


Calendar of AMS Meetings and Conferences

This calendar lists all meetings and conferences approved prior to the date this issue
wentto press. The summer and annual meetings are joint meetings of the Mathematical
Association of America and the American Mathematical Society. Abstracts of papers
presented at a meeting of the Society are published in the journal Abstracts of papers
presented to the American Mathematical Society in the issue corresponding to that of
the Notices which contains the program of the meeting, insofar as is possible. Abstracts

Meetings

Meeting # Date

888 i December 1-4, 1993
(Joint Meeting with the Sociedad Matematica Mexicana)

889 * January 12-15, 1994 (100th Annual Meeting)
890 * March 18-19, 1994

891 *  March 25-26, 1994

892 *  April 8-10, 1994

893 June 16-18, 1994

894 August 15-17, 1994 (96th Summer Meeting)

October 28-29, 1994

November 11-13, 1994

January 4-7, 1995 (101st Annual Meeting)

March 4-5, 1995

March 17-18, 1995

March 24-25, 1995

November 3-4, 1995

January 10-13, 1996 (102nd Annual Meeting)

March 22-23, 1996

April 19-21, 1996

January 8-11, 1997 (103rd Annual Meeting)
* Please refer to page 1243 for listing of Special Sessions.
1 Please refer to the Table of Contents for further information.

Conferences

January 10-11, 1994: AMS Short Course on Complex Analytic Dynamics

should be submitted on special forms which are available in many departments of
mathematics and from the headquarters office of the Society. Abstracts of papers to
be presented at the meeting must be received at the headquarters of the Society in
Providence, Rhode Island, on or before the deadline given below for the meeting. Note
that the deadline for abstracts for consideration for presentation at special sessions is
usually three weeks earlier than that specified below.

Abstract Program
Place Deadline Issue
Merida, Yucatan, Mexico Expired November
Cincinnati, Ohio Expired December
Lexington, Kentucky December 28 March
Manhattan, Kansas December 28 March
Brooklyn, New York January 28 April
Eugene, Oregon April 4 May-June
Minneapolis, Minnesota May 17 July-August
Stillwater, Oklahoma August 3 October
Richmond, Virginia August 3 October
San Francisco, California October 1 December

Hartford, Connecticut
Orlando, Florida
Chicago, llinois

Kent, Ohio

Oriando, Fiorida

lowa City, lowa

Baton Rouge, Louisiana
San Diego,California

, Cincinnati, Ohio.

June 11-July 6, 1994: Joint Summer Research Conferences in the Mathematical Sciences, Mt. Holyoke College, South Hadley, Massachusetts
June 20-July 1, 1994: AMS-SIAM Summer Seminar in Applied Mathematics on Dynamical Systems and Probabilistic Methods for Nonlinear Waves,

Mathematical Sciences Research Institute, Berkeley, California.

Other Events Cosponsored by the Society

February 18-23, 1994: Section A (Mathematics) Sessions at the AAAS Annual Meeting, San Francisco, California.

Deadlines

Classified Ads*
News ltems
Meeting Announcements**

January lIssue

December 8, 1993
December 1, 1993
December 2, 1993

February Issue

January 5, 1994
December 23, 1993
December 30, 1993

March Issue

January 26, 1994
January 17, 1994
January 20, 1994

* Please contact AMS Advertising Department for an Advertising Rate Card for display advertising deadlines.

** For material to appear in the Mathematical Sciences Meetings and Conferences section.

April Issue

February 22, 1994
February 13, 1994
February 17, 1994
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Joint Mathematics Meetings in Heidelberg

A joint meeting of the AMS and the DMV (German Mathematical Society)
took place in October in Heidelberg, Germany. Allyn Jackson describes
some of the mathematical highlights of the meeting as well as some of the
issues facing the German mathematical community.

“New Order” for Federal Funding: Committees on Science Policy and on
Education Face Shifts in Public Support

Faced with mounting public concern over the quality of education, the
Society is trying to formulate a role for itself in mathematics education. At
the same time, the scientific community is facing new pressures to justify
federal research funding in terms of what that research contributes to the
nation. Allyn Jackson reports on recent discussions of these issues in
meetings of the Committees on Education and on Science Policy.

1993 Annual AMS-IMS-MAA Survey (First Report)

The first report on the 1993 survey includes the 1993 survey of new
doctorates, starting salaries of new doctorates, faculty salaries, and a list of
names and thesis titles for members of the 1992-1993 Ph.D. class.

FEATURE COLUMNS

1203

1217

Computers and Mathematics Keith Deviin

Richard Pinch starts off this month’s column with an article on the primality
testing algorithms used by four popular computer algebra systems. This is
followed by a plea from Greg Kuperberg of the University of Chicago that all
mathematics departments adopt the electronic address math.school.edu. A
review of Harmonic Function Theory comes next, followed by a few small
items of general information.

Inside the AMS

The “Rewards Committee” of the Joint Policy Board for Mathematics is
preparing a report on the panorama of issues surrounding the question of
what activities are recognized and rewarded in mathematics departments.
Allyn Jackson describes some of the committee’s findings. Also, a report of
a Special Committee on Professional Ethics is included.
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From the Executive Director . ..

MATHEMATICAL REVIEWS
In 1938 the AMS decided to undertake the sponsorship of an abstracting journal

in mathematics. In early 1939, with promised financial support from the Carnegie

Corporation and the Rockefeller Foundation, the AMS Council recommended support
for such a journal. The name Mathematical Reviews (MR) was chosen, and the first
issue was published in January 1940 with reviews from July 1939.

The idea for a new abstracting journal in mathematics was prompted by the rising
political tensions and unrest which were plaguing Europe at that time and which reached
into the mathematical community. There was serious concern about intrusion of political
considerations into the science of mathematics and in particular into the coverage and
selection of competent reviewers for the primary abstracting journal then available. The
Society articulated its approach to sponsoring MR this way: be as objective as possible,
do what is considered best for mathematics as a whole, and “then proceed as cheerfully
and as efficiently as we can.” There is no doubt that service to mathematics guided
the founding of MR. Today the guiding principle for MR is service to the worldwide
mathematical community. Publication of MR is considered one of the most important
services of the AMS.

While MR has changed in many ways in the last fifty years, the most obvious
difference for the user may be the increase in the journal’s size, representing the explo-
sion in published mathematics. The first volume of MR in 1940 consisted of 400 pages
with 2,120 reviews. The 1990 volume of MR had 11,344 pages (with sixteen issues and
annual indexes) and nearly 51,000 reviews. However, there have also been dramatic
changes in the production of MR, with the most significant being the computerization
of production and the growing importance of electronic delivery of the information in
the Mathematical Reviews Database (MRDB).

The development and maintenance of the MRDB is central to MR. The MRDB is
an electronic file of tagged bibliographical information, mathematical classifications,
and reviews and abstracts of pure and applied mathematical research literature. The MR
paper journal, the MathSci Disc (compact disc), MathSct Tapes (computer tapes for site
loads), and MathSci Online (computerized dial-in access to the vendors of the computer
tapes) are derived from the MRDB for dissemination to the international mathematical
community. The products derived from the MRDB provide various mechanisms for
communicating information that mathematicians need.

To more accurately reflect the expense in developing and maintaining the MRDB
and to provide wide access to this information, the AMS is introducing a plan that
provides for a data access fee that recovers the costs of building and maintaining the
MRDB and for a product delivery fee that reflects specific costs associated with each
of the derived products. Once the data access fee has been paid by a site, the cost of
a subscription to the printed MR reflects the cost of printing and distribution. This is a
first step in plans for developing broader, less expensive access to the information in
the MRDB. (A detailed explanation will appear in the December Notices.)

The AMS is exploring other ways to assure that mathematicians can gain access to
the information in the MRDB with a maximum of ease and a minimum of expense. A
recent survey collected information on why and in what form mathematicians use the
information in the MRDB. Information from this survey will help guide improvements
in the development and maintenance of the MRDB and suggest ways for broadening
access to it.

There are complex issues surrounding the expense of developing and maintaining
the MRDB and then providing information delivery at a reasonable cost. In addition
there are concerns about how to provide this information to the large community of
mathematicians in currency-weak countries where there are limited or nonexistent re-
sources to pay for MR products. During 1994 the AMS will be considering various
programs for which an important goal will be to aid mathematicians and institutions in
these countries to gain wide access to MR. Already, the AMS aid program for mathe-
matics in the former Soviet Union (fSU) has made it possible to continue delivery of
MR to the fSU through assistance to libraries, including subscriptions to MR.

Considerable attention is being given to reducing the cost of MRDB products and
making this information more broadly available. This is quite a challenge; however,
prospects are encouraging that the AMS can provide access with much more ease and
with less expense.

William Jaco
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Letters
to the Editor

Quadratic Reciprocity

in Dickson’s History
Everybody knows that Dickson’s three-
volume History of the Theory of Num-
bers covers all of number theory up to
about 1918. Right? Wrong. Try looking
up quadratic reciprocity. It is virtually
absent: the subject indices for volumes I
and II contain nothing; the ten references
in the subject index of volume III (listed
under “reciprocity”) are all peripheral
passages that occur in discussing other
topics.

When I tell this to somebody I am
usually greeted first with disbelief and
then with astonishment. Just think—he
omitted quadratic reciprocity, the crown
jewel of elementary number theory!

There is an explanation: he farmed it
out to a student. This should not come as
a total surprise, for Chapter 6 of volume
IIT on class numbers is acknowledged as
the Ph.D. thesis of G. H. Cresse.

Here are some details. A University
of Chicago Ph.D. degree was awarded
to Albert Everett Cooper in June 1926.
The thesis title was “A topical history
of the theory of quadratic residues”. (It
is interesting to note that on page xx of
the preface to volume II, Dickson says
that he initially planned to use the words
“topical history” himself but was talked
out of it by a prominent historian.) On
page 375 of volume 33 (1927) of the
Bulletin of the AMS, Cooper’s thesis
is listed among the Ph.D.s awarded in
1926.

The thesis is sitting safely in the
Chicago mathematics library, or at least
it was when I checked about a year
ago. It faithfully follows the style of
the master. The text proper runs ninety-
eight pages, and there are ten pages of
auxiliary material. The first entry refers
to Alsidschzi, about 970 A.D., and the
last to Landau, 1918. The vita reveals
that Cooper was born on January 26,
1893, and took three degrees at the
University of Texas, winding up with an
M.A.in 1924.

How did I learn about this? I have
forgotten. Here’s one fact: many years
ago I sent a copy to Bill LeVeque at
his request. How did he know? On June
30, 1993, Bill said he thought I had told
him. My guess would have been that he
told me. It looks like we’ll never know.

At any rate I have decided (a) the
world of mathematics might be inter-
ested, (b) a good procedure would be a
letter to the Notices (if they accept it).

To conclude I note that the three
reviews I located, in the Bulletin, the
Monthly, and the Jahrbuch iiber die
Fortschritte der Mathematik make no
mention of the omission. For some-
one who would like to read any of
the reviews (they are raves) I give the
references.

Bulletin. 1: 26 (1920), 125-132 (D.
N. Lehmer). II and III: 30 (1924), 65-70
(Vandiver).

Monthly. 1. 26 (1919), 396—403. 1I:
28 (1921), 72-78. III: 30 (1923), 259-
262 (Carmichael).

Jahrbuch. I and II: 47 (1919-1920),
100-104.111: 49 (1923), 100-101 (Licht-
enstein).

Irving Kaplansky
Mathematical Sciences
Research Institute
(Received July 22, 1993)

Yugoslav Mathematicians
and the UN Sanctions
Mathematicians from Yugoslavia (Ser-
bia and Montenegro) are confronted
these days with a serious problem which
in our opinion raises disturbing ques-
tions concerning the entire mathemati-
cal community. Some of the well-known
publishers of mathematical journals (El-
sevier, Pergammon Press) have decided
to temporarily stop publishing papers of
Yugoslav scientists due to the UN sanc-
tions against Yugoslavia. We cite two
letters as evidence, the first from one of
Elsevier’s publishing editors addressing
the executive editors, and the second
sent to a Belgrade mathematician who
submitted his paper to an Elsevier jour-
nal. In the first letter the argument is “[In
order] to conform with UN sanctions, we
(Elsevier] must decline to publish papers
from authors in Serbia and Montene-
gro”. It contains general instructions,
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including the phrases which should be
used in communication with Yugoslav
authors such as, “We shall be happy to
retain his or her paper until sanctions
are lifted.” At the end of this letter there
is a generous suggestion: “Authors of
such papers may, of course, withdraw
them should they wish to do so.” The
second letter is from an editorial office
manager of Theoretical Computer Sci-
ence B, published by Elsevier Science
Publishers. Here is an excerpt:

Dear Dr. ...,

I am pleased to inform you about
the acceptance of your manuscript. .. .
Unfortunately, due to the UN embargo,
we are not allowed to publish your paper.
When the embargo is lifted, however,
your paper will be published at the
earliest possible occasion.

Thanking you for this contribution
to our journal,. . . .

These and other similar letters raise
a number of questions. On what bases
are Yugoslav mathematicians (scien-
tists) discriminated against? The UN
sanctions are based on the UN Security
Council Resolution 757 (30 May 1992).
Here is the relevant part:

The Security Council . . . decides that
all States shall

(8b) Take the necessary steps to pre-
vent the participation in sporting events
on their territory of persons or groups
representing the Federal Republic of
Yugoslavia (Serbia and Montenegro),;

Letters to the Editor
Letters submitted for publication in the Norices
are reviewed by the Editorial Committee.

The Notices does not ordinarily publish com-
plaints about reviews of books or articles, al-
though rebuttals and correspondence conceming
reviews in Bulletin of the American Mathematical
Society will be considered for publication.

Letters should be typed and in legible form or
they will be returned to the sender, possibly re-
sulting in a delay of publication. All published let-
ters must include the name of the author. Letters
which have been, or may be, published elsewhere
will be considered, but the Managing Editor of the
Norices should be informed of this fact when the
letter is submitted.

The committee reserves the right to edit let-
ters.

Letters should be mailed to the Editor of the
Notices, American Mathematical Society, P.O.
Box 6248, Providence, RI 02940, or sent by e-
mail to notices@math.ams.org, and will be
acknowledged on receipt.
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(8¢) Suspend scientific and technical
cooperation and cultural exchanges and
visits involving persons or groups offi-
cially sponsored by or representing the
Federal Republic of Yugoslavia (Serbia
and Montenegro);. . .

How do local authorities in different
countries interpret and enforce the res-
olution? We do not know any example
of sanctions applied to individuals in
sports, culture, and fine arts. The ex-
planation given is that they represent
themselves and not the Yugoslav gov-
ernment. So, the question above could
be rephrased as follows: Is the publish-
ing of an individual scientist’s paper
an activity which should be seen as
cooperation with the Yugoslav gov-
ernment?

Among those affected by this policy
are professionals, members of interna-
tional mathematical societies. Is it not
reasonable to expect that the largest so-
cieties like the American Mathematical
Society should play a more active role
in such global decisions affecting their
members, or should it be left to publish-
ers (editors, governments) to decide?

On behalf of Yugoslav mathemati-
cians, we kindly ask our colleagues,
the AMS, and the whole mathemati-
cal community to support our request
for immediate and public withdrawal of
such discriminating decisions.

Rade Zivaljevi¢
Mathematical Institute
Belgrade, Yugoslavia
(Received April 6, 1993)

P.S. This letter was signed by 151 math-
ematicians and other scientists from Yu-
goslavia and abroad.

Biting the Bullet
Solomon Garfunkel, Saunders Mac Lane
(Notices, July/August 1993), and virtu-
ally everyone else will agree that it is
highly desirable to increase the prestige
of college teachers of mathematics. The
question is how to achieve that. Dr. Gar-
funkel seems to have two suggestions.
Stated baldly, they are: reduce the pres-
tige of research and make the education
of college teachers more like that of high
school teachers. Each of these, I believe,
is far more likely to reduce the prestige
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of the college teacher than to raise it.
Meyer Jerison
Purdue University
(Received August 6, 1993)

Response from Solomon Garfunkel:
Professor Jerison misses the point. My
concerns are with the effectiveness of
college teachers, not their prestige. How-
ever, I cannot but believe that if we im-
prove undergraduate instruction we will
also improve our professional lives and
enhance our image to the general public.

Ignoring the Lessons
of History

Everyone seems to be aware of the
horrible conditions faced by new Ph.D.s
in mathematics who are trying to find
a position. See the recent article in the
July/August 1993 issue of the Notices.

About five years ago at a meeting
of the American Mathematical Society,
I attended a conference devoted to ways
and means of increasing the number
of graduate students in mathematics.
The speakers presented charts and data
showing that the number of graduate
students was not as large as it should be,
and there was much discussion about
ways to increase this number. Since
this was five years ago, some details
are fuzzy in my mind, but I recall that
during the meeting I tried to ask why we
wanted to increase the number of Ph.D.s,
and I pointed out that somewhat earlier
students faced exactly the same horrible
conditions in the job market that they do
today. Those in charge of the meeting
paid little attention to my remarks, but
they were tolerant enough to permit this
obstructionist to talk (but not for very
long). We are now witnessing the tragic
results of their efforts to produce still
more Ph.D.s, but as usual the suffering
is visited upon the innocent and not on
the perpetrators of the crime. If a person
loves mathematics and wishes to devote
his life to that study, he or she should be
encouraged to do so. But in my opinion
it is just plain stupid to try to entice
people into that study, and this was
exactly the thrust of that gathering. One
can argue that nobody could foresee the
reduced teaching budgets throughout the
nation, nor could they imagine the flood
of well-qualified immigrants. However,
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trying to lure an undecided student into
a particular study was and is just plain
wrong. Many students who devoted four
or more years’ training to do research
in pure mathematics must now readjust
to teaching arithmetic or basic algebra
(assuming they can find such a job) or
drop mathematics and retrain themselves
for another type of work. This was
exactly the situation about ten years
ago, but our fearless leaders ignored the
lessons of history.
A. W. Goodman
The University of South Flonda
(Received August 6, 1993)

Comments on the Situation
in Russia
I am a mathematician and a recent emi-
grant from Russia. I would like to make
some comments on the interesting arti-
cles on mathematics in the fSU (Notices,
volume 40, number 2).

1). I share Professor Arnold’s in-
dignation with Victor Sadovnichy, the
present rector of Moscow University,
and his clique. I also share his in-
dignation at anti-Semitism in Russia.
However, Professor Arnold grossly mis-
leads his readers when he claims that the
present governments of Russia and other
newly independent states are “Fascist”
(p. 105). Sadovnichy is not (yet) the
government. One might rather compare
Yeltsin’s ineffective government with
the Weimar Republic, which could not
solve Germany’s problems in the 1920s.
It is regretful also that no mathemati-
cians from other than Russia of the
newly independent states are mentioned
in the Notices.

2). Professor MacPherson (p. 117)
lists three reasons why mathematicians
emigrate from Russia now: economic,
academic, and political. There are at
least two more. One is the feudal char-
acter of the Russian science. More than
once my supervisor at Moscow Univer-
sity cornered me into doing some work
which he pretended to have inspired. 1
tried to obtain another research position
in Moscow and failed. It turned out to
be easier to emigrate!

Second, the moral atmosphere in all
the privileged strata of Russian soci-
ety has become so poisoned, cynical
hypocrisy is so overwhelming that this



alone may well move one to emigrate.
I believe that the moral reason for em-
igration plays a major role. However,
it is rarely mentioned. Perhaps this is
exaggerated modesty. Or perhaps math-
ematicians are poor in expressing their
feelings. Or perhaps my experience is
somewhat different from that of my
colleagues. My grandfather had been a
well-known poet; and, when he died,
I cared about his archive and used the
liberalization of “perestroika” to pub-
lish some of his writings, which my
grandfather could not have published
in his lifetime. Several Russian writers
and Communists, led by Andrei Demen-
tyev and Grigory Baklanov, got irritated.

Letters to the Editor

(Perhaps also because my grandfather
had been Jewish.) They arranged such a
painful provocation against me and my
family that I donated the archive to a
safe place and left my native country to
never return.

Andrei Toom
Incarnate Word College
Dallas, Texas
(Received March 15, 1993)

Editor’s Note: Professor Arnold dis-
agrees with the interpretation that Pro-
fessor Toom has given to his statement
regarding fSU states and Fascism. He
has provided the following response.

The editors appreciate this clarification,
since either interpretation is possible.

Response from V. I. Arnold: The letter
by Professor Toom attributes to me the
statement that Yeltsin or his government
are Fascists. It is easy to see that this
is not what was stated in the article
that Toom quotes from (nor have I ever
said or thought this). What is said in
that article is that those governments
which apply laws discriminating against
“ethnically alien” people are Fascist—
Yeltsin and his government have never
accepted or applied such laws.

(Received July 16, 1993)

Volume 2

physicists.

CRM MONOGRAPH SERIES

Applied Integral Transforms

M. Ya. Antimirov, A. A. Kolyshkin,
and Rémi Vaillancourt

This book does what few books on integral transforms do: it constructs the kernels of the integral
transforms by solving the generalized Sturm-Liouville problems associated with the partial differential
equations at hand. In the first part of the book, the authors construct the kernels and then use them to
solve elementary problems of mathematical physics. This section, which proceeds mainly by examples
and includes exercises, requires little mathematical background and provides an introduction to the
subject of integral transforms.

In the second part of the book, the method of integral transforms is used to solve modern applied
problems in convective stability, temperature fields in oil strata, and eddy current testing. The choice
of topics reflects the authors’ research experience and involvement in industrial applications. Because
of the applications it discusses, the book will interest engineers (especially petroleum engineers) and

The CRM Monograph Series is jointly published by the American Mathematical Society and the
Centre de Recherches Mathématiques.

