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Elżbieta Sowa, Picard-Vessiot extensions for real fields . . . . . . . . . . . . . . . . . . . . . . . . . 2407

Edgar E. Enochs and Zhaoyong Huang, Canonical filtrations of Gorenstein
injective modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2415

Jean-Luc Chabert and Youssef Fares, Preservation of the residual classes
numbers by polynomials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2423

Lev A. Borisov and Renling Jin, Finding integral diagonal pairs in a two
dimensional N–set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2431

Kristen Stagg and Ernest Stitzinger, Minimal non-elementary Lie algebras . . 2435

B. ANALYSIS
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Jan O. Kleppe and Rosa M. Miró-Roig, Families of determinantal schemes . 3831

Ann Lemahieu and Lise Van Proeyen, The holomorphy conjecture for ideals in
dimension two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3845

Saeid Hamzeh Zarghani, Hecke operators for non-congruence subgroups of
Bianchi groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3853

Nicolas Addington, Spinor sheaves on singular quadrics . . . . . . . . . . . . . . . . . . . . . . . 3867

Dengyin Wang and Zhengxin Chen, Invertible linear maps on simple Lie
algebras preserving commutativity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3881

Karl Schwede, A note on discreteness of F -jumping numbers . . . . . . . . . . . . . . . . . . . 3895

Ian M. Aberbach and Aline Hosry, The Briançon-Skoda theorem and coefficient
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Gábor Elek and Endre Szabó, Sofic representations of amenable groups . . . . . . 4285

Nguyen Ngoc Dong Quan, On the Hasse principle for certain quartic hyper-
surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4293

B. ANALYSIS

Eduardo Hernández, Cα-classical solutions for abstract non-autonomous integro-
differential equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4307

Micha l Kowalczyk and Yong Liu, Nondegeneracy of the saddle solution of the
Allen-Cahn equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4319

C. Benhida and E. H. Zerouali, Spectral properties of commuting operations for
n-tuples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4331

K. Q. Lan, Nonzero positive solutions of systems of elliptic boundary value
problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4343

Khaled Kefi, p(x)-Laplacian with indefinite weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4351

Todor Gramchev, Stevan Pilipovic, and Luigi Rodino, Eigenfunction
expansions in Rn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4361

Boo Rim Choe, Hyungwoon Koo, and Wayne Smith, A note on composition
operators acting on holomorphic Sobolev spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4369

Edmond E. Granirer, The Radon-Nikodym property for some Banach algebras
related to the Fourier algebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4377

Ji Li, Liang Song, and Chaoqiang Tan, Various characterizations of product
Hardy space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4385

Zair Ibragimov, Hyperbolizing metric spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4401

Baishun Lai and Zhihao Ge, Infinite multiplicity for an inhomogeneous
supercritical problem in entire space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4409

Gideon Schechtman, Tight embedding of subspaces of Lp in `np for even p . . . . . 4419

C. APPLIED MATHEMATICS

Steven E. Landsburg, Nash equilibria in quantum games . . . . . . . . . . . . . . . . . . . . . . 4423

http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10844-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10844-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10837-2
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10837-2
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11204-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11204-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10897-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10897-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10901-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10889-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10889-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10935-3
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10900-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10900-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10858-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10858-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10859-1
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10959-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10854-2
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10854-2
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10869-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10869-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11222-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10936-5
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10936-5
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11265-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11265-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11217-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11217-6
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10875-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10875-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10840-2
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10840-2
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10850-5
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11022-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11022-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10944-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10944-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10853-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10853-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10852-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10852-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10857-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10902-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10902-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10863-3
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10838-4


D. GEOMETRY

Jian Ge, Soul theorem for 4-dimensional topologically regular open nonnegatively
curved Alexandrov spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4435

Roberta Musina, Planar loops with prescribed curvature: Existence, multiplicity
and uniqueness results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4445

Matthew Miller and Max Wakefield, Formality of Pascal arrangements . . . . . 4461

Rebecca Dorff, Drew Johnson, Gary R. Lawlor, and Donald Sampson,
Isoperimetric surfaces with boundary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4467

Sergey Orshanskiy, A PL-manifold of nonnegative curvature homeomorphic to
S2 × S2 is a direct metric product . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4475

E. LOGIC AND FOUNDATIONS

Fredrik Engström and Philipp Schlicht, Non-isomorphism invariant Borel
quantifiers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4487

