation is published bimonthly and
is also accessible electronically from www.ams.org/journals/. Subscription prices for
Volume 88 (2019) are as follows: for paper delivery, US$812.00 list, US$649.60 insti-
tutional member, US$730.80 corporate member, US$487.20 individual member; for elec-
tronic delivery, US$715.00 list, US$572.00 institutional member, US$643.50 corporate
member, US$429.00 individual member. Upon request, subscribers to paper delivery of
this journal are also entitled to receive electronic delivery. If ordering the paper version,
add US$6 for delivery within the United States; US$36 for delivery outside the United
States. Subscription renewals are subject to late fees. See www.ams.org/help-faq for more
journal subscription information.

Back number information. For back issues see the 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 201 Charles Street, Providence, RI
02904-2213 USA.

Copying and reprinting. Individual readers of this publication, and nonprofit libraries act-
ing 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 Society. Requests for permission
to reuse portions of AMS publication content are handled by the Copyright Clearance Center. For
more information, please visit www.ams.org/publications/pubpermissions.

Excluded from these provisions is material for which the author holds copyright. In such cases,
requests for permission to reuse or reprint material 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.

Mathematics of Computation (ISSN 0025-5718 (print); ISSN 1088-6842 (online)) is published
bimonthly by the American Mathematical Society at 201 Charles Street, Providence, RI 02904-
2213 USA. Periodicals postage is paid at Providence, Rhode Island. Postmaster: Send address
changes to Mathematics of Computation, American Mathematical Society, 201 Charles Street,
Providence, RI 02904-2213 USA.

c© 2019 by the American Mathematical Society. All rights reserved.
This journal is indexed in Mathematical Reviews, Zentralblatt MATH, 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.
∞© The paper used in this book is acid-free and falls within the
guidelines established to ensure permanence and durability.

10 9 8 7 6 5 4 3 2 1 24 23 22 21 20 19



MATHEMATICS OF COMPUTATION

CONTENTS

Vol. 88, No. 320 November 2019

M. Bonazzoli, V. Dolean, I. G. Graham, E. A. Spence, and P.-H.
Tournier, Domain decomposition preconditioning for the high-
frequency time-harmonic Maxwell equations with absorption . . . . . . . . . 2559

Charles M. Elliott, Hans Fritz, and Graham Hobbs, Second order
splitting for a class of fourth order equations . . . . . . . . . . . . . . . . . . . . . . . . . 2605

Klaus Deckelnick, Charles M. Elliott, Tatsu-Hiko Miura,
and Vanessa Styles, Hamilton–Jacobi equations on an evolving sur-
face . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2635

Xiang Wang, Weizhang Huang, and Yonghai Li, Conditioning of
the finite volume element method for diffusion problems with general
simplicial meshes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2665

Philippe Chartier, Nicolas Crouseilles, Mohammed Lemou, Florian
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Froilán M. Dopico, Javier Pérez, and Paul Van Dooren, Structured
backward error analysis of linearized structured polynomial eigenvalue
problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1189

J. F. van Diejen and E. Emsiz, Exact cubature rules for symmetric
functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1229

Tamiru Jarso and Tim Trudgian, Quadratic non-residues that are not
primitive roots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1251
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