1991 Mathematics Subject Classification: 35; 76, 80, 78, 44

ISBN 0-8218-6998-1, 265 pages (hardcover), February 1993
Individual member $40, List price $66, Institutional member $53
To order, please specify CRMM/2NA

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepavment required. Order from:
American Mathematical Society, P.O. Box 5904, Boston, MA 02206-5904, or call toll free 800-321-4AMS (321-4267) in the U.S. and
Canada to charge with VISA or MasterCard. Residents of Canada, please include 7% GST.
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Joint Mathematics Meetings in Heidelberg

Meetings Provide a Look at Some Interesting Mathematics

and at Issues Facing Mathematicians in Germany

The AMS is very much an international organization, with
nearly one-third of its membership residing outside of North
America. To strengthen its international ties, the AMS has
begun holding joint meetings with mathematical societies
outside the U.S. The first one on the European continent was
a joint meeting with the Deutsche Mathematiker Vereinigung
(DMYV, the German Mathematical Society) held at the Univer-
sity of Heidelberg on October 1-3. The meeting provided a
venue for some high-quality mathematics and a look at issues
facing the mathematical community in Germany.

Both the AMS and the DMV are over one hundred years
old, and the University of Heidelberg is more than 600 years
old. The opening ceremonies of the joint meeting looked back
on these venerable traditions, with speeches by dignitaries
from the university, the AMS, and the DMV. The audience,
following the tradition in German universities, knocked on
the tops of the wooden desks instead of clapping.

The meeting’s highlights were invited addresses by Gerd
Faltings of Princeton University, Giinter Harder of the Uni-
versity of Bonn, Helmut Hofer of Eidgenossische Technische
Hochschule in Zurich, Michael Hopkins of the Massachusetts
Institute of Technology, Vaughan Jones of the University of
California at Berkeley, and Robert Langlands of the Insti-
tute for Advanced Study. Langlands, the only one to speak
German, talked not about the famed “Langlands program”,
but about a topic from physics. Harder, who will welcome
Faltings next year as a colleague at the Max Planck Institute,
spoke on the topological trace formula for Hecke operators.
Jones presented the first plenary talk, which outlined some
old and new ideas in the field of von Neumann algebras.
He mentioned the connections of this field to other branches
of mathematics and to physics, but he concentrated on the
combinatorial structure emerging from the study of subfactors
and von Neumann algebras themselves, which he described
as strongly analogous to Galois theory.

Hopkins spoke about applications of algebraic geometry
to homotopy theory. In the early 1970s Quillen discovered
relations between the moduli space of formal group laws
and homotopy theory. Over the last twenty years these have
been used as a guiding principle by researchers in homotopy
theory, leading them by analogy to assertions which they then
proved by conventional topological methods. Now Hopkins
and his collaborators have for the first time used the Quillen
correspondence to prove a deep result about homotopy groups
of spheres using algebraic geometry. No topological proof
of this result, which is closely related to the Riemann-Roch
theorem in algebraic geometry, is known.

Hofer described applications of pseudoholomorphic curves
to three-dimensional contact geometry. He sketched a proof of
the Weinstein conjecture for the three-sphere (and some other
three-manifolds), which asserts that every Reeb vector field
has a closed orbit. This is related to the Seifert conjecture,
which says that every vector field on the three-sphere has a
closed orbit (or a singular point). For the vector fields coming
from contact structures this is now known to be true by Hofer’s
result. On the other hand, C' and C? counterexamples to the
Seifert conjecture have been around for some time. Hofer also
mentioned the recent rumor that an infinitely differentiable
counterexample has been found.

One special session featured talks by Matthias Flach of
the University of Heidelberg, Kenneth Ribet of the University
of California at Berkeley, and Jacques Tilounine of the
University of Paris XI at Orsay, who all described work
supporting Andrew Wiles’s proof of Fermat’s Last Theorem.
A special session on geometry and computer visualization
covered all kinds of topics, from exploring hyperbolic three-
manifolds to reconstructing gothic vaults. Using some of the
videotapes from the session, a German television station plans
to put together an hour-long program.

Among the nonmathematical issues of interest at the meet-
ing was how the field has been affected by the reunification
of East and West Germany in 1990. Much of the structure
supporting East German science perished after reunification
because some of the research institutes there were not strong
enough scientifically to survive once their political support
was uprooted. In addition the institutes did not fit the Western
administrative modes that everything had to conform to after
reunification. Those scientists who had gotten jobs through
political influence were in many cases fired. Many on univer-
sity faculties were also fired, as the East German universities
were considered to be overstaffed by the standards of West
Germany. Adding to these difficulties is the fact that many
of the best scientists emigrated as soon as they were able to
(though there has not been an exodus on the scale of that in
the former Soviet Union).

As it turns out, fewer mathematicians in East Germany
lost their jobs in the reunification than did researchers in other
areas of science. According to Willi Jager, a professor in the
Applied Mathematics Institute at Heidelberg, ‘“mathematics
is not a science close to politics,” so problems of past
political ties were not so severe in mathematics as in other
areas. In addition he notes, “mathematics in East Germany
had in certain fields—not in all, but in some—very high
international standards.” Today mathematics departments all
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over eastern Germany are being rebuilt with the aid of
committees of scientists from western Germany. Overall, says
Jager, “mathematics has not suffered by the reunification too
much.” He believes it will take financial contributions by
both eastern and western Germany to insure that mathematics
thrives, but in the end, “both sides will profit.”

The Deutsche Forschungsgemeinschaft (DFG, the German
equivalent of the National Science Foundation) has already
begun investing in science in eastern Germany. “The DFG
was very helpful in reorganizing the scientific landscape in
East Germany,” says Jager, and “they did it very unbureau-
cratically.” East German scientists were not accustomed to
grants and peer review, he says, so the DFG initiated pro-
grams whereby Western scientists help colleagues in eastern
Germany set up research projects and apply for funds.

After the reunification, the DMV merged with the Mathe-
matische Gesellschaft der Deutschen Demokratischen Repub-
lik (MGDDR, Mathematical Society of the German Demo-
cratic Republic). Members of the MGDDR were automatically
made members of the DMV, adding about 600 to the DMV
membership of 2200. However, the merging was not entirely
smooth. Jiger says that there were calls for the DMV to con-
demn some of the new members for their political pasts. To
do so would require evaluating individuals on a case-by-case
basis, an impossible task for the DMV.

Despite economic difficulties, mathematics in Germany
has fared well in research funding. This year the Bundesmin-
isterium fiir Forschung und Technologie (Federal Ministry of
Science and Technology) launched a new program to forge
links between mathematics and industry. The new program
will grant about 21 million DM ($12.9 million) over its
three-year lifetime; as a comparison, the DFG mathematics
budget last year was 34 million DM ($20.9 million). Indus-
trial partners provide data, technical support, and proprietary
information as needed, but no direct funds. Three mathe-
matical areas are involved: dynamical systems and nonlinear
differential equations, mathematical methods in graphics and
image analysis, and discrete and continuous optimization.
The application areas range from chemical engineering to
transportation to robotics. Out of 256 applications, fifty-five
awards were made this fall.

Was there some tension between pure and applied math-
ematics over this new infusion of funds into applied ar-
eas? DMV President Martin Grotschel of the Konrad-Zuse-
Zentrum fiir Informationstechnik in Berlin (Konrad Zuse
Center for Information Technology) says he expected more
tension than he saw. “All those involved in this program are
trying hard to do justice to both sides of mathematics,” he
explains. In addition “the division between pure and applied
mathematics is not so visible anymore.”

As president of DMV, Groétschel is a persuasive advocate
for keeping pure and applied mathematics together in the
DMYV. He says the Gesellschaft fiir Angewandte Mathematik
und Mechanik (Society for Applied Mathematics and Me-
chanics) has focused on engineering and has not provided
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Heidelberg Meeting

effective representation for newer, less traditional areas of
applied mathematics. Grétschel, who in Heidelberg organized
a special session on optimization, says that most of his U.S.
colleagues are in industrial engineering, computer science,
and operations research departments. This kind of applied
research, he says, seems to have been “pushed out of
mathematics departments [in the U.S.], which was a big
mistake.”

For a small organization with a shoestring staff, the
DMV has quite a full plate. Among its major concerns
is the near-dire situation for academic research libraries in
Germany, which have cut back on book purchases and journal
subscriptions due to lack of funds. Electronic communications
is another important issue, and the DMV has, with federal
funding, initiated a program to promote its use within the
German mathematical community. Another concern is how
mathematics is faring in the former Soviet Union. DMV
members donated about 25,000 DM for stipends for fifteen
mathematics doctoral students in the former Soviet Union.

Another growing concern in the DMV is the issue of
women in mathematics. Ina Kersten, an associate professor at
the University of Bielefeld, is the first woman to serve on the
governing body of the DMV. She says the main difficulty for
women mathematicians in Germany is that few are appointed
to permanent positions. Talented young women opt for other
fields because their prospects look poor in mathematics. Lack
of role models exacerbates the problem. Under the auspices
of the DMV, Kersten and Jiger have suggested a program
that would establish a pool of government funds to create a
small number of permanent positions for women in German
mathematics departments. To get reactions to their plan they
are circulating a draft proposal to the sixteen state ministers.

As the last speaker Faltings began his talk by addressing
the problem of scarcity of blackboard space. He suggested that
one only has to repeatedly halve the size of one’s writing to
fit it all on the board. Then, writing in extremely large letters
which were to shrink continuously during his lecture, Faltings
talked about the Verlinde formula in algebraic geometry.
This formula gives the dimension of the space of sections
of the powers of an ample line bundle on the moduli space
of complex algebraic curves of fixed genus. It was first
conjectured by physicists, and different proofs of it have been
given recently by several mathematicians.

At the closing ceremonies Albrecht Dold, a mathematics
professor at the University of Heidelberg who was on the local
arrangements committee, pointed out how well the AMS and
the DMV had worked together in planning and carrying out
the meeting. He thanked all those involved, saying that “This
collaboration has been very good indeed.” The Heidelberg
meeting was noteworthy not only for the high quality of the
mathematics but also for the sense of warmth and fraternity
among the participants, which made everyone attending look
forward to the next one.

Allyn Jackson
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“New Order” for Federal Funding

Committees on Science Policy

and on Educatioh Face Shifts in Public Support

The mathematical community is struggling to find its balance
on the shifting sands of public support for science. Meetings
of the AMS Committee on Education (COE) and the AMS
Committee on Science Policy (CSP), held during three days
in September in Washington, DC, were colored by what CSP
member Rhonda Hughes of Bryn Mawr College called “a new
order” in public perceptions of science and education.

Historically, the government has supported basic research
in the belief that eventually research will improve the nation’s
quality of life. However, the public’s current questioning of the
value of basic research indicates that the scientific community
has not done a good job of communicating just what those
improvements have been; and scientific researchers, with a
few heroic exceptions, have not made their way into the
educational trenches to help address the nation’s problems
with education. Amid ever-increasing budget pressures, the
public is asking tough questions about the return it’s getting
on the nation’s investment in science.

In the past few years hefty increases have flowed into
the education directorate of the National Science Foundation
(NSF), while research, especially the so-called “curiosity-
driven” research, has been under increasing strain. The
mathematical sciences community in particular has been
affected by these trends for two reasons. On the one hand,
mathematics has been central to the educational reform
movement supported by the NSF. And on the other hand,
mathematics has not been a big player in some of the strategic
initiatives that have brought new research money to the NSF.
These considerations formed the backdrop for the committees’
discussions.

Committee on Education
The COE, established in 1990, has been charged with the task
of guiding the Society’s actions in mathematics education.
The COE has its difficulties, stemming mainly from the fact
that, as an organization, the AMS has become involved in
educational issues only recently. Traditionally, the AMS has
been inclined to regard educational issues as the province
of other organizations and to concentrate on promoting
mathematics research. The Society’s recent strategic planning
exercises included a new interpretation of the mission of the
AMS that embraces education and professional development.
The Society’s interest in education has been viewed in the

larger mathematics community with mixed feelings, often
tinged with suspicion or cynicism.

The COE discussed how the AMS has attempted to get
its feet wet in a number of educational projects but has
been rebuffed by those who have been paying attention to
education all along. There is “tremendously deep suspicion
that the concern and interest of the research community are
really there,” said COE member Deborah Hughes Hallett,
who is at the University of Arizona this year, on leave
from Harvard University. For many years, she pointed out,
it appeared that the research community did not stand up
for the educational community. “It will take a lot of these
rebuffs. .. before the research community will be taken
seriously.” COE member Alan Schoenfeld of the University
of California at Berkeley went into education after getting
a doctorate in mathematics. He said that the typical model
for a mathematician’s involvement in education was to say
it could be fixed, work for two years, conclude that people
in education know nothing, and then leave. “It took years for
people to believe that I was serious about education and was
in it for the long haul,” he said.

What can be done? Hughes Hallett said it’s partly just
persistence: the AMS has to take the rebuffs and keep making
an effort until people are convinced that the Society is
serious. Hyman Bass of Columbia University, chair of the
Mathematical Sciences Education Board (MSEB), pointed out
that such organizations as the MSEB and the Mathematicians
and Education Reform Network have ties to both the research
and education communities and can mediate when sparks start
to fly. Part of the solution also lies in the rewards structure in
mathematics departments. “There has been a pecking order,”
said COE member Alan Tucker of the State University of New
York at Stony Brook, pointing out that the AMS has been on
“high ground” with regard to what the community valued in
giving tenure, promotions, and grants. Rewarding educational
involvement in the same way that research is rewarded will
be a clear sign that the community is serious about education.

Evaluating Teaching Effectiveness

The committee acknowledged that part of the difficulty of
properly rewarding educational activities is the lack of an
evaluation system. In particular, evaluating the “everyday”
teaching done in mathematics departments may be more
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difficult than evaluating contributions to education, which
can be measured by papers written, presentations made
at conferences, and so on. COE member Jerry Bona of
Pennsylvania State University said that he knew how to get
faculty to pay attention to teaching—*salaries!” But, he said,
evaluating teaching in a rigorous way is difficult. There are no
widely accepted ways to evaluate teaching (except perhaps for
student evaluations, which are often regarded with suspicion).
Bass says that what is needed is “to create a community that
evaluates each other just as algebraic topologists evaluate
others at a conference.” Hughes Hallett ran off a list of
different criteria by which to judge teaching, such as whether
the teacher plods through each section of the textbook or
thinks about the overall design of the course, whether the
teacher discusses mathematics courses with faculty in client
disciplines, whether the teacher is innovative in curricular
reform, and so on. There may be some consensus that these
are the kinds of things that need to be measured, but just how
to measure and weigh them is unclear.

The committee agreed that the AMS could play a role
in helping to bring about discussion and consensus on
how to evaluate teaching, as well as other aspects of the
rewards structure such as scholarship and service. Indeed,
the discussion has begun through a study conducted by the
Rewards Committee of the Joint Policy Board for Mathematics
(see “Inside the AMS” in this issue of the Notices). William
Adams of the University of Maryland, project director for
the Rewards Committee, made a presentation before the
COE about some of the findings of the study. Much of
the COE’s discussion of teaching evaluation was spurred by
a presentation by Susan Forman of the MSEB staff, who
described a report of a Board task force chaired by Uri
Treisman of the University of Texas at Austin. This report,
now under review by the National Research Council, explores
means of promoting teaching growth and effectiveness on
college and university campuses.

Assessing Student Learning

Assessment—testing whether or not students are learning what
the teacher is trying to teach—is an important component in
evaluating teaching effectiveness. At the precollege level
assessment is a huge industry that has been much criticized
but that has nevertheless had an enormous influence on
education. Traditionally, the emphasis has been on cheap,
reliable, standardized tests that can be used in all kinds of
classrooms: all you have to have is the test form and a No. 2
pencil. These tests have affected many aspects of education,
from what gets taught in class, to how much funding school
districts receive, to how many gray hairs parents get worrying
what college their kids will get into.

The issue of assessment was raised when representatives
from the National Council of Teachers of Mathematics
(NCTM) met with the COE. NCTM President Mary Lindquist
of Columbus College discussed the NCTM’s draft document
on assessment standards. This is the third in a series of
standards documents produced by the NCTM in recent years;
the first was “Curriculum and Evaluation Standards for School
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Mathematics”, and the second was “Professional Standards for
Teaching Mathematics”. Both have greatly influenced much
of the mathematics education reform movement. A draft of
the assessment standards will come out this fall and will be
circulated for discussion during the academic year.*

Bass said that in looking into assessment he found “more
intellectual landscape than I knew existed”. It doesn’t matter
if a curriculum is great, he said; if it is not coordinated with
how one assesses students’ knowledge, then it won’t work. He
pointed out that if one wants students to engage in multistep,
complex thinking, one must ask questions to evoke that; if one
wants students to work in groups or on long-term projects,
one has to formulate ways to assess what they produce.
“These issues apply to college and even graduate school,”
he noted. Although there is considerably more latitude in
testing at the college level, COE member David Cox of
Amberst College pointed out that his students often have a
very narrow view of what an “answer” to a mathematics
problem is. The students’ expectations affect how college
and university teachers prepare their examinations. Therefore,
he said, reforms in assessment at the school level will also
influence the collegiate level. In addition Lynn Arthur Steen,
executive director of MSEB, noted that the influence of
assessment is growing at the collegiate level; many state
institutions have been pressed by accreditation boards or state
legislatures to set goals for their major programs and to assess
students to see whether those goals have been met.

The COE has two subcommittees, one on undergraduate
education and one on graduate education and postdoctoral
training. These subcommittees are discussing what actions
the AMS can take to further its educational mission, such
as initiating student organizations, publishing a newsletter
for graduate students, and organizing sessions and social
events for students at annual and sectional meetings. The
ideas of the subcommittees will be considered as part of the
AMS operating plan in coming years. In addition, the general
discussions of the COE and meetings with representatives of
other organizations who work in education will sow the seeds
for future actions the AMS could take in this area.

Committee on Science Policy

The COE has its difficulties, being a relative newcomer in
the education world. But there is great potential for important
contributions and collaborations, and the committee has a
sense of excitement in facing this challenge. The Committee
on Science Policy is in a very different position. Established in
1974, the CSP has in the last five years been quite influential
in AMS affairs and has seen a number of its ideas come to
fruition in the form of AMS programs and projects; in fact
it was the CSP that recommended forming the Committee
on Education. Today the CSP is in the thick of the fight to
shore up federal support for basic scientific research, and the
problems it is confronting are monumental.

*Copies of the draft of the assessment standards can be obtained by contacting:
National Council of Teachers of Mathematics, Executive Office, 1906 Association
Drive, Reston, VA 22091; telephone: 703-620-9840, ext. 112.
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Consider the gloomy scenario for fiscal year 1993 for
the NSF’s Division of Mathematical Sciences (DMS). In his
presentation to the CSP, DMS Director Frederic Wan painted
a picture of tight budgets and declining numbers of principal
investigators. Although some of the numbers he put before the
committee were in rough form, the overall message was not:
six DMS programs suffered a 10%—17% decline between fiscal
year 1992 and fiscal year 1993 in the number of investigators
supported. (The exceptions were Classical Analysis (a 1%
decline) and Computational Mathematics (a 5% rise); the latter
fit into the federal high performance computing initiative.) By
contrast, in the five years preceding 1992 there was a steady
rise in summer salaries for investigators, the total number
of investigators supported, and the total number of summer
months funded.

What will happen in fiscal year 1994, which will have
begun by the time this issue of the Notices reaches its readers,
is unclear. But the foreshadowing does not look good. Wan
described a report of the Senate appropriations subcommittee
that oversees the NSF (the report was discussed in the
“From the Executive Director” column, Notices, October
1993, page 970). The report states bluntly that if the NSF
does not set clear and measurable goals for how it will
contribute to solving national problems, then Congress should
start shifting NSF funds elsewhere. In particular the report
specified that not less than 60% of the NSF budget should go
toward strategic research and cautioned that the NSF should
not “shroud curiosity-driven activities under the rubric of
strategic activities”. Although disturbing, the Senate report
language does not have the binding force of law (unless it
survives the House-Senate Conference); it only communicates
the recommendation of the subcommittee.

Nevertheless, the Senate report sent shock waves through
the CSP as well as the entire scientific community, which
has scrambled to come up with ways to rebut the report.
What may be more significant than the Senate report, though,
is a government memorandum, dated August 17, 1993, by
John Gibbons, presidential science adviser, and Leon Panetta,
director of the Office of Management and Budget. The
memorandum calls for a new method of describing funding
for research and development in federal budgeting by which
all R&D would be listed under ten sectors: manufacturing,
communication and information, natural resources and the
environment, education and training, transportation, national
security, energy supply and demand, food and fiber production,
health, and “other”. When Wan put up a transparency showing
the ten categories, all eyes in the room scanned up and down
the list searching to see where mathematics belonged. “Which
category does Andrew Wiles fit into?” asked CSP member Eric
Friedlander of Northwestern University. “‘Natural resources,”
joked CSP member Cathleen Morawetz of the Courant
Institute. “He is one!”

The levity did not shake the chill of this clear manifestation
of the “new order” in federal funding. Will every proposal
submitted to the NSF bear a number specifying which R&D
sector it falls into? It’s not clear that the requirements will
be so stringent. However, DMS program directors are likely

to be scouting out ways to explain how the mathematics that
they fund would fit into those sectors. If proposal writers can
help by providing that information in their proposals, all the
better.

A Skeptical View of Scientists

Ronald Douglas of the State University of New York at Stony
Brook told the CSP about a recent National Research Council
workshop he attended. The workshop brought together sci-
entists and science policy observers and decision makers to
discuss federal funding for science. He observed skepticism
about the motives of the scientific community, which is seen
as trying “to preserve our comfort while others sacrifice”.
Many of the policymakers are familiar with the system of
academic science. “They don’t believe the present system is
sacrosanct,” he declared. “They don’t believe this is the only
way to do science. And in particular, the system had not
necessarily worked well for them.” As for the kind of research
being advocated, “it’s hard for me to exaggerate how applied”
it is, Douglas said. Referring to the memorandum with the ten
categories for R&D funding, Douglas said, “that’s really what
they’re talking about.” “This doesn’t mean we can’t change
minds,” he said, “but the problem is deeper and more difficult
than you can imagine.”

Although the situation looks bad, it could have been worse.
CSP chair Frank Warner of the University of Pennsylvania
has been very active during his tenure in making contacts
with agency staff and policymakers. The CSP discussed
ways to influence the House and Senate compromise bill
so that the final appropriation for NSF is cast in language
more moderate than that of the Senate bill and hopefully
with a larger budget. Some present at the CSP meeting
had already met with Congressional representatives to try
to explain the shortcomings of the viewpoint expressed in
the Senate report. The Joint Policy Board for Mathematics
and the AMS Washington Office are working together to get
mathematicians to contact their Congressional representatives
to protest the Senate report and support the more moderate
recommendations of the House appropriations subcommittee.