F. STATISTICS AND PROBABILITY

Peng Dai and Eugene A. Feinberg, On maximal ranges of vector measures for
subsets and purification of transition probabilities . . . . . . . . . . . . . . . . . . . . . . . . . . 4497

G. TOPOLOGY

Sebastian Baader and Masaharu Ishikawa, Legendrian framings for two-bridge
links . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4513

http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10831-1
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10831-1
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10915-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10915-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11009-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10872-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10861-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10861-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10849-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10849-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10860-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10860-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10888-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10888-8


Editorial Information

To be published in the Proceedings, a paper must be correct, new, nontrivial, and
significant. Further, it must be well written and of interest to a substantial number of
mathematicians. Piecemeal results, such as an inconclusive step toward an unproved
major theorem or a minor variation on a known result, are in general not acceptable
for publication. Proceedings Editors solicit and encourage publication of worthy papers
of length not exceeding 15 published pages. Published pages are the same size as
those generated in the style files provided for AMS-LATEX or AMS-TEX.

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

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/proc, or send one copy of the manuscript to the
following address: Centralized Manuscript Processing, PROCEEDINGS OF THE AMS,
201 Charles Street, Providence, RI 02904-2294 USA. If a paper copy is being forwarded
to the AMS, indicate that it is for Proceedings and include the name of the corresponding
author, contact information such as email address or mailing address, and the name of an
appropriate Editor to review the paper (see the list of Editors below).

The first page of an article must consist of a descriptive title, followed by an abstract
that summarizes 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
should be at least one complete sentence, and at most 150 words. Included with the
footnotes to the paper should be the 2010 Mathematics Subject Classification represent-
ing the primary and secondary subjects of the article. The classifications are accessible
from www.ams.org/msc/. The Mathematics Subject Classification footnote may be fol-
lowed by a list of key words and phrases describing the subject matter of the article
and taken from it. Journal abbreviations 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. The AMS encourages electronically pre-
pared 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 man-
ually 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 Proceedings of the AMS from www.ams.org/

proc/procauthorpac.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 pack-
age 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 Soci-
ety, 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
Editor, who will forward a copy to the Providence office. Accepted electronically 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 Prepress 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
proc-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 proc-query@ams.org or directly to the Electronic Prepress Department, American
Mathematical Society, 201 Charles Street, Providence, RI 02904-2294 USA.



Editors

The AMS uses Centralized Manuscript Processing for initial submissions to AMS jour-
nals. Authors should follow instructions listed on the Initial Submission page found at
www.ams.org/proc/procsubmit.html.

Managing Editor: Ken Ono, Emory University, Atlanta, GA 30322 USA; and University
of Wisconsin, Madison, WI 53706 USA; e-mail: ono@mathcs.emory.edu

1. ODE, PDE, GLOBAL ANALYSIS, AND DYNAMICAL SYSTEMS
Coordinating Editor: Chuu-Lian Terng, University of California, Irvine, CA 92697-3875
USA; e-mail: cterng@math.uci.edu

Ergodic theory and dynamical systems, Bryna Kra, Northwestern University,
Evanston, IL 60208-2730 USA; e-mail: kra@math.northwestern.edu

Global analysis, noncommutative geometry, and the mathematics of string
theory, Varghese Mathai, School of Mathematical Sciences, The University of Adelaide,
SA 5005, Australia; e-mail: mathai.varghese@adelaide.edu.au

Ordinary differential equations and dynamical systems, Yingfei Yi, School
of Mathematics, Georgia Institute of Technology, Atlanta, GA 30332-0001 USA;
e-mail: yi@math.gatech.edu

Partial differential equations, James E. Colliander, University of Toronto,
40 St. George Street, Toronto, ON, Canada M5S 2E4; e-mail: james.colliander@

utoronto.ca

2. TOPOLOGY AND GEOMETRY
Coordinating Editor: Daniel Ruberman, Brandeis University, Waltham, MA 02254-
9110 USA; e-mail: ruberman@brandeis.edu

Algebraic topology, Brooke Shipley, University of Illinois at Chicago, 851 S. Morgan
Street, Chicago, IL 60607-7045 USA; e-mail: bshipley@math.uic.edu

Differential geometry, Lei Ni, University of California, San Diego, La Jolla, CA
92093 USA; e-mail: lni@math.ucsd.edu; lni.math.ucsd@gmail.com

Geometric analysis, Michael Wolf, Rice University, Mailstop 136, Houston, TX
77005-1892 USA; e-mail: mwolf@rice.edu

