VOLUME 360 NUMBER 5 MAY 2008
WHOLE NUMBER 876

RANSACTIONS

OF THE
AMERICAN MATHEMATICAL SOCIETY

EDITED BY

Dan Abramovich
Alejandro Adem
Richard F. Bass

Mark Feighn

Robert Guralnick, Managing Editor
Lisa C. Jeffrey
Alexander Kleshchev
Steffen Lempp
William P. Minicozzi II
V. Kumar Murty
Alexander Nagel

Peter Polacik

Gustavo Ponce
Jonathan Rogawski
Dimitri Shlyakhtenko
Robert J. Stanton

John R. Stembridge
Daniel Tataru

Mina Teicher

PROVIDENCE, RHODE ISLAND USA
ISSN 0002-9947

Available electronically at
www.ams.org/tran/



Transactions of the American Mathematical Society
This journal is devoted entirely to research in pure and applied mathematics.
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. Transactions of the American Mathematical Society is
published monthly. Beginning in January 1996 Transactions is accessible from www.ams.
org/journals/. Subscription prices for Volume 360 (2008) are as follows: for paper de-
livery, US$1814 list, US$1451 institutional member, US$1633 corporate member; for elec-
tronic delivery, US$1633 list, US$1306 institutional member, US$1470 corporate member.
Upon request, subscribers to paper delivery of this journal are also entitled to receive
electronic delivery. If ordering the paper version, add US$49 for surface delivery outside
the United States and India; US$53 to India. Expedited delivery to destinations in North
America is US$79; elsewhere US$144. For paper delivery a late charge of 10% of the
subscription price will be imposed upon orders received from nonmembers after January 1
of the subscription year.

Back number information. For back issues see 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 educational and scientific purposes without fee or permission with the exception of re-
production by services that collect fees for delivery of documents and provided that the cus-
tomary acknowledgment 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 Acqui-
sitions Department, American Mathematical 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 copy-
right. 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.)

Transactions of the American Mathematical Society is published monthly by the Amer-
ican Mathematical Society at 201 Charles Street, Providence, RI 02904-2294 USA. Peri-
odicals postage is paid at Providence, Rhode Island. Postmaster: Send address changes to
Transactions, American Mathematical Society, 201 Charles Street, Providence, RI 02904-
2294 USA.

(© 2008 by the American Mathematical Society. All rights reserved.

This journal is indexed in Mathematical Reviews, Zentralblatt MATH, Science
Citation Index®, Science Citation Index™Expanded, ISI Alerting
ServicesS™, CompuMath Citation Index®, and Current Contents®/Physical,
Chemical & FEarth Sciences. This journal is archived in Portico.

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.

10987654321 13 12 11 10 09 08



TRANSACTIONS OF THE AMERICAN MATHEMATICAL SOCIETY
CONTENTS
Vol. 360, No. 5 ‘Whole No. 876 May 2008

Masaki Kameko and Nobuaki Yagita, The Brown-Peterson cohomology
of the classifying spaces of the projective unitary groups PU(p) and

exceptional Lie groups ...........oiiiiiiiii 2265
Leonardo Constantin Mihalcea, Giambelli formulae for the equivariant

quantum cohomology of the Grassmannian .......................... 2285
Zoé Faget, Optimal constants in the exceptional case of Sobolev inequalities

on Riemannian manifolds ......... . ... ... i 2303
Koen Thas and Hendrik Van Maldeghem, Geometric characterizations

of finite Chevalley groups of type Bo ... 2327
Persi Diaconis and I. M. Isaacs, Supercharacters and superclasses for

algebra groups ... 2359
Michael K. Kinyon, J. D. Phillips, and Petr Vojtéchovsky, When is

the commutant of a Bol loop a subloop? ............................. 2393
Lidia Angeleri Hiigel, Silvana Bazzoni, and Dolors Herbera, A

solution to the Baer splitting problem ............. ... ... ... ... .. 2409
Grzegorz Karch and Wojbor A. Woyczynski, Fractal Hamilton-Jacobi-

