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Pascal Ochem and Michaël Rao, Odd perfect numbers are greater than
101500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1869

http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02572-5
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02572-5
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02568-3
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02568-3
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02573-1
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02573-1
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02573-1
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02576-7
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02576-7
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02579-8
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02562-7
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02562-7
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02560-9
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02556-1
http://www.ams.org/journal-getitem?pii=S0025-5718-2011-02556-1
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02563-4
http://www.ams.org/journal-getitem?pii=S0025-5718-2012-02563-4


Editorial Information

Information on the backlog for this journal can be found on the AMS website starting
from http://www.ams.org/mcom.

In an effort to make articles available as quickly as possible, articles are posted to the
AMS website individually after proof is returned from authors and before appearing in an
issue.

A Consent to Publish and Copyright Agreement is required before a paper will be
published in this journal. After a paper is accepted for publication, the Providence office
will send out a Consent to Publish and Copyright Agreement to all authors of the paper.
By submitting a paper to this journal, authors certify that the results have not been sub-
mitted to nor are they under consideration for publication by another journal, conference
proceedings, or similar publication.

Information for Authors

Initial submission. The AMS uses Centralized Manuscript Processing for initial sub-
mission. Authors should submit a PDF file using the Initial Manuscript Submission form
found at www.ams.org/submission/mcom, or send one copy of the manuscript to the follow-
ing address: Centralized Manuscript Processing, MATHEMATICS OF COMPUTATION,
201 Charles Street, Providence, RI 02904-2294 USA. If a paper copy is being forwarded
to the AMS, indicate that it is for Mathematics of Computation and include the name of
the corresponding author and contact information, such as an email address or mailing
address. The author may suggest an appropriate editor for his or her paper.

The first page must consist of a descriptive title, followed by an abstract that summa-
rizes the article in language suitable for workers in the general field (algebra, analysis, etc.).
The descriptive title should be short, but informative; useless or vague phrases such as
“some remarks about” or “concerning” should be avoided. The abstract must be brief, rea-
sonably self-contained, and not exceed 300 words. Included with the footnotes to the paper
should be the 2010 Mathematics Subject Classification representing the primary and sec-
ondary subjects of the article. The classifications are accessible from www.ams.org/msc/.
The Mathematics Subject Classification footnote may be followed by a list of key words
and phrases describing the subject matter of the article and taken from it. Journal abbre-
viations used in bibliographies are listed in the latest Mathematical Reviews annual index.
The series abbreviations are also accessible from www.ams.org/msnhtml/serials.pdf. To
help in preparing and verifying references, the AMS offers MR Lookup, a Reference Tool
for Linking, at www.ams.org/mrlookup/.

Electronically prepared manuscripts. For the final submission of accepted papers,
the AMS encourages use of electronically prepared manuscripts, with a strong preference
for AMS-LATEX. To this end, the Society has prepared AMS-LATEX author packages for
each AMS publication. Author packages include instructions for preparing electronic
manuscripts, samples, and a style file that generates the particular design specifications
of that publication series. Articles properly prepared using the AMS-LATEX style file and
the \label and \ref commands automatically enable extensive intra-document linking to
the bibliography and other elements of the article for searching electronically on the Web.
Because linking must often be added manually to electronically prepared manuscripts in
other forms of TEX, using AMS-LATEX also reduces the amount of technical intervention
once the files are received by the AMS. This results in fewer errors in processing and saves
the author proofreading time. AMS-LATEX papers also move more efficiently through the
production stream, helping to minimize publishing costs.

AMS-LATEX is the highly preferred format of TEX, but author packages are also available
in AMS-TEX. Those authors who make use of these style files from the beginning of the
writing process will further reduce their own efforts. Manuscripts prepared electronically
in LATEX or plain TEX are normally not acceptable due to the high amount of technical time
required to insure that the file will run properly through the AMS in-house production
system. LATEX users will find that AMS-LATEX is the same as LATEX with additional



commands to simplify the typesetting of mathematics, and users of plain TEX should have
the foundation for learning AMS-LATEX.

Authors may retrieve an author package for Mathematics of Computation from
www.ams.org/mcom/mcomauthorpac.html or via FTP to ftp.ams.org (login as anonymous,
enter your complete email address as password, and type cd pub/author-info). The
AMS Author Handbook and the Instruction Manual are available in PDF format from the
author package link. The author package can also be obtained free of charge by sending
email to tech-support@ams.org or from the Publication Division, American Mathematical
Society, 201 Charles Street, Providence, RI 02904-2294 USA. When requesting an author
package, please specify AMS-LATEX or AMS-TEX and the publication in which your paper
will appear. Please be sure to include your complete email address.