In addition Warner has pushed to get out a draft of a
national policy agenda for the mathematical sciences, which
could play an important role in changing the image that
the scientific community is a “special interest group” that
is out of step with national interests. The Federal Policy
Subcommittee of the CSP has been working on this task since
January, and a preliminary draft of the agenda was reviewed
by the CSP at their meeting. This document aims to inform
the AMS membership, policymakers, and the public about
some of the major policy issues facing the mathematical
sciences community and also describes means for addressing
these issues. The document discusses the importance of
mathematical research, the contributions mathematics makes
to societal welfare, the role of mathematics in science and
technology, and the need for excellence in mathematics
education at all levels. The subcommittee gathered comments
during the meeting and is now working on producing a final
draft.
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What Is “Adequate” Funding?

Wan had asked the CSP for advice on what constitutes
“adequate” funding for mathematics, both in terms of how a
mathematics grant could be structured and in terms of how
many investigators ought to be supported. His request took
on increased urgency as he speculated during his presentation
that because of the squeeze on the research budget the NSF
may in the next couple of years consider eliminating salaries
on grants. If that happens, what should a mathematics grant
look like?

To get the discussion started Warner drew up a list
of components of an individual investigator grant, such
as summer salary, travel, visitors, materials and supplies,
graduate students, postdocs, computing support, and so on.
Wan made it clear that he was not setting any upper bound on
what the community might ask for in providing advice to the
DMS. It’s a delicate question: if the community asks for too
much, will it price itself out of the market? If it asks for too
little, will it lose out?

Friedlander said Warner’s list might be seen as “generous”
rather than “adequate” support for mathematics. Perhaps
specialized regional conferences, some travel for visitors,
and cautious amounts of computing support would form
the minimum for what the community could get by on.
CSP member John Morgan of Columbia University saw it
differently, saying that the committee should “reasonably and
honestly” estimate the “full cost” of supporting mathematical
research. “Maybe the ideal is unattainable” in the current
climate, he said, but there should at least be a baseline
description of what is needed for mathematical research to
thrive.

Even if the community could come to a consensus on what
“adequate support” means, there are other thorny questions.
What if summer salaries are thrown out? Will what remains
still constitute “adequate support™? Is a separate plan needed
in the event that salaries go by the boards? These are delicate
political gambles that are difficult to size up, and the CSP
could not come to any clear agreement on what to do.
Discussions will continue between now and the committee’s
next meeting.

Could it be that the “new order” will render such discus-
sion obsolete? Rhonda Hughes said that while she felt there is
some value in writing down an ideal scenario for what a grant
should look like, the CSP needs to devote more energy to other
alternatives. Many members of the mathematical community
would be happy just to get a travel grant, she noted. The NSF
has made it clear it cannot support a large-scale program of
small grants, in part because of the high administrative costs.
“This is the perfect place for the AMS to help mathematics
on a broad scale,” she said. And yet a proposal for an AMS
small grants program, made a couple of years ago, was shot
down. “People said, ‘That’s not right for mathematics; we’re
selling ourselves short; we can’t show them that we can get

by on small grants.” ” Instead of “nostalgia for the past,” said
Hughes, “Let’s spend some time thinking about what the ‘new
order’ is calling for.”

Allyn Jackson

Frank Warner will finish his term as chair of the Committee on Science
Policy in February 1994; his successor as chair will be John Morgan.
Ramesh Gangolli will also finish his term as chair of the Committee
on Education in February 1994; his successor as chair will be Ronald
Douglas. Both committees invite comments and suggestions from the
mathematical community. Inquiries can be directed to the committee
chairs or to individual committee members or can be sent to the
relevant committee at: American Mathematical Society, P.O. Box
6248, Providence, RI 02940-6248.

Committee on Education

Jerry L. Bona, Pennsylvania State University

Carl Cowen, Purdue University

David Cox, Amherst College

Ronald G. Douglas, State University of New York at Stony Brook
(chair-elect)

Robert M. Fossum, University of Illinois (ex officio)

Ramesh A. Gangolli, University of Washington (chair)
Ronald L. Graham, AT&T Bell Laboratories (ex officio)
Rebecca Herb, University of Maryland

Deborah Hughes Hallett, Harvard University

William H. Jaco, AMS (ex officio)

Harvey B. Keynes, University of Minnesota

Maria M. Klawe, University of British Columbia

Judith Roitman, University of Kansas

Alan H. Schoenfeld, University of California, Berkeley

Alan C. Tucker, State University of New York at Stony Brook
Frank W. Warner II1, University of Pennsylvania (ex officio)

Committee on Science Policy

Michael Artin, Massachusetts Institute of Technology (ex officio)
James A. Donaldson, Howard University

Richard E. Ewing, Texas A&M University

Robert M. Fossum, University of Illinois (ex officio)

Eric Friedlander, Northwestern University

Ramesh A. Gangolli, University of Washington (ex officio)
Ronald L. Graham, AT&T Bell Laboratories (ex officio)
Rhonda J. Hughes, Bryn Mawr College

William H. Jaco, AMS (ex officio)

Raymond L. Johnson, University of Maryland

Linda Keen, Herbert H. Lehman College, CUNY

James Lepowsky, Rutgers University

William James Lewis, University of Nebraska

Cathleen S. Morawetz, Courant Institute

John W. Morgan, Columbia University (chair-elect)
Melvyn B. Nathanson, Herbert H. Lehman College, CUNY
Anil Nerode, Cornell University

John Polking, Rice University

Linda Rothschild, University of California, San Diego
Frank W. Warner III, University of Pennsylvania (chair)
Susan Williams, University of South Alabama
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1993 Annual AMS-IMS-MAA Survey

~ (First Report)

Report on the 1993 Survey of New Doctorates, Donald E. McClure
Salary Survey for New Doctorates
Faculty Salary Survey
Doctoral Degrees Conferred, 1992-1993

This first report on the 1993 Survey includes a reporton the 1993 survey
of new doctorates, a report on salaries of new doctorates, salary data
on faculty members in four-year colleges and universities, and a list of
names and thesis titles for members of the 1992-1993 Ph.D. class.
The report is based on information collected from questionnaires
distributed in May to departments in the mathematical sciences in
colleges and universities in the United States and later to the recipients
of doctoral degrees granted by these departments between July 1992
and June 1993, inclusive. A further questionnaire concerned with data
on fall enrollments, majors, and departmental size was distributed in
September. These data will appear in the second report on the 1993
Survey, in a spring 1994 issue of the Notices.

The 1993 Annual AMS-IMS-MAA Survey represents the thirty-
seventh in an annual series begun in 1957 by the Society. The 1993
Survey is under the direction of the AMS-IMS-MAA Data Committee,
whose members are Edward A. Connors, Lincoln K. Durst (consultant),
JohnD. Fulton, James F. Hurley, Don O. Loftsgaarden, David J. Lutzer,
James W. Maxwell (ex officio), Donald E. McClure (chair), Donald B.
Rubin, Donald C. Rung, and Ann K. Stehney. Comments or sugges-
tions regarding this Survey may be directed to the committee.

Forthese reports, departments are divided into groups accordingto the
highest degree offered in the mathematical sciences:

Groups | and llinclude the leading departments of mathematics in the
U.S. according to the 1982 Assessment of Research-Doctorate Pro-
grams conducted by the Conference Board of Associated Research
Councils in which departments were rated according to the quality of
their graduate facuity.’

Group | is composed of 39 departments with scores in the 3.0-5.0
range.

Group Il is composed of 43 departments with scores in the 2.0-2.9
range.

Group IHl contains the remaining U.S. departments reporting a doc-
toral program.

Group IV contains U.S. departments (or programs) of statistics,
biostatistics and biometrics reporting a doctoral program.

Group V contains U.S. departments (or programs) in applied mathe-
matics/applied science, operations research and management sci-
ence which report a doctoral program.

Group Va is applied mathematics/applied science; Group Vb is
operations research and management science.

Group M contains U.S. departments granting a master's degree as the
highest graduate degree.

Group B contains U.S. departments granting a baccalaureate degree
only.

‘These findings were published in An Assessment of Research-Doctorate Programs in the
United States: Mathematical and Physical Sciences, edited by Lyle V. Jones, Gardner
Lindzey, and Porter E. Coggeshall, National Academy Press, Washington, D.C., 1982. The
information on mathematics, statistics and computer science was presented in digest form in
the April 1983 issue of the Notices, pages 257267, and an analysis of the above classifica-

tions was given in the June 1983 Notices, pages 392-393. For a listing of departments in
Groups 1 and It see the April 1988 Notices, pages 532-533.
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Highlights

U.S. institutions awarded 1202 doctorates in the math-
ematical sciences from July 1, 1992, to June 30, 1993, an
increase of more than 14 percent from last year’s fall count.

The number of U.S. citizens reported to have received
doctorates in the mathematical sciences is 526, which is 22
percent greater than the number earning doctorates last
year. The count is 45 percent above the record lows
reported in 1986-1987 and 1987-1988 and is the highest
count of U.S. citizens since 1980-1981.

The number of non-U.S. citizens receiving doctorates is a
record high of 671 in 1992-1993, up 14.5 percent from the
1991-1992 count. The number of non-U.S citizen recipi-
ents is more than twice the number reported ten years
earlier.

Of the 526 U.S. citizen doctoral recipients, 7 are black and
37 are members of other minority groups. In 1991-1992
the U.S. citizen doctorates included 6 blacks and 27 other
minority members.

The unemployment rate for new doctorates reached its
second highest reported level since fall 1975. Among
those whose employment status is known, 12.4 percent
were unemployed as of late September 1993, nearly equal-
ing the recent high figure of 12.7 percent in fall 1992. Total
employment of new doctorates in the U.S. increased by 11
percent from the level reported in fall 1992.

The number of women among U.S. citizen doctorates
increased by 41 percent from last year’s fall count to a new
high count of 145. The percentage of women among U.S.
citizen doctorates also reached a new high of 28 percent.

The median starting salary of new doctorates reporting
teaching (or teaching and research) was $34,000 for men,
unchanged from last year, and $33,800 for women, down
from last year’s figure of $34,900.

In all but two instances the mean salary for Associate and
Full professors reported for 1993—1994 increased less than
4 percent over the mean for 1992-1993.
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Report on the 1993 Survey of New Doctorates
Donald E. McClure

This report presents a statistical profile of recipients of doctoral
degrees in the mathematical sciences awarded by universities
in the United States during the period July 1, 1992, through
June 30, 1993. It includes an analysis of the employment
market for 1992-1993 doctoral recipients and a demographic
profile summarizing characteristics of citizenship status, sex,
and racial/ethnic group. Table 1 provides the response rates for
the 1993 Survey of New Doctorates (see box on preceding page
for description of Groups).

TABLE 1: Response Rates

Group | 39 of 39
Group I 40 of 43 including 5 with O degrees
Group Il 81 of 90 including 22 with 0 degrees

Group IV 62 of 75 including 3 with 0 degrees
Group Va 14 of 18 including 4 with O degrees
Group Vb 17 of 33 including 1 with 0 degrees

Commencing with this thirty-seventh Annual Survey, the
Institute of Mathematical Statistics (IMS) is a cosponsor with
the AMS and MAA of the Annual Survey and other activities
of the joint AMS-IMS-MAA Data Committee.

Doctorates Granted

The number of new doctorates reported in 1992-1993 by U.S.
mathematical sciences departments is 1202. Table 2A gives the
fall and spring counts for the past four Annual Surveys together
with the current fall count. This year’s fall count will be updated
in the Second Report of the 1993 Survey, to appear in a spring
1994 issue of the Notices.

Table 2A: U.S. New Doctorates, Fall and Spring Counts
Fall/Spring Fall/Spring Fall/Spring Fall/Spring Fali/Spring
88-89 89-90 90-91 91-92 92-93

905 919 933 950 1074 1125 1050 1062 1202 «

* To appear in a spring 1994 issue of the Notices.

The fall count of the total number of new doctorates repre-
sents an increase of 14.5 percent from the fall count of 1050 in
the 1992 Survey. This year’s fall count shows an increase of 64
percent over the 1984-1985 fall count of 732 new doctorates
from U.S. institutions, one of the lowest counts within the last
twenty years.

Table 2B records the annual number of new doctorates in
the mathematical sciences in the U.S. from the year 1988—1989,
exclusive of Group Vb. The response rate for Group Vb, which
includes some departments in engineering and management
science, is the lowest of all groups.

Table 2B: New Doctorates
Awarded by Groups I-Va

88-89 89-90 90-91 91-92 92-93
I-Va 854 881 1034 1008 1104**
** This is a fall count. The other entries in Table 2B are spring

counts. Table 2B will be updated to include a spring count for
1992-1993 in a spring 1994 issue of the Notices.

A small part of the increased count is associated with the
increased response rate in Group IV (statistics), but most of the
increased numbers are due to higher rates of doctorate produc-
tion by departments of all types. Only Group II showed a
negligible decrease in the rate of production: 4.7 degrees per
department in 1992-1993 vs. 4.8 degrees per department in
1991-1992. All other Survey Groups showed substantial
increases in the rate of production of new doctorates (see Table
3B on the next page). The rate of awarding new doctorates
increased by 6 percent in Groups I-III combined, by 13 percent
in Group IV, and by S percent in Group V.

Employment Status of
U.S. New Doctorates, 1992-1993

The Annual Survey of New Doctorates provides a view of
the employment market for new Ph.D.s in the mathematical
sciences from the perspective of job applicants. Additional
information about recruitment by four-year colleges and uni-
versities is reported in the Second Report of the Annual Survey;
see the 1992 Second Report, Notices, July/August 1993, pages
601-610, for data on the numbers of positions departments
attempted to fill and characteristics of the people hired.

Table 3A shows the employment status, by type of em-
ployer and field of degree, of the 1202 recipients of doctoral
degrees conferred by the mathematical sciences departments in
the U.S. between July 1, 1992, and June 30, 1993. The names
of the individuals are listed with their thesis titles in a later
section of this First Report of the 1993 Annual Survey. The
employment information was obtained initially from the de-
partments granting the degrees and subsequently from data
provided by the degree recipients themselves.

Most new doctorates seek and accept academic positions.
Of the 721 new doctorates employed in the U.S., a total of 554
(77 percent) hold jobs in academia. For comparison, last year’s
First Report showed 648 new doctorates employed in the U.S.,
including 538 (83 percent) in academic positions. Thus total
U.S. employment of new doctorates has increased and the
concentration of positions in academia has declined. Concomi-
tantly, the number of nonacademic positions in the U.S. for new
doctorates has increased by 52 percent to 167, the highest
number of nonacademic positions taken by new doctorates
since 1981-1982. Most of the increase in total U.S. employ-
ment is nonacademic.
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Table 3A: Employment Status of 1992-1993 U.S. New Doctorates

in the Mathematical Sciences

FIELD OF THES!S
Algebra/ Real or - . Discr. Math/ i Linear or
TYPE OF EMPLOYER Number  Complex Geomety/ o4 Probabilty  Statistics APPHed  compina. Numerical nNoninear  Other | TOTAL
Theory Analysis Topology M torics Analysis Optim.
Group ! 19 24 30 2 5 2 14 3 2 101
Group I 3 7 12 1 3 3 13 1 1 2 46
Group 4 10 3 3 10 16 4 3 2 1 56
Group IV 40 40
Group V 1 1 5 2 9
Masters 12 7 12 2 1 16 4 3 1 4 2 64
Bachelors 35 22 15 2 4 8 14 8 6 1 1 116
Two-year Colleges 5 5 3 3 2 3 1 22
Other Academic Departmenis 3 2 1 3 2 26 11 2 4 9 8 71
Research Institutes 3 4 6 1 4 7 2 2 29
Government 1 2 1 16 5 1 3 32
Business and Industry 7 3 5 3 6 59 17 7 10 11 7 135
Foreign, Academic 21 21 26 5 7 35 17 4 8 5 7 156
Foreign, Nonacademic 1 1 2 11 2 2 3 22
Not seeking employment 2 2 2 5 3 1 15
Still seeking employment 25 16 18 2 5 17 22 8 3 7 6 129
Unknown (U.S.) 1 8 7 3 4 16 26 7 4 5 7 98
Unknown (non-U.S.)* 7 6 4 2 2 15 10 4 4 2 5 61
Column Total 158 140 145 25 47 287 188 59 49 54 50 [1202
Column | Male 115 114 118 19 36 205 149 40 38 39 42 915
Subtotals| Female 43 26 27 6 11 82 39 19 11 15 8 287
*Non-U.S. citizens who returned to their country of citizenship and whose status is reported as “unknown” or “still seeking employment”.
Table 3B: Employment Status of 1992-1993 U.S. New Doctorates
by Type of Granting Department
TYPE OF DOCTORATE-GRANTING DEPARTMENT ROW
ROW || SUBTOTALS
Group i Group Group Il Group IV Group V TOTAL
TYPE OF EMPLOYER Math Math Mafh Statistics Applied Math/OR Male  Female
Group | 84 7 4 1 5 101 74 27
Group Il 19 17 4 2 4 46 35 1
Group Iif 20 9 20 7 56 42 14
Group IV 1 1 38 40 25 15
Group V 2 7 9 3 6
Masters 28 9 15 12 64 47 17
Bachelors 38 37 34 5 2 116 87 29
Two-year Colleges 2 6 13 1 22 17 5
Other Academic Departments 15 4 4 23 25 71 54 17
Research Institutes 18 1 4 6 29 20 9
Government 5 3 5 14 5 32 23 9
Business and Industry 24 13 18 48 32 135 104 31
Foreign, Academic 72 19 15 33 17 156 123 33
Foreign, Nonacademic 2 3 1 6 22 20 2
Not seeking employment 4 4 3 2 2 15 10 5
Still seeking employment 44 30 24 11 20 129 104 25
Unknown (U.S.) 38 19 15 1 15 98 78 20
Unknown (non-U.S.)* 23 8 10 10 10 61 49 12
Column Total 439 187 187 233 156 1202 915 287
Column | Male 344 145 142 168 116 915
Subtotals | Female 95 42 45 65 40 287

*Non-U.S. citizens who returned to their country of citizenship and whose status is reported as “unknown” or “still seeking employment”.
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The 554 U.S. academic positions this year include a total of
252 in U.S. doctorate-granting departments (Groups I-V). This
pumber is 24 percent higher than last year (204 positions in
Groups I-V). The number hired by Group I has remained
essentially constant at 100 since 1988. The numbers hired in
Group Il and Group Il increased for the first time in three years
and are slightly greater than the numbers reported in the 1991
Survey. The numbers of new doctorates employed by master’s
and bachelor’s degree-granting colleges and universities de-
creased by 23 (11 percent) from the numbers reported last year.

The job market for 1992-1993 new doctorates has been
equally as difficult as the market for 1990-1991and 1991-1992
degree recipients. Table 3A shows that among those whose
employment status is known, 12.4 percent are unemployed.
(The corresponding rate of unemployment for 1991-1992
doctoral recipients from U.S. institutions, reported in fall 1992,
was 12.7 percent.) The 1993 unemployment level ranks with
the highest ever observed since employment information about
new doctorates was first reported in the current formatin 1971;
it is exceeded only by the 1975 level of 13.7 percent and the
1992 level of 12.7 percent. In contrast to the current high
unemployment rate, throughout the 1980s the rate reported in
the November issue of the Notices ranged between a low of 3.7
percentin 1981 and a high of 6.8 percentin 1989, averaging 5.0
percent over the decade.

The data in Table 3A were obtained in many instances early
in the summer of 1993 and do not reflect subsequent hiring.
Nonetheless, the year-to-year comparisons are all based on data
acquired over the same time period of each year and they
reliably reflect the relative difficulty of this year’s market. An
update of Table 3A will appear in the Second Reportin a spring
1994 issue of the Notices. Atthe time of the Second Report last
year, the percentage of 1991-1992 new doctorates from U.S.
institutions who had reported not finding employment was 6.7
percent (see Notices, November 1992, page 1028, and July/
August 1993, page 603).

Beyond the unemployment statistics that are explicitly
reported in Table 3A, the 1993 Survey reveals other indicators
of a difficult job market. For example, 50 new doctorates are
reported to hold part-time positions and, based on individual
responses, approximately 20 of these individuals are still seek-
ing full-time employment. Seventy-two new doctorates hold
employment at the same institution that awarded their degree.
All of these positions are not necessarily in the same department
in which the degree was earned. However, out of the 252 jobs
reported in the doctorate-granting departments, 55 positions are
held by new doctorates from that same department. Both of
these indicators of a weak employment market are worse than
the corresponding statistics in 1992.

The Survey of New Doctorates per se does not reveal
underlying causes of the high rates of unemployment and
underemployment. However, data reported in the 1992 Second
Report show that many faculty positions being vacated by
death, incentive retirements, and other retirements are simply
not being filled. Rates of faculty attrition due to deaths and
retirements are currently relatively high, and levels of recruit-
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ment have declined substantially for at least two successive
years (Notices, July/August 1993, page 604).

Some information is available from the survey concerning
the nature of the academic positions filled. To date, 276 indi-
vidual responses have been received from new doctorates
employed by academic institutions. Fifty-three percent of these
respondents report that their position is not tenure-eligible, and
the remaining 47 percent report that their position is a tenure-
track position. Out of the 144 nontenure-eligible respondents,
35 percent can hold their current position for amaximum of one
year and 53 percent can hold their position for up to two years.
Thus the incumbents of many of the nontenure-eligible posi-
tions will again be seeking jobs during the current year.

The proportion of the jobs filled which are tenure-eligible
varies significantly between the survey Groups. Among the
276 individual respondents holding jobs in academic institu-
tions, 103 have positions in a doctorate-granting department
and 91 have positions in a bachelor’s or master’s degree-
granting department. In the doctorate-granting departments, 77
percent of the positions held by new doctorates are not tenure
eligible, while only 23 percent of the positions in bachelor’s and
master’s degree-granting departments are not tenure eligible.
None of the 36 individual respondents whose position is in a
Group I department holds a tenure-track position.