Geometric topology, Alexander N. Dranishnikov, University of Florida, 358 Little
Hall, Gainesville, FL 32611-8105 USA; e-mail: dranish@math.ufl.edu

Low dimensional topology, gauge theory, 4-manifolds, Daniel Ruberman

3. ANALYSIS
Coordinating Editor: Mei-Chi Shaw, University of Notre Dame, Notre Dame, IN 46556-
0398 USA; e-mail: mei-chi.shaw.1@nd.edu

Banach spaces and linear functional analysis, Thomas Schlumprecht, Texas A&M
University, 3368 TAMU, College Station, TX 77843-3368 USA; e-mail: schlump@math.
tamu.edu

Microlocal analysis and spectral theory, Michael Hitrik, University of California,
Los Angeles, Los Angeles, CA 90095-1555 USA; e-mail: hitrik@math.ucla.edu

Operator theory and spaces of holomorphic functions, Richard Rochberg,
Washington University in St. Louis, One Brookings Drive, St. Louis, MO 63130 USA;
e-mail: rr@math.wustl.edu

Geometric function theory, Mario Bonk, University of California, Los Angeles,
Los Angeles, CA 90095-1555 USA; e-mail: mbonk@math.ucla.edu

Geometric measure theory and its applications, Tatiana Toro, University
of Washington, Box 354350, Seattle, WA 98195-4350 USA; e-mail: toro@math.

washington.edu



Harmonic analysis, Michael T. Lacey, School of Mathematics, Georgia Institute of
Technology, 686 Cherry Street NW, Atlanta, GA 30332-4301 USA; e-mail: lacey@math.
gatech.edu

Operator algebras, Marius Junge, University of Illinois at Urbana-Champaign, 1409
W. Green Street, Urbana, IL 61801-2975 USA; e-mail: junge@math.uiuc.edu

Several complex variables, Franc Forstneric, University of Ljubljana, Jadranska 19,
1000 Ljubljana, Slovenia; e-mail: franc.forstneric@fmf.uni-lj.si

4. ALGEBRA, NUMBER THEORY, COMBINATORICS, AND LOGIC
Coordinating Editor: Birge Huisgen-Zimmermann, University of California, Santa
Barbara, Santa Barbara, CA 93106-3080 USA; e-mail: bhz.pams@math.ucsb.edu

Algebraic and arithmetic geometry, Lev Borisov, Rutgers University, Piscataway,
NJ 08854 USA; e-mail: borisov@math.rutgers.edu

Automorphic and modular forms, Kathrin Bringmann, Mathematisches Institut
der Universität zu Koeln, Weyertal 86-90, D-50931 Koeln, Germany; e-mail: kbringma@
math.uni-koeln.de

Combinatorics, Jim Haglund, University of Pennsylvania, 209 S. 33rd Street,
Philadelphia, PA 19104-6395 USA; e-mail: jhaglund@math.upenn.edu

Commutative algebra, Irena Peeva, Cornell University, Ithaca, NY 14853 USA;
e-mail: irena@math.cornell.edu

Group theory, Pham Huu Tiep, University of Arizona, 617 N. Santa Rita Avenue,
Tucson, AZ 85721-0089 USA; e-mail: tiep@math.arizona.edu

Lie algebras and quantized enveloping algebras, Kailash C. Misra, North Caro-
lina State University, Raleigh, NC 27695-8205 USA; e-mail: misra@math.ncsu.edu

Logic and foundations, Julia Knight, University of Notre Dame, 255 Hurley, Notre
Dame, IN 46556-4618 USA; e-mail: knight.1@nd.edu

Noncommutative algebra and invariant theory, Harm Derksen, University of
Michigan, 530 Church Street, Ann Arbor, MI 48109-1043 USA; e-mail: hderksen@

umich.edu

Number theory, Matthew A. Papanikolas, Texas A&M University, 3368 TAMU,
College Station, TX 77843-3368 USA; e-mail: map@math.tamu.edu

5. APPLIED MATHEMATICS, PROBABILITY, AND STATISTICS
Coordinating Editor: Walter Craig, McMaster University, Hamilton, Ontario, L8S 4K1
Canada; e-mail: craig@math.mcmaster.ca

Applied probability and statistics, Edward C. Waymire, Oregon State University,
Corvallis, OR 97331-4605 USA; e-mail: waymire@math.orst.edu