After acceptance. The source files for the final version of the electronic manuscript
should be sent to the Providence office immediately after the paper has been accepted for
publication. The author should also submit a PDF of the final version of the paper to the
Managing Editor, who will forward a copy to the Providence office. Accepted electroni-
cally prepared manuscripts can be submitted via the web at www.ams.org/submit-book-
journal/, sent via email to pub-submit@ams.org, or sent on CD to the Electronic Pre-
press Department, American Mathematical Society, 201 Charles Street, Providence, RI
02904-2294 USA. When sending a manuscript electronically via email or CD, please be
sure to include a message indicating in which publication the paper has been accepted.
No corrections will be accepted electronically. Authors must mark their changes on their
proof copies and return them to the Providence office. Complete instructions on how to
send files are included in the author package.

Electronic graphics. Comprehensive instructions on preparing graphics are available
starting from www.ams.org/authors/journals.html. A few of the major requirements
are given here.

Submit files for graphics as EPS (Encapsulated PostScript) files. This includes graphics
originated via a graphics application as well as scanned photographs or other computer-
generated images. If this is not possible, TIFF files are acceptable as long as they can be
opened in Adobe Photoshop or Illustrator.

Authors using graphics packages for the creation of electronic art should also avoid the
use of any lines thinner than 0.5 points in width. Many graphics packages allow the user
to specify a “hairline” for a very thin line. Hairlines often look acceptable when proofed
on a typical laser printer. However, when produced on a high-resolution laser imagesetter,
hairlines become nearly invisible and will be lost entirely in the final printing process.

Screens should be set to values between 15% and 85%. Screens which fall outside of this
range are too light or too dark to print correctly. Variations of screens within a graphic
should be no less than 10%.

AMS policy on making changes to articles after posting. Articles are posted to
the AMS website individually after proof is returned from authors and before appearing
in an issue. To preserve the integrity of electronically published articles, once an article is
individually posted to the AMS website but not yet in an issue, changes cannot be made
in place in the paper. However, an “Added after posting” section may be added to the
paper right before the References when there is a critical error in the content of the paper.
The “Added after posting” section gives the author an opportunity to correct this type
of critical error before the article is put into an issue for printing and before it is then
reposted with the issue. The “Added after posting” section remains a permanent part of
the paper. The AMS does not keep author-related information, such as affiliation, current
address, and email address, up to date after a paper is initially posted.

Once the article is assigned to an issue, even if the issue has not yet been posted to the
AMS website, corrections may be made to the paper by submitting a traditional errata
article. The errata article will appear in a future print issue and will link back and forth
on the web to the original article online.



Secure manuscript tracking on the Web. Authors can track their manuscripts
through the AMS journal production process using the personal AMS ID and Arti-
cle ID printed in the upper right-hand corner of the Consent to Publish form sent to
each author who publishes in AMS journals. Access to the tracking system is available
from www.ams.org/mstrack/. An explanation of each production step is provided on
the web through links from the manuscript tracking screen. Questions can be sent to
mcom-query@ams.org.

Inquiries. Any inquiries concerning a paper that has been accepted for publication
that cannot be answered via the manuscript tracking system mentioned above should be
sent to mcom-query@ams.org or directly to the Electronic Prepress Department, American
Mathematical Society, 201 Charles Street, Providence, RI 02904-2294 USA.

Editorial Committee

SUSANNE C. BRENNER, Chair, Center for Computation and Technology, Johnston
Hall, Louisiana State University, Baton Rouge, LA 70803 USA; E-mail : mathcomp@

math.lsu.edu

RONALD F. A. COOLS, Department of Computer Science, Katholieke Universiteit
Leuven, Celestijnenlaan 200A, B-3001 Heverlee, Belgium; E-mail : ronald.cools@cs.

kuleuven.ac.be

IGOR E. SHPARLINSKI, Department of Computing, Macquarie University, Sydney,
New South Wales 2109, Australia; E-mail : igor.shparlinski@mq.edu.au

CHI-WANG SHU, Applied Mathematics Division, Brown University, P.O. Box F, 182
George St., Providence, RI 02912-0001 USA; E-mail : mathcomp@dam.brown.edu

Board of Associate Editors

REMI ABGRALL, INRIA & Institut Polytechnique de Bordeaux, Team Bacchus and
Institut de Mathematiques de Bordeaux, Bat A29 bis, 351 cours de la Liberation, 33 405
Talence, Cedex France; E-mail : abgrall@math.u-bordeaux.fr