Table 3B reveals the dependence of employment patterns
on the type of department from which the doctorate is received.
The patterns of compartmentalization and stratification of the
job market for new doctorates are similar to the patterns seen in
the 1992 Survey. For example, Table 3B shows that persons
hired for positions in doctorate-granting mathematics depart-
ments are drawn predominantly from mathematics doctorates:
91 percent of the positions filled in Groups I, II, and III are held
by new doctorates who received their degree from a Group I, I,
or Il department. Similarly, 95 percent of the Group IV jobs
went to Group IV degree recipients. Also, 83 percent of the
Group I jobs went to Group I degree recipients.

Associated with the dependence of employment patterns on
the type of department from which the doctorate is received are
differing patterns of employment for men and women. Women
represent 23.9 percent of the population of new doctorates, up
from 21.2 percent in 1991-1992, but the proportion is not
uniform across different types of departments. For example,
22.4 percent of the new doctorates in mathematics are women
(up from 20 percent last year) and 27.9 percent of the new
doctorates from statistics departments are women (up from 26.6
percent last year). The proportion of women among new
doctorates hired by doctorate-granting mathematics depart-
ments (25.6 percent) is slightly higher than their proportion
among mathematics doctorates. The rate of unemployment for
the female new doctorates (9.8 percent) is lower than the rate for
the male new doctorates (13.2 percent).

Table 3B shows different rates of unemployment for doc-
torate recipients from the five Groups. The percentages unem-
ployed, among those whose employment status is known, are
Group I-11.6 percent, Group II-18.8 percent, Group II1-14.8
percent, Group IV-5.2 percent, and Group V-15.3 percent.
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Table 3C shows the pattern of employment within broad job
categories broken down by the citizenship status of the new
doctorates from U.S. institutions. The citizenship status is
known for 1193 of the 1202 new doctorates. The rate of
unemployment is higher for non-U.S. citizens (14.2 percent of
those whose job status is known) than it is for U.S. citizens (10.0
percent). The unemployment rate for U.S. citizens is 1.4
percentage points below the level reported in November 1992
for 1991-1992 new doctorates. The percentage of U.S. citizens
in U.S. nonacademic jobs is considerably higher than the
percentage of noncitizens in the same category (20.5 percent of
citizens versus 12.2 percent of noncitizens whose job status is
known). The percentages of U.S. citizens and of non-U.S.
citizens holding positions in U.S. doctorate-granting depart-
ments are approximately the same (24 percent), while citizens
hold positions in non-doctorate granting U.S. departments in
substantially higher proportion than do noncitizens (37.3 per-
cent of citizens compared to 16.7 percent of noncitizens); here

all percentages exclude new doctorates whose job status is
unknown.

If complete information about the visa status of the non-
U.S. citizens were known, then it would be more natural and
common to group those holding permanent-resident status with
the U.S. citizens for the comparison of employment patterns.
However, the visa status is unknown for many of the non-U.S.
citizens simply because this is a detail of their immigration
status which is not always known to departmental staff; visa
status is not known for 28 percent of the non-U.S. citizens.

Nonetheless, the distribution of job categories was reported
for 93 noncitizen new doctorates who are known to be perma-
nent U.S. residents. Of those whose employment status is
known, 14 percent are employed by a doctorate-granting de-
partment in the U.S., 30 percent are employed by a non-
doctorate granting department in the U.S., 20 percent hold a
nonacademic position in the U.S., and 28 percent are unem-
ployed.

TABLE 3C: Employment Status of 1992-1993 U. S. New Doctorates
by citizenship status*

TYPE OF CITIZENSHIP TOTAL DOCTORATES
WHOSE CITIZENSHIP 1S
TYPE OF EMPLOYER U.S. Citizens Non-U.S. Citizens KNOWN*
Number  Percent Number Percent Number Percent
U.S. Academic, Ph.D. Department 117 22 133 20 250 21
U.S. Academic, non-Ph.D. Department 180 34 93 14 273 23
U.S. Research Institute 16 3 13 2 29 2
U.S. Nonacademic 99 19 68 10 167 14
Foreign Academic 15 3 140 21 155 13
Foreign Nonacademic 2 20 3 22 2
Not seeking employment 5 1 10 1 15 1
Still seeking employment 48 9 79 12 127 11
Unknown status (U.S. address) 39 7 56 8 95 8
Unknown status (foreign address) 1 59 9 60 5
TOTALS 522  100%** 671 100%** 1193 100%""

* The adjusted total varies from that on Table 5 because the data are gathered on different surveys.
** Column percents are rounded to the nearest whole percent.
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TABLE 4A: Sex, Racial/Ethnic Group, and Citizenship of U.S. New Doctorates
July 1, 1992 — June 30, 1993

MEN WOMEN TOTAL
CITIZENSHIP Total CITIZENSHIP Total
RACIAL/ETHNIC GROUP US. Canada Other Kr':’:vfm Men || Us. Canada Other v | Women

Asian, Pacific Islander 22 1 339 3 365 11 77 88 453
Black 4 1 10 15 3 1 4 19
American Indian, Eskimo, Aleut
Mexican Amerigan, Puerto Rican, 30 30 4 14 18 48
or other Hispanic
White (non-Hispanic) 343 8 144 495 126 3 42 171 666
Unknown 12 2 14 1 1 2 16

Total 381 10 523 5 919 145 4 134 283 1202

Sex, Racial/Ethnic Group, and Citizenship of
U.S. New Doctorates, 1992-1993
Table 4A presents a breakdown according to sex, racial/ethnic
group, and citizenship of the new doctorates. The information
reported in this table was obtained in summary form from the
departments granting the degrees and in a few cases from the
recipients themselves.

The citizenship status is known for 1197 of the 1202 new
doctorates, including 526 U.S. citizens. (Because different
survey forms are used to compile the summary of sex, race, and
citizenship than are used to learn the country of citizenship of
each individual, and the unknown or missing items from the two
survey forms may not coincide, this count of known citizenship
status and of U.S. citizens differs from the count shown in Table
3C.) The number of U.S. citizen new doctorates is 22.3 percent
greater than in 1991-1992. This year’s count of U.S. citizens
is the highest reported since 19§1-1982. Table 5 shows the
changes from year to year in the numbers and proportions of
U.S. citizens.

The percentage of U.S. citizens among the new doctorates is
43.9 percent, up from the all-time low of 42.3 percent in 1991-
1992. A total of 671 noncitizens were awarded doctorates by
U.S. institutions in 1992—1993. This represents an increase of
85 individuals (14.5 percent) from last year’s count. The 1992—
1993 count is 132 percent greater than the number awarded by
U.S. institutions ten years ago (289 in 1982-1983).

The areas of the world from which noncitizen new doctor-
ates come are reported in Table 4B. (Table 4B is based on the
survey of individual data, not on the summary survey used for
Table 4A.) To show how the distribution of region of citizen-
ship has changed, Table 4B also reports the percentage change
in numbers for each region from the baseline period of 1983—
1986. This four-year period in the mid-1980s was a time when
the total number of new doctorates was relatively stable and
near its recent low, the number of U.S. citizen new doctorates
was declining moderately, and the sharp rise in the number of
non-U.S. citizens had barely begun.

Among the U.S. citizens receiving doctoral degrees in the
mathematical sciences, 7 are black (4 men and 3 women) and
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4 are Mexican American, Puerto Rican, or other Hispanic (all
women). Both of these counts are essentially the same as last
year’s counts.

Women account for 28 percent of the U.S. citizens receiving
doctoral degrees in the mathematical sciences from U.S. uni-
versities. Thisis the highest percentage ever reported. The total
number of U.S. citizen women (145) is the highest number ever
reported, eclipsing last year’s count by 42 (up 41 percent). See
Table 6. Only a small part of the increased count can be
attributed to the higher response rate in Group IV. In all types
of departments the percentage of women among recipients of
new doctorates increased, as described in the previous section
with reference to Table 3B.

Note thatin Table 5 and Table 6 all years prior to 1982—1983
include doctorates granted by computer science departments.

TABLE 4B: Region of Citizenship of
1992-1993 U.S. New Doctorates

% Change
GEOGRAPHICAL REGION Number | O | i%ir:ge

U.S.A. 522 +26
Canada 15 +36
Central and South America 49 +36
Western Europe 84 +107
Eastern Europe* 40 +272
Middle East 36 -12
Southern Asia** 64 +65
Far East*** 338 +193
Africa 26 +24
Australia and Oceania™™** 19 +58
Unknown country of citizenship 9 —_—

Total 1202 +61

* Including European Republics of the former Soviet Union. The distinction between “east”
and “west” for European countries is determined by the political geography of 1945-1991.

* Bounded by Iran to the west, by the former Soviet Union and China to the north, and
by Indochina to the east.

*** Including Indochina.

**** Including Central and South Pacific islands, Australia, New Zealand, and the Malay
Archipelago.
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TABLE 5: U.S. Citizen Doctorates Graph for Table 5: U.S. Citizen Doctorates
Adjusted Total* Total of Total of Doctorates by Percent
of Doctorates Doctorates %
Given by U.S. who are U.S. "o 80 T
Universities Citizens
1973-1974 938 677 72 _/'\
1974-1975 999 741 74 yal WL N
1975-1976 965 722 75 .
1976-1977 901 689 76 70 T
1977-1978 868 634 73 L]
1978-1979 806 596 74 \,
1979-1980 791 578 73 \
1980-1981 839 567 68 e
1981-1982 798 519 65 60 T N\
1982-1983 744 455 61 4
1983-1984 738 433 59 \
1984-1985 726 396 55 '\
1985-1986 755 386 51 "
1986-1987 739 362 49 50 + N\,
1987-1988 798 363 45 \
1988-1989 884 411 46 e
1989-1990 929 401 43 e
19901991 1061 461 43 .
1991-1992 1016 430 42 40 1 | | } }
1992-1993 1197 526 44 1973-74 1978-79 1983-84 1988-89 1992-93
*Number of doctorates whose citizenship is known. Total will vary from
that on Table 3C because the data are gathered on different surveys.
Graph for Table 5: U.S. Citizen Doctorates TABLE 6: U.S. Citizen Doctorates, Male and Female
1200 / Doctorates o
whoare U.S. Male Female 70
1100 Citizens Female
m
10004 - / \- 1973-1974 677 618 59 9
VA" 1974-1975 741 658 83 1
=\ . 1975-1976 722 636 86 12
900 T '\_ - 1976-1977 689 602 87 13
\ " / 1977-1978 634 545 89 14
800T \./ . 1978-1979 596 503 93 16
1979-1980 578 491 87 15
7200+ 1980-1981 567 465 102 18
1981-1982 519 431 88 17
1982-1983 455 366 89 20
600 1983-1984 433 346 87 20
19841985 396 315 81 20
500 1985-1986 386 304 82 21
1986-1987 362 289 73 20
400+ 1987-1988 363 287 76 21
1988-1989 411 313 98 24
I | ( i | 1989-1990 401 312 89 22
¥ ” " ) N 1990-1991 461 349 112 24
1973-74 1978-79 1983-84 1988-89  1992-93 1991-1992 430 307 103 24
—— Adjusted total of doctorates given by U.S. universities 1992-1993 526 381 145 28

weees Total of doctorates who are U.S. citizens
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Salary Survey for New Recipients of
Doctorates, 1992-1993

The figures for 1993 were compiled from questionnaires sent to
individuals who received doctorates in the mathematical sci-
ences during the 1992-1993 academic year from universities in
the United States.

Questionnaires requesting information on salaries and pro-
fessional experience were distributed to 921 recipients of
degrees using addresses provided by the departments granting
the degrees. 381 individuals returned forms between late June
and mid-September. Responses with insufficient data, or from
individuals who indicated they had part-time employment,
were not yet employed, or were not seeking employment, were
considered unusable. Numbers of usable responses for each
salary category are reported in the following tables.

Readers should be warned that the data in this report are
obtained from a self-selected sample, and inferences from them
may not be representative of the population.

Key to Tables. Salaries are listed in hundreds of dollars.
Nine-month salaries are based on 9—10 months teaching and/or
research, not adding extra stipends for summer grants or sum-
mer teaching or the equivalent. Years listed refer to the
academic year in which the doctorate was received. M and F
are Male and Female respectively. One year or less experience
means that the persons had experience limited to one year or
less in the same position or a position similar to the one

Nine-Month Salaries

Ph.D Reported
Year Mn Q Median Q; Max Medianin
1992 $

TEACHING OR TEACHING AND RESEARCH
(125 men + 50 women)

1960 49 65 80 303
1965 70 80 105 341
1970 85 110 195 378

1975 90 120 128 135 173 315
1980 105 155 171 185 250 289
1985 170 230 250 270 380 321
1990 230 305 320 350 710 342
1991 150 310 330 360 610 340
1992 190 320 340 360 520 340
1993 160 310 340 370 750 —_—

1990M 230 306 320 350 710
1990F 250 300 325 360 493

1991M 150 310 330 360 610
1991F 260 310 332 360 550

1992M 190 310 340 360 520
1992F 250 330 349 371 500

1993M 160 310 340 370 750
1993F 230 310 338 380 520

One year or less experience (91 men + 36 women)

1993M 210 308 340 368 750
1993F 250 311 334 367 422

reported; some persons receiving a doctorate had been em-
ployed in their present position for several years. Quartile
figures are given only in cases where the number of responses
is large enough to make them meaningful.

Graphs. The graphs show variants of standard box plots
summarizing salary distribution information. The horizontal
line shows the 1992 median salary in hundreds of dollars.
Values plotted for other years are converted to 1992 dollars
using the implicit price deflator prepared annually by the
Bureau of Economic Analysis, U.S. Department of Commerce.
The 1993 salary data are not shown on the graphs because the
deflator is not yet available for this year.

For a given year, the box shows the first and third quartiles
and the median salary. (Prior to 1975, the quartiles are not
available, and only the median is depicted by the horizontal
stroke.) The “whiskers” give additional information about the
spread of the data, extending to points that are 1.5 interquartile
distances from the median. Minimum and maximum salaries
are depicted by asterisks or dots outside the whiskers; dots are
used to distinguish extreme outliers, i.e., values that are more
than 3 interquartile distances from the median.

Note that salaries for teaching or teaching and research
have yet to return to their high point of 1970, although consid-
erable progress has been made since 1980.

Nine-Month Teaching or
Teaching and Research

800
700 -
600
n
«
°
Q 500 |- N
O
3 * %
@ 400
'c e —
C
=3
T
300 + —
¥ *®
200 | *
*®
100 | 1 1 1 (] ] 1 ]
60 65 70 75 80 85 90 92
Year

1172 NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY



AS-IMS;MAA Annual Survey

Nine-Month Salaries

Reported
Ph.D. Min Median Max Median in
Year 1992 $
RESEARCH
(5 men + 1 woman)
1960 52 65 80 303
1965 7 81 90 345
1970 78 105 160 361
1975 100 — 110 —
1980 125 137 180 231
1985 205 235 250 302
1990 230 300 404 321
1991 260 295 470 304
1992 160 290 330 290
1993 260 298 380 —
1990M 230 300 404
1990F — — —
1991M 260 290 360
1991F — — —
1992M 160 290 330
1992F — — —
1993M 260 275 320
1993F — - —
One year or less experience (4 men + 1 woman)
1993M 260 298 320
1993F — — —
Twelve-Month Salaries
Ph.D. Reported
Year Min Q1 Median 03 Max Median in
1992 $

TEACHING OR TEACHING AND RESEARCH
(7 men + 6 women)

1960 ccoveiieiiieeniireereies Nodata.......ccoooveeenncnne.
1965 78 104 121 444
1970 95 128 200 440
1975 87 145 204 357
1980 143 195 350 329

1985 220 230 273 300 470 350
1990 225 318 365 404 670 390
1991 290 310 350 408 758 360
1992 265 325 355 402 1300 355
1993 300 355 370 500 680 —

1990M 225 316 360 400 670
1990F 250 320 383 420 425

1991M 290 310 350 400 530
1991F 300 310 472 530 758

1992M 300 330 355 420 1300
1992F — — — — —

1993M 360 427 500 505 680
1993F 300 334 3588 370 370

One year or less experience (5 men + 6 women)

1993M 360 389 464 500 510
1993F 300 334 353 370 370

Hundreds Of Dollars

Hundreds Of Dollars
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Twelve-Month Salaries

Ph.D Reported
~ Min  Q, Median Q; Max Medianin
Year ' 1902
RESEARCH _
(11 men + 8 women)
1960 97 105 140 489
1965 81 93 107 397
1970 90 120 205 1413
1975 90 119 180 293
1980 120 180 321 304
1985 190 295 342 400 520 439
1990 180 280 300 365 546 321
1991 190 277 320 380 480 329
1992 186 300 302 360 480 302
1993 237 300 330 400 570 —_—
1090M 180 280 300 360 546
1980F 330 330 365 400 400
1991M 190 290 310 360 480
1001F 240 272 340 405 450
1992M 210 300 300 358 480
1992F 186 250 370 380 400
1993M 237 272 310 365 480
1993F 300 330 365 400 570
One year or less experience (9 men + 4 women)
1993M 237 270 300 330 480
1993F 300 315 330 355 380
Twelve-Month Salaries
Ph.D Reported
Ye'af Min c,)1 Median Q3 Max Median in
1992 $
GOVERNMENT
(8 men + 4 women)
1960 72 93 130 433
1965 70 126 160 537
1970 100 150 223 516
1975 78 182 247 448
1980 156 244 501 412
1985 263 294 325 381 440 417
1990 320 345 378 430 587 404
1991 230 365 423 497 630 435
1992 315 438 530 587 692 530
1993 300 378 412 571 800 e
1990M 320 345 375 430 587
1990F 330 354 378 429 480
1991M 230 345 424 497 630
191F — — —— —— —
1992M 315 419 460 615 692
1992F — — — —— —
1993M 300 402 480 611 800
1993F 340 350 378 462 528
One year or less experience (5 men + 4 women)
1993M 300 400 404 540 620
1993F 340 350 378 462 528
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Twelve-Month Salaries
Reported

':(”D' Min Q Median Q, Max Medianin
ear 1992 $

Twelve-Month Business and Industry

BUSINESS AND INDUSTRY 1100
(33 men + 10 women)
- *
1960 78 110 150 512 1000
1965 100 136 180 580
1970 96 170 235 585 900
1975 114 187 240 460
1980 190 284 400 480 800 -
1985 260 360 400 420 493 513 » 00
1990 320 438 495 533 700 529 & *
1991 235 480 510 573 830 525 3 700 F
1992 208 450 530 620 1000 530 a
1993 270 480 560 600 1100 — 5
2 600 _ l
1990M 320 443 490 533 630 B 1
1990F 390 440 500 525 700 5 500 F — . L]
c JR—
1991M 330 500 520 587 830 £
1991F 235 420 481 554 720 400
3
1992M 300 440 520 625 1000 300 L
1992F 208 528 549 591 850
1993M 270 500 560 600 1100 200
1993F 424 475 568 600 670
One year or less experience (17 men + 7 women) 100 ' L L L L L L L
1993M 270 480 543 600 700 60 65 70 75 80 85 90 92
1993F 424 458 584 595 600 Year
Faculty Salary Survey

1993-1994 Salaries

The charts on the following pages display faculty salary data for
Groups I-V, M, and B: faculty salary distribution by rank,
mean salaries by rank, information on quartiles by rank, and the
number of usable returns for the group.

Departments were asked to report the number of faculty
whose 1993-1994 academic-year salaries fell within given

salary intervals. Reporting salary data in this fashion eliminates
some of the concerns about confidentiality but does not permit
determination of actual quartiles. What can be determined is
the salary interval in which the quartiles occur; the salary
intervals containing the quartiles are denoted by <n,n>.
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FACULTY SALARIES 1993-1994
GROUP | — Doctorate-granting departments of mathematics (39)

28 usable responses (72%)

= : 1993-1994 1992-1993
Rank No. Reported Q, Median Q, Mean Mean
Assistant Professor 138 <35,40> <40,45> <40,45> 41,983 38,474
Associate Professor 196 <45,50> <4550> <50,55> 50,275 48,718
Full Professor 844 <60,65> <70,75> <80,85> 74,200 72,007
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1993-1994 Academic Year Salary

=
3
=
R
=
»
=
=
\ HEN
N
Y
=
=
o \\ FFERER
1 1
X X X X X X X X X X X X X X X x x X X X X
] Q %) [=} 7o) Q [Ts} Q %] [=} T3} Q [T} Q 7o) [=] [Te} o n Q [=)
N % © § FY L v 9 9 K K X D O 9 S S - = N d
2 w0 Q T) o [T} Q ¥o) o W0 o wn Q T) ) T v v v v -
o 1Y 9] ) < < TS} IYe) O © ~ ~ © @ o Y] o T) o Y] [
° o o ] - - 3
m - -~ - - 2
1993-1994 Academic Year Salary
FACULTY SALARIES 1993-1994
GROUP il — Doctorate-granting departments of mathematics (43)
34 usable responses (79%)
1993-1994 1992-1993
_ Rank No. Reported Q, Median Q, Mean Mean
Assistant Professor 188 <35,40> <35,40> <40,45> 40,268 39,953
Associate Professor 315 <40,45> <45,50> <50,55> 46,202 44 511
Fuil Professor 726 <50,55> <60,65> <70,75> 64,737 61,616
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GROUP Ili — Doctorate-granting departments of mathematics (90)

FACULTY SALARIES 1993-1994

72 usable responses (80%)

1993-1994 1992-1993
Rank No. Reported Q, Median Q, Mean Mean
Assistant Professor 417 <35,40> <35,40> <40,45> 38,332 36,470
Associate Professor 585 <35,40> <40,45> <45,50> 44,066 42,549
Full Professor 821 <50,55> <55,60> <65,70> 60,341 58,249
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FACULTY SALARIES 1993-1994
GROUP IV — Doctorate-granting depts. of statistics, biostatistics, biometrics (70)
53 usable responses (76%)
1993-1994 1992-1993
Rank No. Reported Q, Median Q, Mean Mean
Assistant Professor 168 <35,40> <40,45> <45,50> 42,737 42,248
Associate Professor 163 <40,45> <45,50> <50,55> 50,545 48,654
Full Professor 393 <55,60> <65,70> <80,85> 71,261 71,676
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FACULTY SALARIES 1993-1994
50 GROUP V — Doctorate-granting depts. of applied mathematics and operations research (29)
17 usabie responses (59%)
45 1993-1994 1992-1993|
Rank No. Reported Q, Median Q, Mean Mean
40 Assistant Professor 36 <40,45> <45,50> <50,55> 48,744 49,746
Associate Professor 58 <50,55> <55,60> <60,65> 55,931 63,284
35 Full Professor 143 <65,70> <75,80> <85,90> 78,534 74,578
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FACULTY SALARIES 1993-1994
50 GROUP M— Master’s degree-granting departments of mathematics (259)
157 usable responses (61%)
45 1993-1994 1992-1993
Rank No. Reported Q, Median Q, Mean Mean
40 Assistant Professor 767 <30,35> <35,40> <35,40> 36,433 35,994
Associate Professor 945 <35,40> <40,45> <45,50> 44,331 43,850
35 B Full Professor 1090 <45,50> <55,60> <60,65> 56,057 55,257
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55
FACULTY SALARIES 1993-1994
50 GROUP B — Bachelor’s degree-granting departments of mathematics (1001)
445 usable responses (44%)
45 1993-1994 1992-1993
Rank No. Reported Q Median Q, Mean Mean
40 Assistant Professor 1102 <30,35> <30,35> <35,40> 35,340 33,882
Associate Professor 1019 <35,40> <40,45> <45,50> 42,324 41,420
35 Full Professor 1105 <45,50> <50,55> <60,65> 52,761 51,538
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Classified Ads

Beginning in January 1994 classified advertising rates in
the Notices will be $70 per inch on a single column (one
inch minimum), calculated from top of type; $40 for each
additional 1/2 inch or fraction thereof.