KPZ equations ........ ..o 2423
Gabriel Navarro and Pham Huu Tiep, Rational irreducible characters

and rational conjugacy classes in finite groups ....................... 2443
Adam-Christiaan van Roosmalen, Classification of abelian hereditary

directed categories satisfying Serre duality ........................... 2467

Laura Scull, A model category structure for equivariant algebraic models 2505
D. Motreanu, V. V. Motreanu, and N. S. Papageorgiou, Positive
solutions and multiple solutions at non-resonance, resonance and near
resonance for hemivariational inequalities with p-Laplacian ........... 2527
Oleg Gleizer, Symmetries of the hypergeometric function ,, Fypp—1 ... ... 2547
Scipio Cuccagna, On asymptotic stability in 3D of kinks for the ¢* model 2581
Philipp Gerhardy and Ulrich Kohlenbach, General logical metatheo-

rems for functional analysis ............. ... i 2615
Onur Yavuz, Invariant subspaces for Banach space operators with an annular

Spectral Set ... ... 2661
Erkan Nane, Higher order PDE’s and iterated processes ................. 2681
Nihat Gokhan Gogiis, Local and global C-regularity ................... 2693
Takesi Kawasaki, Finiteness of cousin cohomologies ..................... 2709
Aleksey Zinger, Pseudocycles and integral homology .................... 2741
Steffen Sagave, Universal Toda brackets of ring spectra .................. 2767

Mark Hovey, Erratum to “Classifying subcategories of modules” ........ 2809


http://www.ams.org/journal-getitem?pii=S0002-9947-07-04425-X
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04425-X
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04425-X
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04245-6
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04245-6
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04308-5
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04308-5
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04257-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04257-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04365-6
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04365-6
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04391-7
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04391-7
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04255-9
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04255-9
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04389-9
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04389-9
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04375-9
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04375-9
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04426-1
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04426-1
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04421-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04449-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04449-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04449-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04369-3
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04356-5
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04429-7
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04429-7
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04324-3
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04324-3
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04437-6
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04400-5
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04418-2
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04440-6
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04487-X
http://www.ams.org/journal-getitem?pii=S0002-9947-07-04652-1

Editorial Information

To be published in the Transactions, 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.

Papers submitted to the Transactions should exceed 10 published journal pages in
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and the name of an appropriate Editor to review the paper (see the list of Editors below).
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footnote may be followed 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/publications/. 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 AA(S-ETEX. To this end, the Society
has prepared AApMS-XTEX 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 ApS-ITEX 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 ApS-ITEX 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. ApS-IXTEX



papers also move more efficiently through the production stream, helping to minimize
publishing costs.

AMS-ETEX is the highly preferred format of TEX, but author packages are also available
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writing process will further reduce their own efforts. Manuscripts prepared electronically
in BTEX 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
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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
(Internet), or sent on diskette to the Electronic Prepress Department, American Math-
ematical Society, 201 Charles Street, Providence, RI 02904-2294 USA. When sending a
manuscript electronically via email or diskette, please be sure to include a message indi-
cating in which publication the paper has been accepted. No corrections will be accepted
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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
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Authors using graphics packages for the creation of electronic art should also avoid the
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range are too light or too dark to print correctly. Variations of screens within a graphic
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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.
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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
tran-queryQams.org.

TEX files available upon request. TEX files are available upon request for authors
by sending email to file-request@ams.org or by contacting the Electronic Prepress De-
partment, American Mathematical Society, 201 Charles Street, Providence, RI 02904-2294
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email address to which the file should be sent. Otherwise please indicate a diskette format
and postal address to which a disk should be mailed. Note: Because TEX production at
the AMS sometimes requires extra fonts and macros that are not yet publicly available,
TEX files cannot be guaranteed to run through the author’s version of TEX without errors.
The AMS regrets that it cannot provide support to eliminate such errors in the author’s
TEX environment.
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