Integrable systems and special functions, Sergei K. Suslov, School of Mathemat-
ical and Statistical Sciences, Arizona State University, Tempe, AZ 85287-1807 USA;
e-mail: suslov@math.la.asu.edu

Partial differential equations and dynamical systems, Walter Craig

Probability, Mark M. Meerschaert, Department of Probability and Statistics, Michi-
gan State University, East Lansing, MI 48823 USA; e-mail: mcubed@stt.msu.edu

Special functions and approximation theory, Walter Van Assche, Katholieke
Universiteit Leuven, Celestijnenlaan 200B, Box 2400, BE-3001 Leuven, Belgium;
e-mail: walter.vanassche@wis.kuleuven.be



(Continued from back cover)

Todor Gramchev, Stevan Pilipovic, and Luigi Rodino, Eigenfunction
expansions in Rn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4361

Boo Rim Choe, Hyungwoon Koo, and Wayne Smith, A note on composition
operators acting on holomorphic Sobolev spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4369

Edmond E. Granirer, The Radon-Nikodym property for some Banach algebras
related to the Fourier algebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4377

Ji Li, Liang Song, and Chaoqiang Tan, Various characterizations of product
Hardy space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4385

Zair Ibragimov, Hyperbolizing metric spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4401

Baishun Lai and Zhihao Ge, Infinite multiplicity for an inhomogeneous
supercritical problem in entire space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4409

Gideon Schechtman, Tight embedding of subspaces of Lp in `np for even p . . . . . 4419

C. APPLIED MATHEMATICS

Steven E. Landsburg, Nash equilibria in quantum games . . . . . . . . . . . . . . . . . . . . . . 4423

D. GEOMETRY

Jian Ge, Soul theorem for 4-dimensional topologically regular open nonnegatively
curved Alexandrov spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4435

Roberta Musina, Planar loops with prescribed curvature: Existence, multiplicity
and uniqueness results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4445

Matthew Miller and Max Wakefield, Formality of Pascal arrangements . . . . . 4461

Rebecca Dorff, Drew Johnson, Gary R. Lawlor, and Donald Sampson,
Isoperimetric surfaces with boundary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4467

Sergey Orshanskiy, A PL-manifold of nonnegative curvature homeomorphic to
S2 × S2 is a direct metric product . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4475

E. LOGIC AND FOUNDATIONS

Fredrik Engström and Philipp Schlicht, Non-isomorphism invariant Borel
quantifiers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4487

F. STATISTICS AND PROBABILITY

Peng Dai and Eugene A. Feinberg, On maximal ranges of vector measures for
subsets and purification of transition probabilities . . . . . . . . . . . . . . . . . . . . . . . . . . 4497

G. TOPOLOGY

Sebastian Baader and Masaharu Ishikawa, Legendrian framings for two-bridge
links . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4513

http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11022-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11022-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10944-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10944-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10853-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10853-0
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10852-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10852-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10857-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10902-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10902-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10863-3
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10838-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10831-1
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10831-1
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10915-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10915-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-11009-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10872-4
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10861-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10861-X
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10849-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10849-9
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10860-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10860-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10888-8
http://www.ams.org/journal-getitem?pii=S0002-9939-2011-10888-8


PROCEEDINGS OF THE AMERICAN MATHEMATICAL SOCIETY

CONTENTS

Vol. 139, No. 12 Whole No. 630 December 2011

A. ALGEBRA, NUMBER THEORY, AND COMBINATORICS

Igor Nikolaev, Langlands reciprocity for the even-dimensional noncommutative
tori . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4153

Jodi Black, Implications of the Hasse principle for zero cycles of degree one on
principal homogeneous spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4163

Indranil Biswas, Norbert Hoffmann, Amit Hogadi, and Alexander H. W.
Schmitt, The Brauer group of moduli spaces of vector bundles over a real
curve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4173

Enrico Carlini and Adam Van Tuyl, Star configuration points and generic plane
curves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4181

Mordechai Katzman, Gennady Lyubeznik, and Wenliang Zhang, An upper
bound on the number of F -jumping coefficients of a principal ideal . . . . . . . . . 4193

Abed Abedelfatah, On stably free modules over Laurent polynomial rings . . . . . 4199

Yuqun Chen and Qiuhui Mo, Embedding dendriform algebra into its universal
enveloping Rota-Baxter algebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4207

Koenraad M. R. Audenaert, A characterisation of anti-Löwner functions . . . . . 4217
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