Advertisements in the “Positions Available” classified
section are set with a minimum one-line headline, consisting
of the institution name above body copy, unless additional
headline copy is specified by the advertiser. Advertisements
in other sections of the classified pages will be set according
to the advertisement insertion.

Headlines are centered in boldface at no extra charge.
Classified rates are calculated from the top of the type in the
headline to the bottom of the type in the body copy, includ-
ing lines and spaces within. Any fractional text will be
charged at the next 1/2-inch rate.

Display Ads

Display advertising is also available and can be accepted in
camera-ready form or, for a minimal charge, can be typeset
by our Promotions Department. Discounts are given for
multiple insertions.

For complete details on
advertising in the Notices, or
in other publications, please
call (401) 455-4084 or
(800) 321-4AMS (3267).
Direct your questions to Anne
Newcomb, AMS, Promotions
Department, P. O. Box 6248,
Providence, RI 02940-6248
FAX 401-455-4004
e-mail aen@math.ams.org
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1993 Annual AMS-IMS-MAA Survey

Doctoral Degrees Conferred 1992-1993

The following list contains the names and thesis
titles of recipients of doctoral degrees in the
mathematical sciences (July 1, 1992, to June
30, 1993) reported in the 1993 Annual AMS-
IMS-MAA Survey by 219 departments in 142
universities in the United States. Each entry
contains the name of the recipient and the thesis
title. The number in parentheses following the
name of the university is the number of degrees
listed for that university. A supplementary list,
containing names received since compilation of
this list, will appear in a spring 1994 issue of the
Notices. ’

ALABAMA

Auburn University (1)

ALGEBRA, COMBINATORICS, AND ANALYSIS

Lange, Bernd, On wavelets in L*(R?) and
complex planar splines.

University of Alabama

at Birmingham (3)

BIOSTATISTICS

Bass, John David, A contribution to longitudi-
nal data analysis: maximum quasi-likelihood
generalized estimating equations.

Russel, Carl M., A simulation study of mul-
tivariate randomization testing applied to
radiographic cephalometry.

Tuamokumo,Francois O., Statistical inference

on the parameters of a generalized logistic
distribution: Berkson's approach.

University of Alabama,
Huntsville (2)

MATHEMATICAL SCIENCES

England, David E., A mathematical analysis of
nocturnal slope flows.

Johnson, Terri Wilhite, Measures of domination
and distance sets studied as prioritized
multiproperty set problems.

University of Alabama,
Tuscaloosa (4)

APPLIED STATISTICS

Wade, Mark Russell, A study of cause-selecting
charts and Q-charts.

MANAGEMENT SCIENCE AND STATISTICS

Caveny, Regina Smits, Max-min allocation of a
multi-item single machine production system
with differential setup times.
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Ismail, Habib Ali, Nonparametric comparison
of treatments with a control: procedures
based on the sign test.

Miller, Diane, A generalized architecture for
intelligent reactive management systems.

ALASKA

University of Alaska, Fairbanks (1)

MATHEMATICAL SCIENCES

Lituanyi, Peter, Transfer and Steenrod squares.

ARIZONA

Arizona State University (3)

MATHEMATICS

Lo, Eddisanter, Numerical solution of neutral
Sfunctional differential equations.

Wen, Ixin, Cohomology of permutation repre-
sentations in combinatorical designs.

Woo, Mahn Ling, Parallel power-of-two fast
Fourier transforms on a hypercube.

University of Arizona (14)

APPLIED MATHEMATICS

Fierro, Leobardo, Analysis of countercurrent
exchange between paired blood vessels.

Glasgow, Scott, Velocity-tuned resonances in
atomic diffraction by a standing wave light
Sield.

Moody, Marla, Kriging of spatial data us-
ing constrained neighborhoods with kernal
estimation as an auxiliary estimator.

Porkorny, Martin, The behavior of the spectrum
of several quantum mechanical spin systems
in the infinite volume limit.

Rasmussen-Rhodes, Hannah, Multivariate and
geostatistical analysis of Phase I Eastern
Lake survey data.

Uribe, Guillermo, On the relationships be-
tween discrete and continuous models for
density-dependent size-structured population
dynamics.

MATHEMATICS

Ballot, Christian, Density of prime divisors in
linear recurring sequences.

Cheng, Jian, Horseshoes in the standard map.

Files, Steve, Mixed modules and endomor-
phisms over incomplete discrete valuation
rings.

Ke, Weng-Fong, Structures of circular planar
nearings.

Liu, Zheng, Dynamical system and its random
perturbations.

McShane, Janet, Computation of polynomial
invariants of finite groups.

Zhu, Haolong, Contributions to some areas in
reliability theory.

Zou, Mao Rong, Geometry of two degree of
freedom integrable Hamiltonian systems.

ARKANSAS

University of Arkansas
at Fayetteville (3)

MATHEMATICAL SCIENCES

Lee, Hyun Woo, Properties of solutions of a
class of Volterra and functional differential
equations.

Weir, Gordon Barnett, Ideal structure and
positive operators on Banach lattices.

Young, Paula Grafton, The relationship of
positive operators to various functional
representations of Banach lattices.

CALIFORNIA

California Institute of Technology (3)

APPLIED MATHEMATICS

Ryan, Barry J., Lie-Poisson integrators in
Hamiltonian fluid mechanics.

MATHEMATICS

Socrates, Jude Thaddeus U., The quaternionic
bridge between elliptic curves and Hilbert
modular forms.

Wang, Wensheng, Carleman inequalities and
unique continuation for higher order elliptic
differential operators.

Stanford University (27)

ENGINEERING-ECONOMIC SYSTEMS

Chan, Brian Y., Structural controllability and
observability in influence diagrams.

Curtat, Laurent, Supermodular stochastic
games: existence and characterization of
Markov equilibria.

Fan, Stephen, Technology, mobile capital, and
strategic policies—a dynamic global capital
market equilibrium study.

Kumar, Shiv, Location decisions for private
facilities in the presence of elastic demand
and externalities.

Lilienthal, Peter, Flexible dispatch for non-
utility generators.

Narongdej, Pol, Interactive man-machine
learning in a dynamic manufacturing en-
vironment.

Yates, Andrew, An efficient hierarchy for
constrained economies.
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MATHEMATICS

Chen, Jingyi, A study of linear and nonlinear
PDE’s in differential geometry.

Chiu, Patrick, Extremal determinants, dense
sphere packings and covering with Hecke
points.

Haskell, Cymca, Brownian motions and bil-
liards on the torus.

Havlicek, John, On the structure of spaces of
holomorphic maps from two copies of the
Riemann sphere to complex.

Ho, David, Acoustic wave interaction with
locally inhomogeneous surfaces.

Jenvey, Edward, Structure of strongly station-
ary processes.

Nicol, Matthew, The statistical stability of a
Bernoulli toral linked twist map of infinite
entropy.

Petridis, loannis, Scattering theory for au-
tomorphic functions and its relation to
L-functions.

Shen, Ying, New results on some dynamical
and stationary problems in geometry.

Wolfe, Andrea Sven, Asymptotic and numerical
analysis of linear and nonlinear eigenvalue
problems.

OPERATIONS RESEARCH

Brady, Stephen Dean, New mathematical pro-
gramming approaches to the problem of
image reconstruction from projections.

Chatwin, Richard Edward, Optimal airline
overbooking.

Erdman, Eva Diane, Complexity measures for
testing binary keystreams.

Guu, Sy-Ming, On Py and its subclasses.

Krishnarao, Pinnamaneni V., Additivity of
minimum cost in dual network flows.

Mehrotra, Vijay, An approximation proce-
dure for general closed multiclass queueing
networks with deterministic routing.

Mello, Margarida Pinheiro, Generalized Leon-
tief substitution systems and lattice program-
ming.

Murray, Steve, An interior point approach to
the generalized flow problem with costs and
related problems.

Pich, Michael, The QNET method for two-
moment analysis of open queueing networks
with general workstation capabilities.

Skiadas, Constantinos, Advances in the theory
of choice and asset pricing.

University of California,
Berkeley (53)

BIOSTATISTICS
Ashby, Mark Arved, Regression smoothing of

pairwise-correlated data.

Chasalow, Scott Daniel, Exact optimal re-
sponse surface designs with random block
effects.

1993 Annual AMS-IMS-MAA Survey

Vittinghoff, Eric, Semi-parametric estimation
of growth curves using data from a prevalent
cohort.

INDUSTRIAL ENGINEERING AND OPERATIONS
RESEARCH

Dessouky, Maged Mohamed, An aggregate
planning model considering processing time.

Du, Yafeng, Fleet sizing and empty equipment
redistribution for transportation networks.

Friedman, Eric J., Topics in decentralization
and coordination.

Hayakawa, Yu, Bayesian parametric models
for lifetimes from a subjectivistic viewpoint:
model construction and characterizations of
aging.

Hong, Sung-Pil, About the strong polynomi-
ality of some classes of convex quadratic
programming.

Leem, Choon Seong, Input feature scal-
ing algorithm for competitive-learning-based
cognitive modeling with two applications.

Lin, Margaret, Modelling survey response with
repeated interviewing attempts.

Liu, Chihwei, A modular production planning
system for semiconductor manufacturing.

Najmi, Adeel, Management of cycle time in
semiconductor wafer fabrication.

Saeed, Baruch Ismail, Data envelopment anal-
ysis and convexity: formulations and sensi-
tivity.

Svoboda, Alva Joseph, Simulation of dispatch-
able demand-side management in electric
power system operations planning.

Weng, Wei-Chih Willie, Short-term scheduling
of semiconductor burn-in.

MATHEMATICS

Bloch, William Lester, Extending flows from
isolated invariant sets.

Brady, Noel, The geometry of asynchronous
automatic structures on groups.

Cooper, Duane Anthony, Probably approx-
imately correct learning on the class of
Lipschitz functions.

Cruz-Uribe, David Vincente, Piecewise mono-
tonic doubling measures.

De Smit, Bart, Class group relations and
Galois module structure.

Dykema, Kenneth Jay, Free products of
hyperfinite von Neumann algebras and free
dimension.

Engl, Gregory James, Lower hemicontinuity
of the Nash equilibrium correspondence and
the hedonic core.

Fogel, Micah, The algebra unknotting number.

Fowler, Neal Jay, Free Eqy-semigroups.

Ge, Guogqiang, Algorithms related to multi-
plicative representations of algebraic num-
bers.

Gloor, James Alan, Locatability on Banach
spaces.
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Gomprecht, David Warren, Rank two vector
bundles on genus two fibrations.

Greenig, Douglas Scott, Convexity and the
Markus-Yamabe conjecture.

Guan, Zhuang-dan Daniel, On certain complex
manifolds.

Hazan, Simone, The projection property for
orders and triangle-free graphs.

Herald, Christopher Mark, Legendrian cobor-
dism and Chern-Simons theory on 3-
manifolds with boundary.

Hjorth, Gregory, The influence of .

Howe, Everett William, Elliptic curves and
ordinary abelian varieties over finite fields.

Huang, Liaw, On joint deformation spaces.

Huang, Yili, Solving nonlinear differential
equations by one-step methods: global error
and complexity analysis.

Hwang, Andrew David, Extremal Kdhler
metrics on compact complex manifolds
and a partial converse to a theorem of
Lichnerowicz.

Impagliazzo. Russell Graham, P seudo-random
generators for probabilistic algorithms and
for cryptography.

Kidder, Jeffrey Nelson, A theory of faulty
dynamics.

Lee, Nany, Some theorems on symmetric
spaces.

Lobel, Perry David, Correspondence with
elliptic curves.

Michler, Ruth, Hodge-components of cyclic
homology of singular affine hypersurfaces.
Nagy, Gabriel, A framework for deformation

quantization.

Nazari, Saeid, Rotational surfaces in Euclidean
and hyperbolic spaces, mean curvature mo-
tion, and the moving finite element methods.

Pavlovic, Branka, Automatic continuity of
Lipschitz algebras.

Poon, Wing Yew, On groups, automata, and
games.

Priest, Douglas M., On properties of floating
point arithmetics: numerical stability and the
cost of accurate computations.

Sageev, Michah El-Yakim, Ends of pairs of
groups and cube complexes of non-positive
curvature.

Tenorio, Luis-Francisco, Asymptotic dynamics
of locally oblique solitary wave solutions of
the KP.

Troyer, Todd William, A Lyapunov method for
correlational learning in two layer neural
networks.

Volker, Runde, Problems in automatic conti-
nuity.

Wang, Shuzhou, General constructions of
compact quantum groups.

Yang, Xiaodong, Affine-scaling algorithms for
linear programming.

Zabihi, Farhad, The duality of analytic func-
tions.
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University of California, Davis (4)

MATHEMATICS

Jian, Alan Sonjun, A multiplicative property of
a nonabsolutely convergent integral.

Zhu, Yi, Multidimensional upwind finite-
volume schemes for the Euler equations and
finite difference schemes for the Maxwell's
equations.

STATISTICS

Cavanaugh, Joseph, Small-sample model se-
lection in the general state-space setting.

Song, Kaisheng, Nonparametric estimation of
curves and boundaries.

University of California, Irvine (6)

MATHEMATICS

Ahn, Ho Sung, Nonstationary Anderson model!
with a Levy random potential.

Davis, Mark Kelly, Some results on groups of
finite Morley rank.

Kakarala, Ramakrishna, Triple correlation on
groups.

Mingrone, Joseph R., A collacation solution to
the Dirichlet problem.

Noble, John M., Evolution equation with
random potential.

Schindler, Ian Edmund William, Some varia-
tional methods for quasilinear elliptic differ-
ential equations on unbounded domains.

University of California,
Los Angeles (29)

MATHEMATICS

Appleby, Glenn David, Nilpotent matrices over
discrete valuation rings.

Bence, James, Motion of multiple junctions: a
level set approach.

Boca, Florin-Petre, Amalgamated product von
Neumann algebras and subfactors.

Brussel, Eric Saxton, Noncrossed product
division algebras and other examples over
Q) and Q((2)).

Chaderjian, Anie, Some new classes of supple-
mentary difference.

Chen, Chun-Houch, Interactive classification
tree guided by sliced inverse regression:
construction, modification and visualization.

Cleary, Sean, Groups of piecewise linear
homeomorphisms.

Daw, Edward Warwick, Extended homotopy
Brouwer theory.

De Carli, Laura, Unique continuation for
higher order elliptic operators.

De Pillis, Lisette G., Far field behavior of
slightly compressible flows.

Dempsey, Kevin, A mathematical formulation
for the finite elastohydrodynamics of rings in
2D flows.

Green, Larry, An algebraic geometry approach
to nonlinear differential equations.
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Grieser, Daniel, Ly, bounds for eigenfunctions
and spectral projections of the Laplacian
near a concave boundary.

Handjani, Shirin Joy, Symmetric nearest-
particle systems.

Iosevich, Alex, Maximal operators associated
to families of flat curves and hyper-surfaces.
Liu, Guanghan, On local smoothing and

Bayesian estimation.

Liu, Xu-Dong, Nonoscillatory high order meth-
ods for the numerical solution of conservation
laws.

Murphy, Timothy, Optimal control problems
for parabolic boundary control systems
governed by parabolic equations.

Ono, Ken, Congruences on the Fourier co-
efficients of modular forms on To(N) with
number theoretic applications.

Pao, Karen, Computational aeroacoustics of
law speed flows in two dimensions.

Paoletti, Roberto, Seshadri constants, free
pencils and restriction of stable bundles.

Qing, Jie, The Dirichlet problem for harmonic
maps from surfaces.

Rieffel, Eleanor, Some interactions between
groups theory and the geometry of symmetric
spaces.

Sherman, William R., On the Kneser-Haken
finiteness theorem: a sharpness resuit.

Vu, Hai, Singularities of hyperbolic systems of
partial differential equations.

Wilson, Brad Lee, p-adic Hecke algebras and
L-functions.

Xia, Huashi, Degenerations of moduli of stable
bundles over algebraic curves.

Xu, Youyu, Some topics in Riemannian geom-
etry.

Zhou, Yan, Non-cooperative games with vector
payoffs.

University of California,
Riverside (7)

MATHEMATICS

Chen, Da-Quing, Kernel coefficient ideals.

Contreras, Martha Preciado, Resonance and
double resonance for higher order quasi-
linear elliptic partial differential equations
between the first and second eigenvalue.

Legner, Mary Margarita, Quasilinear elliptic
and parabolic partial differential equations
with a derivative driving force.

Prophet, Michael Patrick, Codimension one
minimal projections onto the quadratics and
their adjoints.

STATISTICS
Chow, I-Shang, Spectral analysis of random
Jrelds with random sampling.

Derderian, Maria, Robust experimental plan
and its role in determining robust designs.
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Guy, David, The application of higher order
statistics to non-linear model identification
and parameter estimation in the time and
frequency domains.

University of California,
San Diego (16)

MATHEMATICS

Angel, Jeffrey Patrick, Finite upper half planes
over finite rings and their associated graphs.

Beck, Desiree Anne, Permutation enumeration
of the symmetric group and the hyperoc-
tahedral group and the combinatorics of
symmetric functions.

Bloch, Stephen Austin, Divide and conquer in
parallel complexity and proof theory.

Callahan, Kevin Eric, The applications of
Ahlfor’s value distribution theory of covering
surfaces to circle packings.

Carbonara, Joaquin O., The inverse Kosta
matrix, its t-analog and applications.

Curtis, Robert Rowen, Jr., Examples of hyper-
surfaces with rational singularities.

Julian, Alfredo J., The variational form of
Bayes estimators of normal variance in the
linear models case.

LeBorne, Richard Charles, Numerical analysis
of the a posteriori recursive least squares
lattice prediction algorithm.

Li, Tong, The Ricci flow on surfaces with
boundary.

Robinson, David Hill, Parallel algorithms for
group word problems.

Singer, Dan William, g-analogues of Lagrange
inversion and q-Sheffer sequences.

Stankus, Mark, Isosymmetric linear transfor-
mations on complex Hilbert spaces.

Stephens, Peter Washington, Bridge graphs
and the Carrier poset for biconnected simple
graphs.

Walker, Michael L., H-infinity control of linear
and nonlinear systems and parameter esti-
mation algorithms for asymptotic expansion
signal models.

Wang, Zhenghan, The classification of topo-
logical four manifolds with infinite cyclic
fundamental group.

Ying, Jiangang, Revuz measures and the
Feynman-Kac formula.

University of California,
Santa Barbara (6)

MATHEMATICS

Bramlett, Lindsey L., Construction of modular
functions on certain subgroups.

Lash, Alan Eliot, Boundary curve space of the
Whitehead complement.

Schultens, Jennifer Carol, Classification of
Heegard splittings for some Seifert manifolds.

Swiech, Andrzej Janusz, Viscosity solutions of
fully nonlinear partial differential equations
with unbounded terms in infinite dimensions.



Zhang, Fuzhen, Numerical ranges and perma-
nents.

STATISTICS AND APPLIED PROBABILITY

Athanasopoulos, Bessy, Probabilistic approach
to the rounding problems with applications
to fair representation.

University of California,
Santa Cruz (1)

MATHEMATICS

Tantalo, Patrick, Geometric phases for the free
rigid body with variable inertia tensor.

University of Southern California (3)

MATHEMATICS

Heubner, Marianne, Parameter estimation for
stochastic partial differential equations.

Lee, Young S., Approximation and convergence
of nonlinear semigroups.

Mohseni, Sassan, Non-positively curved met-
rics on a compact surface.

COLORADO

Colorado School of Mines (3)

MATHEMATICS AND COMPUTER SCIENCES

Hart, Douglas I, Learning algorithms for
sequential decision making problems.

Ke, Liu, A neural net approach for nonlinear
mappings of multi-dimensional continuous
functions.

Martin, Ephraim, A methodology for reliability
and maintainability analysis of equipment.

Colorado State University (13)

MATHEMATICS

liams, Joel E., Non-existence results for
Hadamard difference sets.

Molina, Robert R., Problems in graph recon-
struction.

Regnier, Kimberly J., Brauer groups and
reflexive modules on toric varieties.

STATISTICS

Al-Eideh, Basel, Stochastic models for popu-
lation growth with catastrophes.

Al-Zalzalah, Yousef, Analysis of competing
independent and dependent risks.

Anderson, JanaC., Determination of dispersion
patterns in spatial point processes.