DANIELA CALVETTI, Department of Mathematics, CaseWestern Reserve University,
Yost Hall, 10900 Euclid Avenue., Cleveland, OH 44106 USA; E-mail : daniela.calvetti@
case.edu

ZHIMING CHEN, Institute of Computational Mathematics, Chinese Academy of Sci-
ences, P.O. Box 2719, Beijing 100080, China; E-mail : zmchen@lsec.cc.ac.cn

RICARDO G. DURAN, Department of Mathematics, University of Buenos Aires, Ciu-
dad Universitaria, Pabellon I, 1428 Buenos Aires, Argentina; E-mail : rduran@dm.uba.ar

VIVETTE GIRAULT, Laboratoire Jacques-Louis Lions, Boite courrier 187, Univer-
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GILLES PAGÈS, University of Paris VI, Case courrier 188, 4, place Jussieu, 75252
Paris, Cedex 05, France; E-mail : gilles.pages@upmc.fr

CHERYL E. PRAEGER, School of Mathematics and Statistics, M019, University of
Western Australia, 35 Stirling Highway, Crawley 6009, Western Australia, Australia;
E-mail : praeger@maths.uwa.edu.au

RENATE SCHEIDLER, Department of Mathematics and Statistics, MS 364, Univer-
sity of Calgary, 2500 University Drive NW, Calgary, AB T2N 1N4, Canada; E-mail :
rscheidl@math.ucalgary.ca

CHRISTOPH SCHWAB, Seminar of Applied Mathematics, ETHZ, 8092 Zurich,
Switzerland; E-mail : christoph.schwab@sam.math.ethz.ch

JIE SHEN, Department of Mathematics, Purdue University, West Lafayette, IN 47907
USA; E-mail : shen@math.purdue.edu

ZUOWEI SHEN, Department of Mathematics, National University of Singapore, Block
S17 10, Lower Kent Ridge Road, 119076 Singapore; E-mail : matzuows@nus.edu.sg

CHRIS SMYTH, School of Mathematics, The University of Edinburgh, James Clerk
Maxwell Building, King’s Buildings, Mayfield Road, Edinburgh, EH9 3JZ, United King-
dom; E-mail : C.Smyth@ed.ac.uk

MICHAEL E. STILLMAN, Department of Mathematics, Cornell University, Mallott
Hall, Ithaca, NY 14853-4201 USA; E-mail : mike@math.cornell.edu

DANIEL B. SZYLD, Department of Mathematics, Temple University (038-16), 1805
N. Broad Street, Philadelphia, PA 19122-6094 USA; E-mail : szyld@temple.edu

TAO TANG, Department of Mathematics, Hong Kong Baptist University, Kowloon
Tong, Hong Kong E-mail : ttang@math.hkbu.edu.hk

HANS VOLKMER, Department of Mathematical Sciences, University of Wisconsin-
Milwaukee, P.O. Box 413, Milwaukee, WI 53201-0413 USA; E-mail : volkmer@csd.uwm.edu

YA-XIANG YAUN, Chinese Academy of Science, LSEC AMSS, Beijing, 100190 Peoples
Republic of China; E-mail : yyx@lsec.cc.ac.cn

ZHIMIN ZHANG, Department of Mathematics, Wayne State University, Detroit, MI
48202 USA; E-mail : zzhang@math.wayne.edu



(Continued from back cover)

T. A. Fisher and G. F. Sills, Local solubility and height bounds for
coverings of elliptic curves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1635

San Ling, Enver Ozdemir, and Chaoping Xing, Constructing irreducible
polynomials over finite fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1663

Kevin A. Broughan and A. Ross Barnett, Gram lines and the average
of the real part of the Riemann zeta function . . . . . . . . . . . . . . . . . . . . . . . . 1669

Werner Bley, Numerical evidence for the equivariant Birch and Swinnerton-
Dyer conjecture (Part II) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1681

Luis M. Navas, Francisco J. Ruiz, and Juan L. Varona, Asymptotic
estimates for Apostol-Bernoulli and Apostol-Euler polynomials . . . . . . . 1707

Ghaith A. Hiary and Andrew M. Odlyzko, The zeta function on the
critical line: Numerical evidence for moments and random matrix theory
models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1723

S. Adam Fletcher, Pace P. Nielsen, and Pascal Ochem, Sieve methods
for odd perfect numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1753

Enrique Treviño, The least inert prime in a real quadratic field . . . . . . . . . 1777
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