
VOLUME 79 NUMBER 272 OCTOBER 2010

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

Remi Abgrall
Susanne C. Brenner
Daniela Calvetti
Zhiming Chen
Ronald F. A. Cools
Jean-Marc Couveignes
Ricardo G. Duran
Ivan P. Gavrilyuk
Vivette Girault
Ernst Hairer
Fred J. Hickernell
Gregor Kemper
Michael J. Mossinghoff
Francis J. Narcowich
Marian Neamtu
Stanley Osher
Gilles Pagès
Cheryl E. Praeger
Renate Scheidler
Christoph Schwab
Jie Shen
Igor E. Shparlinski
Chi-Wang Shu, Managing Editor
Chris Smyth
Michael E. Stillman
Daniel B. Szyld
Tao Tang
Paul Y. Tseng
Hans Volkmer
Ya-xiang Yuan
Zhimin Zhang

PROVIDENCE, RHODE ISLAND USA

ISSN 0025-5718

Available electronically at
www.ams.org/mcom/



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. Reviews of books in areas related to computational mathematics are also
included.

Submission information. See Information for Authors at the end of this issue.

Publisher Item Identifier. The Publisher Item Identifier (PII) appears at the top
of the first page of each article published in this journal. This alphanumeric string of
characters uniquely identifies each article and can be used for future cataloging, searching,
and electronic retrieval.

Postings to the AMS website. Articles are posted to the AMS website individually
after proof is returned from authors and before appearing in an issue.

Subscription information. Mathematics of Computation is published quarterly and
is also accessible electronically from www.ams.org/journals/. Subscription prices for Vol-
ume 79 (2010) are as follows: for paper delivery, US$530 list, US$424 institutional member,
US$477 corporate member, US$345 member of CBMS organizations; US$318 individual
member; for electronic delivery, US$477 list, US$382 institutional member, US$429 cor-
porate member, US$310 member of CBMS organizations, US$286 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$30 for surface delivery outside
the United States and India; US$41 to India. Expedited delivery to destinations in North
America is US$30; elsewhere US$77. 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/bookstore.
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
02904-2294 USA.

Copying and reprinting. Material in this journal may be reproduced by any means for ed-
ucational and scientific purposes without fee or permission with the exception of reproduction by
services that collect fees for delivery of documents and provided that the customary acknowledg-
ment of the source is given. This consent does not extend to other kinds of copying for general
distribution, for advertising or promotional purposes, or for resale. Requests for permission for
commercial use of material should be addressed to the Acquisitions Department, American Math-
ematical Society, 201 Charles Street, Providence, RI 02904-2294 USA. Requests can also be made
by e-mail to reprint-permission@ams.org.

Excluded from these provisions is material in articles for which the author holds copyright. In

such cases, requests for permission to use 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.)

Mathematics of Computation (ISSN 0025-5718) is published quarterly by the American Mathe-
matical Society at 201 Charles Street, Providence, RI 02904-2294 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 02904-2294 USA.

c© 2010 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.
∞© 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 15 14 13 12 11 10



MATHEMATICS OF COMPUTATION

CONTENTS

Vol. 79, No. 272 October 2010

J. M. Melenk and S. Sauter, Convergence analysis for finite element
discretizations of the Helmholtz equation with Dirichlet-to-Neumann
boundary conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1871

C.-C. Chu, I. G. Graham, and T.-Y. Hou, A new multiscale finite
element method for high-contrast elliptic interface problems . . . . . . . . . . 1915
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Grassmannian spectral shooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1585

Huiyuan Li and Jie Shen, Optimal error estimates in Jacobi-weighted
Sobolev spaces for polynomial approximations on the triangle . . . . . . . . 1621

H. N. Mhaskar, F. J. Narcowich, J. Prestin, and J. D. Ward,
Lp Bernstein estimates and approximation by spherical basis functions 1647

Avram Sidi, Asymptotic analysis of a generalized Richardson extrapolation
process on linear sequences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1681

Stamatis Koumandos and Martin Lamprecht, Some completely
monotonic functions of positive order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1697

Olivier Espinosa, On the evaluation of Matsubara sums . . . . . . . . . . . . . . . . . 1709

Dmitrii Kouznetsov and Henryk Trappmann, Portrait of the four
regular super-exponentials to base sqrt(2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1727

Habib Ammari, Elena Beretta, Elisa Francini, Hyeonbae Kang,
and Mikyoung Lim, Optimization algorithm for reconstructing
interface changes of a conductivity inclusion from modal measurements 1757

Pedro Berrizbeitia and Boris Iskra, Gaussian Mersenne and Eisenstein
Mersenne primes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1779

Peter L. Montgomery, Sangil Nahm, and Samuel S. Wagstaff, Jr.,
The period of the Bell numbers modulo a prime . . . . . . . . . . . . . . . . . . . . . . 1793

Vahid Dabbaghian and John D. Dixon, Computing matrix representa-
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1801

Avner Ash, Paul E. Gunnells, and Mark McConnell, Cohomology of
congruence subgroups of SL4(Z). III . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1811

Michael E. Zieve, pk-torsion of genus two curves over Fpm . . . . . . . . . . . . . . . 1833

http://www.ams.org/journal-getitem?pii=S0025-5718-10-02343-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02343-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02334-3
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02309-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02309-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02309-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02311-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02311-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02311-2
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02317-5
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02317-5
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02306-0
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02306-0
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02339-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02339-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02326-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02326-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02326-4
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02325-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02325-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02323-9
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02308-4
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02308-4
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02322-9
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02318-7
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02318-7
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02313-8
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02313-8
http://www.ams.org/journal-getitem?pii=S0025-5718-09-02307-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02342-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02342-2
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02344-6
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02344-6
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02324-0
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02324-0
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02340-9
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02330-6
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02330-6
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02331-8
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02331-8
http://www.ams.org/journal-getitem?pii=S0025-5718-10-02305-7


D. H. Bailey, J. M. Borwein, and R. E. Crandall, Advances in the
theory of box integrals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1839

Reviews and Descriptions of Tables and Books . . . . . . . . . . . . . . . . . . . . . 1867

Andrew R. Conn, Katya Scheinberg, and Luis N. Vicente 5

Vol. 79, No. 272 October 2010

J. M. Melenk and S. Sauter, Convergence analysis for finite element
discretizations of the Helmholtz equation with Dirichlet-to-Neumann
boundary conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1871

C.-C. Chu, I. G. Graham, and T.-Y. Hou, A new multiscale finite
element method for high-contrast elliptic interface problems . . . . . . . . . . 1915
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