Donahue, Rafe M., Estimation for nearest
one-neighbor processes.

Gui, Rongde, Confidence intervals for ratios
of linear combinations of variances in the
components-of-variance model.

Huzurbazar, Snehalata V., Saddlepoint approx-
imations in multivariate analysis.

Johnson, Jeryl W., Exact Gaussian likeli-
hood for irregularly observed non-stationary
processes.

1993 Annual AMS-IMS-MAA Survey

Mosier, Michael G., Approximate confidence
intervals for fixed effects in mixed linear
models.

Whitmore, James B., Moments of several
classes of linear permutation statistics and
efficient computing forms.

Zhu, Zhiyong, Parameter estimation using
Laplace transforms in the general queueing
model.

University of Colorado, Boulder (5)

MATHEMATICS

Beard, Mary Anne Deal, New Bounds for
certain Diophantine problems.

Coleman, John P., Topologies on free algebra.

D’ Ambrosia, James, On a nearest neighbor
statistic.

Peterson, Douglas C., Cardinal functions on
ultraproducts, and the reaping number for
Boolean algebras.

Shin, Chang Eon, On the structure of optimal
stabilizing controls in dimension 4.

University of Colorado
at Denver (3)

MATHEMATICS

Anderson, Charles, Niche graphs and niche
numbers: new results and alternative defini-
tions.

Liu, Zhining, Multigrid methods for simulation
of flow transition.

Oliveira, Suely, Parallel multilevel methods
for transport equations.

University of Northern Colorado (3)

MATHEMATICAL SCIENCES

Gee, Mei-lih, A study of the measure of kurtosis
as an index for the linear estimators.

McCormick, David, Formulae for estimating
the power of 1 factor ANOVA designs.

Pan, Hung-Ming, A study of metacognitative
behaviors in mathematics problem solving

of older elementary students in Taiwan, the
Republic of China.

CONNECTICUT

University of Connecticut (9)

MATHEMATICS

Gao, Mei, Measuring the distance from a
system to the set of all uncontrollable
systems.

O’Donnell, Christopher Jay, Maximal and
minimal prime ideals in incidence algebras
with applications to ring theory.

Pan, Shiho, Descriptive topological spaces and
perfect maps.

Towghi, Nasser, Functions of finite, P-
variations and stochastic integration.

Wang, Ningyi, Normal surfaces in fibered
3-manifolds.

Ye, Taiping, The numerical computation of
the Douady-Earle extension and Teichmulier
mappings.

Zhang, Minxie, Image reconstruction from
Radon transform data.

STATISTICS

Chattopadhyay, Saibal, Comparing two popu-
lations of combining available independent
sequential studies.

Lee, Tai-Ming, Comparison of sampling based
approaches for Bayesian computations.

Wesleyan University (1)

MATHEMATICS

Paras, Agnes Clotilde Tablante, Aspects of
abelian groups as modules over their endo-
morphism rings.

Yale University (10)

BIOSTATISTICS
Weinberg, Vivian K., The appropriateness of

estimating partially observed data with a first
order Markov process.

MATHEMATICS

Akman, Fusun, The semi-infinite Weil complex
of a graded Lie algebra.

Cherry, William Allen, Hyperbolic p-adic
analytic spaces.

Fischer, John Edward, Jr., Geometry of 2-
categories.

Jastrzebowski, Wojciech Zbigniew, Involutions
on four-manifolds.

Lee, Soo Teck, On some degenerate principal
series representations of U(n, n).

Pereyra, Maria Cristina, Sobolev spaces on
Lipschitz curves, paraproducts, and related
operators.

Warner, Frederick J., Continuity of pressure for
quadratic polynomials.

STATISTICS

Ishwaran, Hemant, Regular estimators and
efficiency in semiparametric mixture models.

Rozal, Gregory P, Exploring features of
multivariate distributions using constrained
spanning trees.

DELAWARE

University of Delaware (7)

MATHEMATICAL SCIENCES

Climent, John, A simple procedure for testing
homogeneity of variance when the variance
and means are linear.

Crato, Nuno, Some misspecification problems
in long-memory time series models.

Gorman, Robert, Goodness of fit for non-
location scale families of distributions.

Labriola, Dominic, A multiple regression model
to assess treatment effects in efficacy assess-
ments for clinical research.
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Sweitzer, Dennis, Current enhancement in
random flaw networks.

Tao, Qi, Robust quantile estimation using the
generalized Tukey-Lambda distribution.

Wainwright, Barbara, The distribution and
properties of the slope estimator of the
linear structural relation using the minimum
(weighted) norm distance technique: An
empirical study.

DISTRICT OF COLUMBIA
American University (4)

MATHEMATICS AND STATISTICS

Lee, Raymond, The effects of a program utiliz-
ing environmental issues on achievement of
finite mathematics students.

Li, Yong, Properties of a vector correlation
coefficient with applications to geophysical
data.

Pierre, Charles, Quality control in education.

Vetter, John, Estimation of covariance ma-
trices using influences of eigenvectors and
eigenvalues.

George Washington University (4)

OPERATIONS RESEARCH

Campodonico-Viacava, Sylvia Susana, The
signature as a covariate in reliability and
biometry.

Chen, Yiping, Unification of software reliabil-
ity models by self-exciting point processes.
Lehmkuhl, Lee James, A polynomial primal-

dual interior point method for convex pro-

gramming with quadratic constraints.
Massimini, Sebastian Vincent, Optimal inspec-

tion schedules using a Bayesian approach.

FLORIDA
Florida Institute of Technology (3)

APPLIED MATHEMATICS

Devi, J. Vasundhava, Qualitative behavior of
impulsive differential systems.

Kaymakcalan, Billur, A unified approach to
nonlinear dynamic systems on time scales.

McRae, Farzana, Some problems in impulsive
control systems.

Florida State University (10)

MATHEMATICS

Bertram, Richard, A computational study of the
effects of Serotonin on the molluscan burster
neuron Rys.

Eberwein, Martin, Cosemisimple Hopf alge-
bras.

Heydari, Shahryar, Zeta regularized products
and modular constants.

Jayakumar, Puthenpura, Spatio-temporal chaos
in thermal convection: a computational study.

Qian, Enping, Self-consist models of galaxies
in equilibrium and potential-density relations
of flat disks.

L
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STATISTICS

Burr, Thomas, Estimating and modeling gene
Sflow for a spatially distributed species.

Herge, Donna, Effects of inspection error on
optimal inspection policies and software fault
detection models.

Li, Gang, Generalized Pearson-Fisher chi-
square goodness-of-fit tests, with applica-
tions to models with life history data.

Park, Cheolyong, A preliminary test for struc-
ture.

Sun, Yanging, Transformations of certain
Gaussian random fields, with applications in
survival analysis.

University of Florida (10)

MATHEMATICS

Burkett, John C., On some problems of
interpolation and approximation theory.

Dhavakodi, Salai T., On the parity of the
number of small prime factors of integers.

Hrvoje, Sikic, Superprocesses.

Woodward, Scott Davie, On commutative
f-rings which are rich in idempotents.

Zhu, Huixia, The generalized matrix product
and its applications in signal processing.

STATISTICS

Kundu, Sudeep, A decision-theoretic approach
to estimation of variances and various ratios.

Nam, Eunwoo, On the rate of convergence of
series of random variables.

Nangia, Narinder, Bayesian analysis of small
domain data in repeated surveys.

Raychaudhuri, Aparna, Rank tests for randomly
right censored bivariate life-time data.

Sharma, Divakar, The tail-probability approxi-
mation for one and two samples U -statistics
by saddlepoint methodology.

University of Miami (1)

MATHEMATICS AND COMPUTER SCIENCE

Wang, Xiabo, Reward functions and Markov
strategies in finite-stage stochastic decision
problems.

University of South Florida (7)

MATHEMATICS

Chang, Tony Yu, Domination numbers of grid
graphs.

Liu, Xiaoyan, Generalization of de Montessus
de Ballore Theorem on the row convergence
of rational approximation.

Qiao, Hongzhu, Parametric and nonparamet-
ric statistical modeling: reliability analysis.
Ruedemann, Richard W., Some identities in-

volving orthogonal polynomials.

Schweiker, Kevin S., Fractal measure theory.

Suresh, Nalina, Modeling and analysis of
software reliability.

Zhang, Ruiming, On some formulas of William
Gopsper and spectral properties of certain
operators in weighted Hilbert spaces.

GEORGIA

Emory University (3)
BIOSTATISTICS

Devine, Owen, Empirical Bayes and con-
strained empirical Bayes methods for esti-
mating incidence rates in spatially aligned
areas.

MATHEMATICS AND COMPUTER SCIENCE

Arasmith, David M., Disjoint maximal inde-
pendent sets.

Williamson, Sylvia, Fixed point properties in
ordered sets.

Georgia Institute of Technology (5)

MATHEMATICS

Carvalho, Alexandre Nolasco de, Infinite di-
mensional dynamics described by ordinary
differential equations.

Chen, Mingxiang, Structural stability for time-
periodic systems.

Kelly, William Benjamin, Convergence of
numerical solution to mulitiphase Stefan-type
problems.

Shen, Wenxian, Stability and bifurcation of
traveling wave solutions.

Shieh, Jung-sheng, Some applications of the
Bechhofer-Kiefer-Sobel generalized sequen-
tial probability ratio test to software reliabil-
ity testing.

University of Georgia (2)
STATISTICS

Jones, Mary Mitchell, Methods of interval
hypothesis testing in multivariate analysis of
variance.

Xiong, Momiao, Mathematical theory of
neural learning and its applications to statis-
tics and molecular biology.

HAWAII

University of Hawaii at Manoa (4)

MATHEMATICS

Gefroh, Daniel, Zeros of entire functions.

Lewis, Wayne, Almost completely decompos-
able groups with two critical types and their
endomorphism rings.

Reiser, Edward, Hyperbolic geometry.
PuBLiC HEALTH

Ng, Siu-Man, Age-parity-duration-specific mea-
sures of fertility: application to China.

ILLINOIS

lilinois Institute of Technology (1)

MATHEMATICS

Karamolengos, Michael, Some new approaches
to plasticity and damage-May 1992.
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Northern lllinois University (7)

MATHEMATICAL SCIENCES

Amold, Mark, Algorithms and conditioning for
eigenvalue assignment.

Cornick, Jonathan, On the homology of group
graded algebras.

Dwyer, Howard, Eigenvalues of matrix Sturm-
Liouville problems with separated or coupled
boundary conditions.

Mohanty, Radhagobinda, Estimation of predic-
tion error variance of a multivariate time
series.

Mupasiri, Douglas, Some results on complex
convexity and the geometry of complex vector
spaces.

Purkayastha, Avijit, A parallel algorithm for
the Sylvester observer equation.

Rincon, Fernando, Feedback stabilization of
second-order models.

Northwestern University (7)

MATHEMATICS

Bajer, Anetta, The May and related spectral
sequence for a finite p-group.

Gottman, Joseph, Characters on restricted Lie
algebras.

Morrisey, Thomas, Decoupling degenerate,
diffeomorphisms.

Riffi, Mohamed, Short-time asymptotics of the
Neumann heat kernel for antipodal points on
the exterior of a ball.

Schuster, Bjorn, On the Morava k-theory of
finite 2-groups.

Skelensky, Janice, Torsion families of ideals
and I-divisible modules.

Van Buskirk, Mark, Renegotiation in n-person
oligopoly with imperfect monitoring.

University of Chicago (11)

MATHEMATICS

Capozzoli-Diaz, Anthony, Actions of discrete
Kazhdan groups and semi-simple Lie groups
on fiber bundles.

De Jeu, Rob, Zaiger’s conjecture and wedge
complexes in algebraic K -theory.

Goetz, Edward, Connection preserving action
on fiber bundles.

Pilz, Brian Scott, On the Loewy structure
of projective modules for some semilinear
groups.

Pugh, Mary Claire, Dyramics of interfaces
of incompressible fluids: the Hele-Shaw
problems.

Sze, Chun-Wing, Non-negative solutions of
the initial Neumann problem for generalized
porous medium equation in cylinders.

Yang, Yimin, On the coefficient group of
equivariant K-theory.

A I
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STATISTICS

Lam, Ming-Long, A weighted linear prediction
approach.

Meyer, Peter M., Using interactive recursive
partitioning to improve rule-based expert
systems.

Xiang, Xiaojing, Asymptotic theory for linear
functions of ordered observations.

Zhang, Biao, Nonparametric function estima-
tion.

University of lllinois, Chicago (9)

MATHEMATICS, STATISTICS AND COMPUTER
SCIENCE

Krecja, Sharon, The origins of calculus.

Leung, Chiwah, Classification of finite dimen-
sional maximal risk estimation algebras with
state space dimension 3.

Li, Yaxin, Asymptotic analysis of queueing
systems with service interruptions.

Robbert, Sharon, Or classical functions of real
analysis.

Solymosi, Tamas, On computing the nucleoulus
of cooperative games.

Srinivasa, Rao Arikati, New results in algo-
rithmic graph theory.

Xi, Zai-Qing, Optimum replacement for se-
lecting the best components: a dynamic
approach.

Xie, Shisheng, A ray method for analyzing
the transient structure of models in applied
probabiliry.

Yang, Yongzhi, Asymptotic properties of so-
Journ times in the queue GIIMII-K with
processor-sharing service.

University of lllinois,
Urbana-Champaign (15)

MATHEMATICS

Atkinson, David Steen, Scaling and interior
point methods in optimization.

Carter, James Egar, Steinitz classes of tamely
ramified nonabelian extensions of algebraic
number fields of degree P3.

Chu, Liang-Ju, Theory and algorithms for
non-linear optimization and variational in-
equalities.

Evans, Dennis Neal, Near atomic spaces.

Gaspari, Gregory, The cat map on prime
lattices.

Harris, William Richard, Real even symmetric
forms.

Holly, Charles Anthony, Results on the fixed
points of multifunctions with applications to
problems in optimization and equilibrium.

Holly, Jan Elise, Definable equivalence re-
lations and disc spaces and algebraically
closed valued fields.

Huang, Margaret Janice Fernald, Verification
of the McKay-Alperin-Dade conjecture for
the covering groups of the Mathieu group
Mp,.

Johnsgard, Karin Luisa, The structure of the
Cayley complex and a cubic-time algorithm
for solving the conjugacy problem for groups
of prime alternating knots.

Laradji, Abdellatif, On P-radical P-blocks of
group algebras.

Peifer, David Eugene, Artin groups of extra-
large type are biautomatic.

Reinhart, Georg, Schanuel functions and alge-
braic differential equations.

Spoonamore, Janet Hurst, Least square meth-
ods for solving systems of inequalities with
application to an assignment problem.

STATISTICS
Lai, Kunjung, On logistic regression approach

to survival data and power divergence
stratistics for life tables.

INDIANA

Indiana University (4)

MATHEMATICS

Abe, Akira, Rings characterized by pure-
injective and pure-projective modules.

Kwon, Oh-Nam, [teration of holomorphic
mapping in C? with a semi-attractive fixed
point.

Surdi, Rita Marie, Decomposition of a compact
symmetric space under a large group of
isometries.

Thomas, Owen, Skew-Hermitian forms over
quaternion algebras.

indiana University-Purdue
University at Indianapolis (1)

MATHEMATICAL SCIENCES

Perea, Vicumpriya Sriyantha, Real valued
spectral flow in a type ll factor.

Purdue University (42)

INDUSTRIAL ENGINEERING

Ahn, Yoomin, Deformation about sliding
indentation in ceramics and its application
to fine finishing.

Aman, Amril, On-line scheduling and dynamic
task assignment.

Avramidis, Athanassios N., Variance reduction
techniques for simulation with applications
to stochastic networks.

Benjaafar, Saifallah, Modeling and analysis of
flexibility in manufacturing systems.

Chao, Chin-Jung, Development of a methodol-
ogy for optimizing the elicited knowledge.

Flanigan, Mary Ann, A flexible, interactive,
graphical approach to modeling stochastic
input processes.

Hebbar, Rajadasa R., Micro-hole drilling by
electrical discharge machining.

Jan, Hung-Kang, Dynamic modeling of man-
ufacturing process error patterns using dis-
tributed adaptive systems.
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Kim, Kang, Cylindricity control in precision
centerless grinding.

Kreng, Bor-Wen, Intelligent knowledge man-
agement environment for design and manu-
facturing.

Lin, Yuh-Jiun Grace, A distributed production
control for intelligent manfacturing systems.
Mou, Jong-1, An adaptive methodology for
monitoring and controlling of precision

machining and on-machine inspection.

Posey, Jack, Pictorial and text editors for
expert system rules.

Rajan, Venkat, Cooperation requirement plan-
ning for multi-robot assembly cells.

Rembold, Bernhard, An integrated framework
for the design of material flow systems.

Stanney, Kay, Effects of diversity in field-
articulation on human-computer perfor-
mance.

Webber, Detlef, Information management ar-
chitecture for an advanced integrated manu-
facturing enterprise.

Zhao, Baijun, A structured analysis and
quantitative measurement of task complexity
in human-computer interaction.

MATHEMATICS

Fan, Kwai-Man, On the fundamental groups
of the complements of a class of projective
plane curves.

Feng, Xiaobing, On miscible fluids in porous
media and absorbing boundary conditions
for electromagnetic wave propagation and
on elastic and nearly elastic waves in the
frequency domain.

Henderson, Gregory D., The cohomology of
rank three Hopf algebras.

Huang, I-Chiau, Pseudofunctors on modules
with 0-dimensional support.

Kim, Mee-Kyoung, Depth of Rees algebra
and associated graded rings and intregrally
closed ideals in two-dimensional regular
local rings.

Lee, Moohyun, Proper holomorphic corre-
spondences and the Szegd kernel in C .

Li, Shikang, Generalized Gauss-Radau and
Gauss-Lobatto formulae.

Li, Xian-Jin, The Riemann hypothesis for
polynomials orthogonal on the unit circle.

Qian, Xiaojun, Topics in differential games: 1.
The existence of saddle points in games of
generalized pursuit and evasion; 2. Games
with information lags.

Rau, Re-Bin, An empirical Bayes approach to
multiple decision procedures.

Sastry, Swati, Upper bound for value distribu-
tion of quasi-meromorphic maps.

Swanson, Irena, Tight closure, joint reduc-
tions, and mixed multiplicities.

Wu, Yinghwa, Hilbert functions, reduction
numbers, and relation types.

Ye, Zhuan, Topics in meromorphic functions.
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Zhou, Tonghang, Algebraic Chern classes in
de Rham cohomology.

STATISTICS

Chang, Fu-Chuen, A normal limit theorem
for moment spaces, rigid designs and model
selection for polynomial regression.

Gatzouras, Dimitrios, Self-affine fractals: de-
terministic and random constructions.

Hong, Changkon, Densities with optimal
smoothness in moment problems.

Kanniganti, Anu, The frontier of a branching
Brownian motion with killing.

Kohatsu-Higa, Arturo, Stochastic differential
equations with jumps.

Liao, Yuning, On statistical selection proce-
dures using prior information.

Mukhopadhyay, Saurabh, Inference and opti-
mal design in Bayes and classical problems.

Vidakovic, Branislav, A study of the properties
of computationally simple rules in estimation
problems.

Wang, Lei, Correlations among coefficients in
random coefficient linear regression models.

University of Notre Dame (6)

MATHEMATICS

Bizaca, Zarko, A family of exotic Casson
handles and exotic R*.

Cel, Jaroslaw, Geometric characterizations of
cones.

Francis, Theresa, A new presentation of the
general linear group.

Sokolovic, Zeljko, The model theory of differ-
ential fields.

Vlach, Alan, Hyperarithmetical relations in
expansions of recursive structure.

Weller, Kirk, Cohomology of twisted holomor-
phic forms of classical Lie groups.

IOWA

lowa State University (28)

MATHEMATICS

Bondari, Siamack, Constructing the identities
and the central identities of degree < 9 of
the n X n matrices.

Fan, Kaisheng, Topics in nonlinear filtering.

Fuad, Tengku Simonthy Renaldin, Quasi-
groups, right quasigroups, coverings, and
representations.

Haliloglu, Engin, Bounds for Faber coefficients
of functions univalent in an ellipse.

Hobart, Michael Frederick, Vector lattices.

Hummer, Frank Agrell, Loop transversal
codes.

Jayawardena, Kurugamega Clement, A solution
method to a new class of inverse problems.
Joseph, Elizabeth C., Stability radii of two
dimensional bilinear systems: Lyapunov ex-

ponent approach.

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

Maheswaran, Thiagarajah, Recovery of a one
dimensional impedance profile from trans-
mission data.

Medepalli, Anand, The assignment problem in
distributed computing.

Saberi-Nadjafi, Jafar, N-dimensional Laplace
transformations and their applications in
partial differential equations.

Zafer, Agacik, Oscillatory and nonoscilla-
tory properties of solutions of functional
differential equations.

STATISTICS

Adam, Abdoulaye, Covariance estimation for
characteristics of the Current Population
Survey.

Chakak, Abderrahmane, Some methods of
constructing multivariate distributions.

Croos, Joseph H. R., Robust estimation in
measurement error modules.

Garrigoux, Christian, Reliability analysis of
components subject to degradation failure
with in-service inspections.

Iversen, Philip, Dynamic graphics for experi-
mental design.

Lemke, Klaus Wilhelm, A Bayesian approach
to sequential assembly experiments.

Liu, Jingyu, Comparing two groups of ranked
objects by pairwise matching.

Navvabpour, Hamid Reza, Statistical methods
for multivariate survival data.

Remadi, Sellem, On multivariate covariance
component problems.

Sabran, Muhamad, Survival probabilities of
genes or gametic types in partially selfing
populations.

Sanger, Todd Michael, Estimated generalized
least squares estimation for the heteroge-
neous measurement error model.

Sriplung, Kai-One, Mispricing in the Black-
Scholes model: an explanatory analysis.

Tollefson, Margot Helena, Variance estimation
under random imputation.

Yansaneh, Ibrahim Sorie, Least squares esti-
mation for repeated surveys.

Yoo, Seongmo, On Pitman domination.

Yu, Yunn-hwu, Aspects of statistical multiple
tolerancing.

University of lowa (19)

MATHEMATICS

Alarcon, Francisco, The lattice of ideals of a
semiring.

Carraminana, Rodrigo, j-planes.

Fu, Qing-Qing, Numerical solution for differen-
tial-algebraic equations.

Jeon, Youngmok, Numerical analysis of bound-
ary integral equations for the harmonic and
biharmonic equations.

Lam, Clement, Torsion theory on semigroup
automata.



Leung, Eric, On resolving the multiplicity
problem of tensor product of irreducible
representations of symplectic group.

Lin. Kwun-Shen, On the structure of subplane
covered nets.

Lin, Ying-Hsiung, Reflexive Banach spaces
with symmetric bases are primary.

Musicki-Kovacevic, Vesna, Hyperfinite ap-
proximation of Brownian meander and Brow-
nian excursion.

Paolucci, Anna, A new example of quantum
group.

Park, Jeanam, Finitely generated monoids of
fractional ideals and related topics.

Quan, Xiu-Chi, Representations of Hopf C*-
algebras.

Shi, Yixun, lterative methods for large scale
nonlinear optimization.

STATISTICS AND ACTUARIAL SCIENCE
Arteaga, Carmen de, Order restricted tests

apply as a quality control scheme.

Bosch, Ronald, Computational methods for
regression quantiles with smoothing splines.
Chang, Shaotung, Statistical inference of multi-
nomial distributions with order restriction.
Lian, le-Bin, The impact of variable selection
procedure on the forced-in variable in linear
and logistic regression.

Nunez-Anton, Vicente, Analysis of longitudinal
data with unequally spaced observations and
time dependent correlated errors.

Park, Chul Gyn, Statistical inferences for
uniform stochastic ordering.

KANSAS

Kansas State University (6)

MATHEMATICS

Ahn, Joseph Inkyung, Elliptic interacting
systems with nonlinear diffusions.

Gan, Xiao-Xiong, On approximate antigradi-
ents and universal primative functions.

Vakil, Roozbeh, A canonical combinatorial
diagonalization of a subset of a finite integer
lattice.

STATISTICS

Chang, Kuo-Hsing, One-sided multivariate
permutation tests.

Chui, Jaesung, Hierarchical models.

Remmenga, Marta, On inference procedures in
unbalanced split-plot designs.

Wichita State University (2)

MATHEMATICS AND STATISTICS

Meyer, Ruth, Approximation of solutions of
free boundary problems for the p-Laplace
equation.

Tu, Renjin, Order restricted inferences in
polynomial regression.
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KENTUCKY

University of Kentucky (4)

MATHEMATICS

Haywood, Joel Dinsmore, A characterization
of universal images of trees.

STATISTICS

Gray, David Eugene, Multivariate nonlinear
models with applications to compartmental
models.

Lu, Mei, Stochastic compartmental model with
incomplete data.

O’Neill-Rayens, Mary Katherine, Properties
of Tango's index for detecting clustering in
time.

LOUISIANA

Louisiana State University (4)

MATHEMATICS

Asadian, Fariborz, Banach space valued sto-
chastic differential equations.

Aucoin, Karen, The congruence extension
property, the ideal extension property, and
ideal semigroups.

Dumesnil, Jill, The congruence property and
related topics in semigroups.

Lee, Kyoung-Sim, On the characterization of
Sfinite-dimensional Hida distributions.

University of Southwestern

Louisiana (5)

MATHEMATICS

Covington, Judith Lynette, Protopological
groups.

Lee, Enoch Kin Shun, Prime ideals and prime
radicals in near-rings.

Lopez, Kathleen Domingue, Endomorphisms
and the lattice of group topologies.

Ozalp, Nuri, Global existence of solutions and
quenching for parabolic mixed-boundary
value problems.

STATISTICS

Carpenter, David Mark, Estimation of the
smallest and largest of several exponential
location parameters.

MARYLAND

Johns Hopkins University (6)

BIOSTATISTICS

Carey, Vincent, Regression analysis of large
binary clusters.

Huang, Ying, Competing risks models: appli-
cations in epidemiology.

Kiao, Jiangang Liao, An empirical Bayes
approach to smoothing in deconvolution with
application to AIDS.
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MATHEMATICS

Pan, Chen-Li, A generalization of Tate's local
zeta functional equations to certain twisted
Igusa local zeta functions.

Wolman, Abel, The geometric quantization of
the moduli space of Reimann surfaces with
even spin structure.

Ying, Kefeng, On the convergence of the adelic
zeta functions associated to IRPV.

University of Maryland
Baltimore County (6)

MATHEMATICS AND STATISTICS

Chen, Gong, Proximal and decomposition
methods in convex programming.

Clements, Joseph Harvey, 111, Recursive meth-
ods for multiple signal direction finding.

Kelly, Robert James, Nonnegative estimation
of variance components in some ANOVA and
time series models.

Li, Shidong, The theory of multiresolution
analysis frames and applications.

Niyogi, Anindita, Some contributions to non-
negative estimation of variance components.

Sanders, Melvin John, Jr., Nonlinear filtering of
a class of independent increment processes.

University of Maryland,
College Park (17)

MATHEMATICS

Bernstein, Erica, Generalized Riesz products
for pyramidal schemes.

Bulatek, Wojciech, Smooth, weakly mixing,
weakly isomorphic but not isomorphic flows.

Chen, Gang, A nonparametric approach in
estimating the incubation period of AIDS
disease: bootstrap with covariates.

Grief, Anthony, When is saturation preserved?.

Judge, Christopher M., The Laplace spectrum
of surfaces with cone points.

Karagrigoriou, Alexandros, Asymptotic effi-
ciency of model selection procedures in time
series.

Leeb, Bernhard, Metrics of nonpositive curva-
ture on closed 3-manifolds and obstructions
for the fundamental group of nonpositively
curved N-manifolds.

Li, Bao Qin, Interpolation and value distribu-
tionin C™.

Li, Ta-hsin, Multiple frequency estimation in
mixed-spectrum time series by parametric
filtering.

Li, Yiwei, The theoretical and numerical
problems of plasticity and their applications.

Liu, Biyue, The linearized compressible
Navier-Stokes equations: discontinuity of
the solution and finite element methods.

Liverance, Eric, Heights of Heegner points in
a family of elliptic curves.

Petulante, Nelson, Indefinite theta-functions
and functional equations.
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Stark, Matthias J., Hypersingular integrals and
Lipschitz spaces.

Testa, Mariella, The analytical index of families
of unbounded linear Fredholm operators
and bifurcation for families of nonlinear
operators.

Vonta, Filia, Efficient estimation of a structural
parameter in a non-proportional hazards
model in the two-sample problem.

Zafra, Pablo Manuel Ruasol, Theoretical and
computational advances in the fictitious play
method with applications to the solution of
linear programming problems.

MASSACHUSETTS

Boston University (4)

MATHEMATICS

Blundell, S. Frederick, A spherically symmetric
model in celestial mechanics.

Cioczek-Georges, Renata Maria, Conditional
moments and regression for stable random
variables.

Griffith, John, Maximum likelilood estimates
for feed-forward multi-layer neural networks.

Kokoszka, Piotr, Self-similar stable processes.

Brandeis University (4)

MATHEMATICS

Brocco, Stefano, On the non-vanishing of
©-liftings from U(1) to U(1).

Howe, Lawrence, Conjectural lower bounds
for the ranks of Mordell-Weil groups of
elliptic curves in PGLz(zg)-extensions of Q.

Jiang, Mingchang, On the holomorphic lin-
earization and equivariant Serre problems.

Magid, Alexander, Enumeration of con-
vex polyominoes. A generalization of the
Robinson-Schensted correspondence and the
Dimer problem.

Harvard University (34)

APPLIED SCIENCES

Balkanski, Cecile Tiberghien, Actions, beliefs
and intentions in multi-action utterances.

Gau, Jyh-Lin Jack, Knowledge-based software
development for highly parallel computers.

Gerbessiotis, Alexandros, Topics in parallel
and distributed computation.

Hancock, Thomas Raysor, The complexity of
learning formulas and decision trees that
have restricted reads.

Kaklamanis, Christos Ioannis, Optimal com-
puting on mesh-connected processor arrays.

Mavronicolas, Marios A., Timing-based dis-
tributed computation: algorithms and impos-
sibility results.

Persiano, Giuseppe, Interaction
knowledge proof systems.

Smith, Steven Thomas, Geometric optimization
methods for adaptive filtering.

in zero-
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BIOSTATISTICS

Bienias, Julia, Design and analysis of time-to-
pregnancy studies.

Dafni, Urania, Evaluating surrogate markers
of clinical outcome when measured with
error.

Fitzmaurice, Garrett Martin, A likelihood-
based method for analyzing longitudinal
binary responses.

Gauvreuau, Kimberlee, Multivariate logistic
regression and the analysis of data from
observational studies.

Hu, Fu-Chang, A statistical methodology for
analyzing the casual health effect of a
time-dependent exposure from longitudinal
data.

Parzen, Michael Isaac, Computational methods
in robust regression.

SenChaudhuri, Pralay, Exact and Monte Carlo
inference for contingency tables.

Williamson, John, Methods for the analysis
of clustered, correlated data, familial and
ophthalmological.

MATHEMATICS

Belsley, Eric David, Rates of convergence
of Markov chains related to association
schemes.

Caporaso, Lucia, On a compactification of
the universal Picard variety over the moduli
space of stable curves.

Cheng, Shun-Jen, Differentiably simple Lie
superalgebras.

Dummigan, Neil, The second descent for
certain families of Mordell-Weil lattices.

Ernst, Kaspar D., On the ends of the monopole
moduli space.

Finkelberg, Michael, Fusion categories.

Hwang, Jun-Muk, Global nondeformability of
the complex hyperquadric.

Karshon, Yael, Hamiltonian actions of Lie
groups.

Kotz, David Allan, A p-adic computation of
singular moduli.

Liu, Kefeng, On modular invariance and
rigidity theorems.

Magyar, Peter, Formulas for generalized
Kazhdan-Lusztig polynomials.

Maslen, David K., Fast transforms and sam-
pling for compact groups.

Tolman, Susan, Group actions and cohomol-
ogy.

Wang, Ron (Rongguang), Essavs on vortices,
knots and monopoles.

Weinstein, Eric R., Extension of self-dual Yang-
Mills equations across the eighth dimension.

STATISTICS

Blackwell, Thomas, Estimating consensus
DNA sequences.

Glickman, Mark Evan, Paired comparison
models with time-varying parameters.

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

Meehan, Patricia Marie, A deconvolution ap-
proach towards modelling diurnal hormone
series.

Massachusetts Institute
of Technology (27)

MATHEMATICS

Christiansen, Tanya J., Scattering theory on
compact manifolds with boundary.

Chuah, Meng-Kiat, Kaehler structures on
K./N.

Cowen, Lenore 1., On local representations of
graphs and networks.

Ehrenborg, Jons Richard Gustaf, Combinato-
rial methods in multilinear algebra.

Ernstrom, Lars, Duality for the local Euler
obstruction with applications to real and
complex singularities.

Graham, William A., Regular functions on the
universal cover of the principal nilpotent
orbit.

Hajir, Farshid, Unramified elliptic units.

Kerswell, Richard R., Elliptical instabilities
of stratified, hydromagnetic waves and the
Earth’s outer core.

Leung, Nai Chung Conan, Differential geomet-
ric and symplectic interpretations of stability
in the sense of Gieseker.

Li, Zongyi, Coadjoint orbits and induced
representations.

Lu, Qingyuan, On wave interactions of rota-
tional and irrotational flows.

Marcus, Sherry E., Contributions to higher
recursion theory.

Mekias, Mohamed, Restriction to hypersur-
faces of non-isotropic Sobolev spaces.

Meng, Hsin-Fei, Superfluidity and random
media.

Oliveira, Joseph S., The theory of cubic lattices.

Poe, Milja-Riitta, A special S-unit equation.

Schmid, Peter J., Linear and nonlinear mecha-
nisms in subcritical shear flow transition.

Schulman, Leonard Y. J., Communication in
the presence of noise.

Scott, Richard A., Real, complex, and quater-
nionic toric spaces.

Sun, Pu, Interaction phenomena of waves in
shear flows.

Tabak, Esteban G., Focusing of weak shock
waves and the von Neumann paradox of
oblique shock reflection.

Tabakis, Evangelos, Asymptotic and computa-
tional problems in single-link clustering.

Toth, John A., Various quantum mechanical
aspects of quadratic forms.

Tzimas, Dimitrios V., A new framework of
iterated forcing along a gap one morass at
wy.

OPERATIONS RESEARCH

Gopalan, Ramasubramanian, Exploiting pro-
cess flexibility in metal forming operations.



Mondschein, Susana V., Optimal sales strate-
gies in stochastic, dynamic environments.

Veatch, Michael, Queueing control problems
for production/inventory systems.

Northeastern University (6)

MATHEMATICS

Diesel, Susan, Same irreducibility and dimen-
sion theorems for families of height three
Gorenstein algebras.

Hammerstrom, LeRoy Philip, A back-bayesian
approach to the classical confidence interval.

Moazzami, Dara, Tenacity and its properties in
stability calculation.

Nadire, Abdelhag, Nonsmooth conflicting con-
trol problems defined by ordinary differential
equations.

Wang, Lei, Automorphisms of circulant and
MCP graphs.

Zhu, Qiji, Problems with delayed and un-
bounded controls.

University of Massachusetts,
Ambherst (6)

MATHEMATICS AND STATISTICS

Carter, Daniel J., The minimal polygon for
computing Z§(0,b) over a real quadratic
base field.

Galaktionova, Elena, Characterizations of
character sheaves for complex reductive
algebraic groups.

Guan, Bo, Boundary value problem for surfaces
of prescribed Gauss curvature and fully
nonlinear elliptic equations.

Hartt, Keith, Bayesian estimation of surface
information from radar images.

Rossman, Wayne, Constant mean curvature
surfaces in Euclidean and hyperbolic 3-
space.

Sun, Guozhang, The new bifurcation method
for periodic solutions of time-dependent
partial differential equations.

MICHIGAN
Michigan State University (11)

MATHEMATICS

Ajmi, Hedi, Harmonic Block functions on the
upper half space.

Cho, Junghee, Independent sets in (r, s)-trees.

Dempsey, Kathy J., g-analogs and vector
spaces.

Fejzic, Hajrudin, The Peano derivatives.

Huang, Liang Jiao, Parallel homotopy algo-
rithm for large sparse symmetric eigenprob-
lems.

Li, Weiping, Floer homology for connected
sums of homology 3-spheres.

Mikhalkin, Grigory B., The classification of
the smooth closed manifolds up to blowups.

Zeng, Xiangfei, Toeplitz operators on Bergman
spaces.
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STATISTICS AND PROBABILITY

Abrouk, Nacer Eddine, Some numerical meth-
ods for singular diffusions arising in genetics.

Majumdar, Suman, Asymptotically optimal and
admissible estimators in compound compact
Gaussian shift experiments.

Zhu, Jin, Asymptotic behavior of compound
rules in compact regular and nonregular
families.

University of Michigan,
Ann Arbor (32)

BIOSTATISTICS

Yuan, Weiying, Multivariate parallel line
bioassays in complete and incomplete block
designs.

INDUSTRIAL AND OPERATIONS, ENGINEERING

Adams, Paul, The effects of protective clothing
on worker performance: A study of size and
fabric weight effects on range-of-motion.

Choi, Thomas, Salvation for U.S. Manufac-
turing? The role of value orientations and
communication networks in spreading the
continuous improvement (C) gospel.

Frantz, James, Effect of location, procedural
explicitness, and presentation format on user
processing of and compliance with product
warnings and instructions.

Gerth, Richard, Demonstration of a process
control methodology using multiple regres-
sion and tolerance analysis.

Jay, Baron, Dimensional analysis and process
control of the body-in-white.

Kerk, Carter, Development and evaluation of
a static hand force exertion capability model
using strength, stability and coefficient of
friction.

Lee, Byoung-Ki, Variation stack-up analysis
using Monte Carlo simulation for manufac-
turing process control and specification.

Liang, Ren, Optimal sampling strategies for
surface roughness measurement.

Malen, Donald, Engineering for the customer:
decision methodology for preliminary design.

Meller, Russell, The single and multiple floor
facility layout problem: applying simulated—
annealing and mathematical—programming
based heuristics.

Noh, Seung Jong, Performance evaluation of
the distributed queue dual bus metropolitan
area network.

Sindi, Ahmed, Acceptance of information tech-
nology: User acceptance of expert systems.
Thompson, Deborah, The perception of phys-
ical stress as a measure of biomechanical

tolerance.

Yeh, Ruey Huei, Optimal maintenance policies
for deteriorating systems.

Yoon, Jae, Continuous improvement of pro-
cess control using regression analysis of
observational data.

MATHEMATICS

Albert, Martin K., Triangle invariants from the
quantum group U, (sl C).

Boklan, Kent D., The asymptotic formula in
Waring’s problem.

Doran, William F. IV, Shuffling lattices.

Glassbrenner, Donna, Invariant rings of group
actions, determinantal rings, and tight clo-
sure.

McGuire, Elizabeth Camp, On low-dimensional
orbifolds & compact cores.

Neumann-Coto, Max, Least area tori in 3-
manifolds.

Nimershiem, Barbara E., Flat manifolds ap-
pearing as cusps of hyperbolic manifolds.

Nitsche, Monika, Axisymmetric vortex sheet
roll-up.

Petrovic, Srdjan, A dilation theory for polyno-
mially bounded operators.

Smith, Karen E., Tight closure of parameter
ideals and F-rationality.

Williams, Lori J., Uniform stability of kernels of
Koszul cohomology indexed by the Frobenius
endomorphism.

Wright, Gretchen M., The Reshetikhin-Turaev
representation of the mapping class group.

STATISTICS
Gasparini, Mauro, Bayes nonparametrics for
biased sampling and density estimation.

Maligalig, Dalisay, Weighting adjustments for
unit nonresponse in sample survey.

Tantiyaswasdikul, Chim, lostonic regression
under sequential designs.

Wei, Xiaoying, Asymptotically efficient esti-
mates of the index of regular variation.

Western Michigan University (4)

MATHEMATICS AND STATISTICS
Dixon, Sherry, Rank based procedures in the
heteroscedastic linear model.

Perry, Kimberly, A critical examination of the
use of preliminary tests in two-sample tests
of location.

Vakalis, Ignatious, Multivariate quadrature on
MIMD machines with shared or distributed
memory.

Winters, Steven, Distances associated with
subgraphs and subdigrapls.

MINNESOTA
University of Minnesota,
Minneapolis (20)
BI1OSTATISTICS

Shih, Joanna, Models and analysis for multi-
variate failure time data.
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MATHEMATICS

Anderson, Janet, Resolutions of determinantal
ideals associated with a symmetric matrix: a
counterexample.

Del Pino, Manuel Adrian, Some semilinear
elliptic systems without variational structure.

Demoulini, Sophia, Young measure solutions
for a nonlinear heat equation of forward-
backward type.

Fishel, Susanna, Nonnegativity results for
generalized q-binomial coefficients.

Guo, Yung-Jen, The null boundary controlla-
bility for semilinear heat equations.

Kuang, Jinghua, Certain Siegel-Hilbert cusp-
Sforms of square-free levels are representable
as theta series.

Kumanduri, Ramanujachary, Euler factors of
global integrals.

Ou, Biao, Applications of variational method
to problems in mathematical theory of liquid
crystals and other areas.

Pascual, Felino, On periodic perturbations of
uniform motion of a planetary ring.

Smith, Samuel, On the rational homotopy
theory of function spaces.

Sundquist, Thomas Scott, Pfaffians, involutions
and Schur functions.

Sung, Cheng-Chih, On a singular Dirich-
let problem for the conformal Gaussian
curvature equation.

Tekman, Mehmet Okan, Special values of
L-functions attached to cuspforms on or-
thogonal groups of Hermitian type.

Yan, Baisheng, Topics in partial differential
equations and the calculus of variations.

Zou,Henghui, The existence and non-existence
and the asymptotic behavior of solutions of
the equations of Chipot and Weissler.

STATISTICS

Cheng, Yi, Group sequential strategies in
two-armed bandit problems.

Muruzabal, Jorge, A machine learning ap-

proach to a problem in exploratory data
analysis.

Seo, Han Son, Robust Bayesian optimal
designs.

Wetzel, Nathan Richard, Coherent inferences
for multivariate data models.

MISSISSIPPI

University of Mississippi (3)

MATHEMATICS

Campbell, Connie, Minimal regular graphs
with given girth pair.

Hung Wei, Lin, Independent sets in planar
triangle-free graphs of maximum degree
three.

McColgan, Tamara, Bipartite density of four-
regular graplis.
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MISSOURI

St. Louis University (1)

MATHEMATICS AND COMPUTER SCIENCE

Roberts, Craig William, The projective connec-
tions of T. Y. Thomas and J.H.C. Whitehead
on the principal R-bundle of volume ele-
ments.

University of Missouri, Columbia(4)

MATHEMATICS

Tam, Sik-Chung, Application of the local
theory for quasi-normed spaces.

STATISTICS

Djojosugito, Rianto A., Topics in nonparamet-
ric function estimation.

Hu, Xiaomi, LRTs for normal means con-
strained by two cones.

Mukhopadhyay, Chiranjit, Bayesian analysis
of competing risks, change-point and related
models.

University of Missouri-Rolla (1)

MATHEMATICS AND STATISTICS

McCoy, Everett, A class of entire functions
generated by integral transforms: theory and
applications.

Washington University (10)

MATHEMATICS

Chen, Zhen-Qing, On reflecting diffusion
processes.

Gornet, Ruth Elizabeth, Spectral geometry on
higher-step Riemannian nilmanifolds.

Gu, Chi, Besov space on non-homogeneous
martingales.

Laugesen, Richard Ian, Extremal problems
involving logarithmic and Green capaciry.

Liao, Ruijia, Cyclic properties of the harmonic
sequence of surfaces in C P™.

SYSTEMS SCIENCE AND MATHEMATICS

Jankovic, Mrdjan, Observer design and identi-
fication of nonlinear systems.

Ramadorai, Arvind, Task-level control of multi-
arm robotic systems.

Situmeang, Hardiv Harris, Online stabilization
of power systems in emergencies using ob-
servation decoupled reference and feedback
linearization.

Venkatasubramanian, Vaithianathan, A taxon-
omy of the dynamics of large differential-
algebraic systems such as the power system.

Wu, Yuanlan, Artificial intelligence method-
ologies for aerospace and other control
systems.
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NEBRASKA
University of Nebraska-Lincoln (1)

MATHEMATICS AND STATISTICS

Schneider, John Martin, Green’s functions,
Cauchy functions and cone theoretic eigen-
value results for differential equations.

NEW HAMPSHIRE
Dartmouth College (5)

MATHEMATICS AND COMPUTER SCIENCE

Atwill, Timothy, Diagonalizing spaces of
Hilbert cusp forms.

Bozeman, James, On monotonic pairs of solid
tori.

Germann, Gabriele, Genus one Whitehead
manifolds and torus pairs of wrapping
number two.

Kostelec, Peter, Non-holomorphic cusp forms.

Langley, Larry J., Interval tolerance orders
and dimension.

NEW JERSEY

Princeton University (12)

MATHEMATICS

Brock, Bradley, Superspecial curves of genera
two and three.

Dafni, Galia, Hardy spaces on strongly pseu-
doconvex domains in C™ and domains of
finite type in C?2.

Dou, Ze-Li, Fundamental periods of certain
arithmetic crisp forms.

Eskin, Alex, Counting lattice points on homo-
geneous spaces.

Forni, Giovanni, Construction of invariant
measures and destruction of invariant curves
Sor twist maps of the annulus.

Khuri-Makdisi, Kamal, Relations between
Fourier coefficients of nonholomorphic Hil-
bert modular forms of half-integral weight
and special values of Dirichlet series.

Parmeggiani, Alberto, Subunit balls for sym-
bols of pseudodifferential operators.

Sherry, Robert F., A structure theorem for
modules over AQQ)&F,[X, X 1] and gener-
alizations.

Stalker, John, Holder and LP estimates for
8, By, on domains of finite type.

Underwood, Alice, Constructing barriers to
minimal surfaces from polyhedral data.

Wrobleski, Jaroslaw, A counterexample to an
estimate for a hypoelliptic operator.

Zhong, Jiaping, Harmonic analysis for some
Schirodinger type operators.

Rutgers University (14)

MATHEMATICS

Dai Pra, Paolo, Space-time large deviations for
interacting particle systems.



Ke, Xin, On Ramsey theory.

Lin, Yuandan, Lyapunov function techniques
for stabilization.

Liu, Wensheng, Averaging theorems for highly
oscillatory differential equations and the
approximation of general paths by admissible
trajectories for nonholonomic systems.

Lu, Xiaoyun, Hamilton cycles and games on
graphs.

Luo, Wenzhi, Automorphic L-functions at
special points.

Neelson, Tejinder Singh, Holomorphic exten-
sions of CR functions and CR mappings.

Riahi, Hasna, Periodic orbits of N-body type
problems.

Roosen, Andrew Robert, Modeling crystal
growth in a diffusion field with fully-faceted
crystals.

Sessions, Stephen P., Bipolynomial Hopf al-
gebras associated to families of wreath
products.

Tang, Guoqing, Regularity properties of time-
optimal trajectories for certain classes of
multi-input systems in low dimensions.

STATISTICS

Cook, Dianne Helen, Grand tour and pro-
jection pursuit: Exploring multivariate data
using projections.

Karwe, Vatsala Vachaspati, The distribution
of the supremum of integer moving average
processes with application to the maximum
net charge in DNA sequences.

Yeh, Bai-Yau, On resampling and data depth.
Stevens Institute of Technology (1)

MATHEMATICS

Kingston, Kathleen, Bianchi groups of class
number one.

NEW MEXICO

New Mexico State University (3)

MATHEMATICAL SCIENCES

Al-Ahmar, Mohamed, Rotational stability of a
rigid body in four dimensions.

Stuart, Christopher, Weak sequential complete-
ness in sequence spaces.

Wang, Ji-Sheng, Minimax programming in
Banach spaces.

University of New Mexico (3)

MATHEMATICS AND STATISTICS

Pop, Florin, Hochschild cohomology for finite
von Neumann algebras.

Wester, Michael James, Symbolic calculation
and expression swell analysis of matrix
determinants and eigenstuff.

White, Janis Elaine, A new family of prior
distributions under exponential sampling
based on Laguerre polynomials.
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NEW YORK
CUNY, Graduate Center (6)

MATHEMATICS

Arroyo, Fangjun, Category coherence for
symmetric monoidal categories.

Georgatos, Konstantinos, Modal logics for
topological spaces.

Geshwind, Frank, The Weil transform and
ambiguity functions.

Hom, Susan, Spanning trees of 3-polytopal
graphs.

Misir, Dasarat Totaram, Colimits in the proper
homotopy category.

Reller, Austin Fielding, The Helmholtz equa-
tionin S' x R.

Clarkson University (3)

MATHEMATICS

Kawamoto, Shunji, An inverse scattering
transform and hodograph transformations
for the oscillating two-stream instability
equation.

Ryan, Elizabeth Ellen, Numerical homo-
clinic instabilities and the complex modified
Korteweg-de Vries equation.

Zhang, Fengman, A biologically realistic neu-
ronal simulator.

Columbia University (9)

BIOSTATISTICS

Cheng, Shu-Lin, Nonparametric of data ob-
tained under case-cohort design.

MATHEMATICS
Berger, Gabriel, Hecke operators on noncon-

gruence subgroups.

Finkelstein, Elizabeth, Incompressible surfaces
in closed braid complements.

Mao, Zhengyu, Rank two Shimura correspon-
dence and Salié sums.

Rogers, Karen White, Primitive simplices in
Z3 and 7*.

Stanford, Ted, Finite-type invariants of knots,
links, and graphs.

Zhou, Yuging, On the density of Sobolev maps
between two manifolds.

STATISTICS

Cadenillas, Abel, Contributions to the sto-
chastic version of Pontryagin's maximum
principle.

Molfino (McIntyre), Barbara Elsa, Statistical
modeling in paleoceanography: paleoesti-
mation of upper water mass dynamics using
marine microfossils.

Cornell University (28)

APPLIED MATHEMATICS

Bond, Bradford Douglas, An analysis of the
horizontally forced spherical pendulum.
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Lubkin, Sharon Rebecca, Circumnutation mod-
eled by reaction-diffusion equations.

Mitchel, Scott Alan, Mesh generation with
provable quality bonds.

Stell, Laurel Liane, A fixed domain method for
injection governed by the Stokes equations.

BIOMETRICS

Cleary, Richard J., Models for selection bias in
meta-analysis.

Gerow, Kenneth G., Model-unbiased, unbiased-
in-general estimation of the average of a
regression function.

Reichert, Deborah L., Variance component
estimators for binary data derived from the
dispersion mean-model.

MATHEMATICS

Faught, John Darroch, Local connectivity in a
family of cubic polynomials.

Govindachar, Suresh, Explicit weight two
motivic cohomology complexes and algebraic
K-theory.

Guo, Zhenchun, The regularity of solutions
to the heat equation over group-valued path
space.

Hall, Brian Charles, The Bargmann-Segal
“coherent state” transform for compact Lie
groups.

Lew, Vee-Ming, The semistability at infinity
for multiple extension groups.

Li, Xiao’e, Essays in mathematical economic
theory.

Reeves, Alyson April, Combinatorial structure
on the Hilbert scheme.

Roberts, Rachael Clare Dedwydd, Construct-
ing taut foliations.

Yang, Yue, Priority methods and fragments of
arithmetic.

Yap, Weng-Yin, A combinatorial geometry
of the Whitehead torsion of finite Abelian
groups.

OPERATIONS RESEARCH AND INDUSTRIAL
ENGINEERING

Healy, Kevin, Optimizing stochastic systems:
a retrospective deterministic approach.

McShane, Kevin, Primal-dual interior point
algorithms for linear programming and the
linear complementarity problem.

Onn, Shmuel, Discrete geometry, group rep-
resentations and combinatorial optimization:
an interplay.

Rao, Uday, Multi-stage identical job cyclic
scheduling for repetitive manufacturing.

Sox, Charles, Modeling and analysis of quick
response in production-inventory systems.

Tang, Loon Ching, Markov random walks
with application to queues and confidence
intervals related to the inverse Gaussian
distribution.

Tuncel, Levent, Asymptotic behavior of
interior-point methods.
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STATISTICS

Cleary, Richard Joseph, Models for selection
bias in meta-analysis.

Reichert, Deborah, Variance component es-
timators for binary data derived from the
dispersion-mean model.

Wang, Nai-Syin, Semiparametric transform-
both-sides regression models.

Yeo, Kwee-Poo, Density estimation for bivari-
ate censored data.

New York University,
Courant Institute (14)

MATHEMATICS

Attie, Oliver, Quasi-isometries of free Abelian
covers.

Birindelli, Isabella, Second order elliptic equa-
tions in general domains: Hopf lemma and
anti-maximum principle.

Clark, Karen, Characterizing the possible con-
ductivity functions of composite materials.

Girao, Pedro, Convergence of a crystalline
algorithm for motion by weighted curvature.

Han, Qing, Level sets of solutions to differential
equations.

Lewicki, Pawel, Long time evolution of wave-
fronts in random media.

Lin, Patrick, On the numerical solution of the
heat equations in unbounded domains.

Lu, Shenglin, Hydrodynamic scaling limits
with deterministic initial configurations.

Moura, Monique, On the numerical calculation
of electrostatic fields in composite media.

Pavarino, Luca, Domain decomposition algo-
rithms for the p-version finite element method
for elliptic problems.

Schmitt, Hans, Operators with nilpotent p-
curvature.

Taylor, Mark, A high performance spectral
code for nonlinear MHD stability.

Tippett, Michael, Tokamak equilibria and
transport based on Grad's thirteen moment
description.

Vaninsky, Kirill, Invariant Gibbsian measures
of semilinear wave equations.

Rensselaer Polytechnic
Institute (12)

DECISION SCIENCE AND ENGINEERING
SYSTEMS

Ali, Allahverdi, Scheduling on multiple unreli-
able sources.

Court. Mary, Output analysis for simulation
models in the presence of random disruptions.

Lingayat, Sunil, Models for order release in
advanced manufacturing systems.

Shao, Yuehjen, A real time stochastic control
system for process manufacturing.
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MATHEMATICAL SCIENCES

Cooper, Douglas, Two-dimensional minimum
free energy spectral estimation using duality.

Gallagher, Timothy, The visual appearance of
convex surfaces.

Graham, Jeffrey, Two dimensional scattering
and invariant imbedding.

Hipfel, David, The nonlinear differential com-
plementarity problem.

Kropinski, Mary Catherine, A study of optimal
critical airfoils.

McComb, I-Heng, Birfurcations of time-
reversible, equivariant vector field families.
Song, Jung-Hwan, Optimizing a linear function

over an efficient set.

Tabak, John, Statistical invariance and the
modeling of multicomponent media.

SUNY at Albany )

MATHEMATICS AND STATISTICS

Cummings, Paul E., A bound on Van Kampen
graphs.

Dansereau, Andrew P., General integral fami-
lies and multipliers.

Madigan, Kevin M., Composition operators
into Lipschitz type spaces.

Underwood, Robert G., Hopf algebra orders
over a complete discrete valuation ring, their
ideals, and extensions of R-groups.

SUNY at Binghamton (7)

MATHEMATICAL SCIENCES

Bacon, Michael, The nonabelian tensor square
and powers of a group.

Brodie, Marc, Finite coverings by subgroups.

Harison, John Watkins, The dynamics of
piecewise endomorphisms of free monoids.

Jonoska, Natasa, Synchronizing representa-
tions of sofic systems.

Li, Gang, Almost sure convergence of stochas-
tic approximation procedures.

Schuck, Christopher H., Some contributions to
the study of nilpotent groups.

Van Wyk, Leonard, Graph groups are biauto-
matic.

SUNY at Buffalo (9)

INDUSTRIAL ENGINEERING

Helander, Mary, A discrete framework for
modeling and analyzing HIV transmission
dynamics.

Mannur, Narasimhan R., Implicit enumeration
algorithms for solving 0-1 integer linear
programming problems.

Sivakumar, Raj, Transportation of hazardous
materials: a new modeling perspective.

MATHEMATICS

Gall, Walter, Lyapunov-Schmidt reduction for
the planar Benard problem.

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

Gao, Xiaobin, Steady-state/Hopf bicriticality
and mode interaction in the MHD Taylor-
Couette system.

Huang, Yu-Tai, Regularity of solutions of
differential and convolution equations in
spaces of distribution with restricted growth.

Qi, Jincheng, The k-scattered spaces and the
Py-spaces.

Strzebonski, Adam, Introduction to O-minimal
and semialgebraic groups.

Zhou, Ying, Study of propagation along
nonuniform excitable fibers.

SUNY at Stony Brook (19)

APPLIED MATHEMATICS

Albert, Jose Ramon G., Reliability applications
of the EM algorithm.

Berger, Barbara, The application of jackknife
statistics to the problem of obtaining interval
estimates of the recombination fraction in
phase-unknown nuclear families.

Canic, Suncica, Shock wave admissibility for
quadratic conservation laws.

Chakrapani, Jaishankar, Parallel heuristic solv-
ability of quadratic assignment and related
problems.

Chu, Teng-Chiao, Goodness of fit test for two-
component normal mixture—development
and characterization of.

da Silva, Pantaleao Aluizio Fernandes, The
role of surface tension in multiphase flow
regimes.

Kim, Tae-Geun, Numerical solutions for in-
verse electromagnetic scattering.

Li, Jian-Hua, Integral equation methods for
mixed boundary problem of fracture mechan-
ics.

Pereira, Felipe, Stochastic geology and porous
media flow: theory and simulations.

Wang, Hu, Quasi-Gauss-Newton methods for
solving nonlinear algebraic equations.

Xu, Qiu-Ping, Global structure of scaled-
invariant sohutions of the Riemannian for
three-phase flow model.

Yuan, Huixing, The precision of the estimated
discriminant score.

MATHEMATICS

Bessa, Gregério Pacelli, Differentiable sphere
theorems for Ricci curvature.

Elizondo-Huerta, Enrique Javier, The Euler-
Chow series for toric varieties.

Gong, Donggeng, L2-analytic torsions, equi-
variant cyclic cohomology and the Novikov
conjecture.

Misiolek, Gerard, Stability of flows of ideal
fluids and the geometry of the group of
diffeomorphisms.

Traynor, Lisa Mae, Symplectic embeddings of
balls and the mapping problem.



Zheng, Dechao, Toeplitz and Hankel operators
on the Bergman spaces of bounded symmet-
ric domains and the Bergman-Fock-Segal
spaces, and some disk algebras.

Zhou, Shaojie, Singular integral operators,
contraction operators and principal currents.

Syracuse University (2)

MATHEMATICS

Brown, Peter C., Non-split extensions over
hereditary artin algebras of finite represen-
1ation type.

Chen, Wei, Cohomogeneity-two G-invariant
minimal submanifolds, minimal cones and
the Bernstein problem.

University of Rochester (5)

MATHEMATICS

Cornea, Octavian Luca, Cone-length and
Lusternik-Schnirelmann category.

Fajardo, Ricardo, A limiting shape result for
the heat equation with noise.

Kim, In-Suk, Resonances for difference oper-
ators.

Ma, Yongjia, The Ambrose symbol of Fourier
integral operators.

Tamaki, Dai, Homological methods in the
unstable chromatic phenomena.

NORTH CAROLINA

Duke University (6)

MATHEMATICS

Carr, Daniclle Denise, Reaction-hyperbolic
systems in one space dimension.

Gordon, Michael Kenneth, Jr., Perturbed
scale-invariant initial value problems in
one-dimensional dynamic elastoplasticity.

Ivey, Thomas Andrew, On solitons for the
Ricci flow.

McDonald, Michael Andrew, Shock problems
and particle chains.

Mitchell, Ben C., An empirical study of the
effects of noise on the resolution of three-way
linear mixtures.

Tucker, Gary Allan, Nonstandard representa-
tions of invariant means.

North Carolina State University,
Raleigh (21)

OPERATIONS RESEARCH

Sheu, Ruey-Lin, Contributions to the gener-
alized path-following approach to solving
linear programming problems.

STATISTICS

Arellano, Consuelo, Testing for trend station-
arity versus difference stationarity.

Arumugham, Thangam, Curvature and exper-
imental design for the Weibull model.
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Bazus, Jeffrey Sandor, Instrumental variable
estimation in generalized linear measure-
ment error models.

Bentley, James Arthur, Quantum chemical
investigation of the torsional potential in
the neutral organic phosphite and phosphate
esters.

Doerge, Rebecca W., Statistical methods for
locating quantitative trait loci with molecular
markers.

Etchison, Tonya Lynn, Model identification and
selection techniques for stationary ARMA
processes.

Fenton Navarro, Victor Manuel, Rates of
convergence of Hermite expansion density
estimators.

Gonzalez Farias, Graciela Maria, A new unit
root test for autoregressive time series.

Gray, Gerry W., Misspecification bias and
tests for the number of components in finite
mixtures.

Kendall, William Louis, Robust design in
capture-recapture sampling: modelling ap-
proaches and estimation methods.

Kramer, David Alan, Estimating the prob-
ability of southern pine beetle outbreaks
via Bayesian-updated probabilistic cellular
automata.

Kwon, Se-Hyug, Hypothesis testing and confi-
dence intervals in group testing.

Liu, Huimei, Uniformly more powerful tests of
hypotheses determined by linear inequalities
for a bivariate normal mean.

McSorley, Ellen O., Maximum likelihood esti-
mation with data from step-stress accelerated

life.

Muse, Spencer Vance, Testing for equality of
nucleotide substitution rates.

Pastrana-Zuniga, Jose, A model for the heat
transfer processes that occur during canning,
electrical resistance and scraped surface
heat exchanger aseptic processing, of food
products with large particles.

Ramos Quiroga, Rogelio, Estimation of non-
linear mixed effects and random coefficient
models.

Shin, Key-Il, A unit root test for multivariate
autoregressive time series.

Sierra Cavazos, Jorge Homero, Tests of hy-
potheses defined by linear inequalities for
elliptically contoured familes.

Teng, Hwa-Jen, Environmental determinants
of intra and interspecific competition in
the container-breeding mosquitoes Aedes
albopictus and Aedes triseriatus.
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University of North Carolina,
Chapel Hill (23)

B1OSTATISTICS

Davis, Randy L., Evaluation of statistical
methods for a 4 period 2 treatment crossover
migraine headache trial with specific atten-
tion to alternative models for categorical
data and carryover effects.

De Oliveira, Nelson, A nonparametric mul-
tivariate test of homogeneity based on a
U-statistics of degree (2, 2).

Grady, James J., Structural covariance matri-
ces for incomplete longitudinal data.

Hadug, Alula, Repeated measures data analysis
with nonnormal outcomes.

Meibohm, Anne Ruth, Test of treatment effect
using the Cox proportional hazards model
with imputed covariate data.

Sakurai, Emilia, Simultaneous nonparametric
tests in two-way layouts.

Thorn, Michael D., Automated classification of
fatal cardiovascular end points in large scale
multi-center clinical trials.

Wallace, Dennis Dale, An approximate F
statistic for testing population effects in
longitudinal studies via mixed models.

MATHEMATICS

Brawner, James, The Gaussian map @y for
curves with special linear series.

Day, Colin, A topological construction of
Vassiliev style invariants for links.

Ganter, Frieda, —P - P for surfaces Z™ =
f(z,y), and inequalities involving —P - P.
Mast, Maura, Closed geodesics in 2-step

nilmanifolds.

Molinek, Donna, Asymptotic measures for
skew products of Bernoulli shifts with Morse-
Smale diffeomorphisms.

Nunn, Carroll, Numerical algorithms for liquid
crystal droplet problems.

OPERATIONS RESEARCH

Burk, Roger, Full and partial multicommodity
cuts.

Wang, Ben-Hao, Simultaneous minimization
of several functions with application in
economics and game theory.

Yarberry, Lonnie Stephen, Incorporating a
dynamic batch size selection mechanism in a
fixed-sample size batch means procedure.

STATISTICS

Benchekroun, Kamal, Association-balanced
arrays with applications to experimental
design.

Brown, Jason, A finite sampling plan, central
limit theorem, and bootstrap algorithm for a
homogeneous and isotropic random field on
the 3-dimensional sphere.

Das, Shubhabrata, Restricted canonical corre-
lations.
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Lund, Robert, Some limiting and convergence
rate results in the theory of dams.

Ming, Zhang, Adaptive statistical analysis of
repeated measurements designs.

Sherman, Michael, Subsampling and asymp-
totic normality for a general statistic from a
random field.

NORTH DAKOTA
North Dakota State University (1)

MATHEMATICS

Burns, David, On the convergence of ergodic
averages over zero density Sequences in
topological dynamics.

OHIO

Air Force Institute
of Technology (1)

MATHEMATICS AND STATISTICS

Elewa, Salah Amin M., Development of an
environment for software reliability model
selection.

Bowling Green State University (4)

MATHEMATICS AND STATISTICS
Bobek, Ludmila, Groups acting on join semi-
lattices.

Chen, De-Xin, Bayesian computation methods
for the poly t density.

Johnson, Bruce E., Asymprotic tests for the
equality of several correlation matrices.

Koswatta, M. S. R., The word problem for
certain two-generator subgroups of the group
of order automorphisms of the real line.

Case Western Reserve
University (6)

MATHEMATICS AND STATISTICS
Sabbaghan, Masoud, Non-coalescent minimal

distal flows.

Tolmatz, Leonid, Exact tail asymprotics of a
certain Wiener functional.

OPERATIONS RESEARCH
Agbegha, Gerald Yinkefe, An optimization

approach to the auto-carrier problem.

Arunapuram, Sundararajan, Vehicle routing
and scheduling problem for full loads.

Ilyes, Amy Louise, Using linear programming
to solve convex quadratic programming
problems.

Viswanathan, S., Integrated inventory and
transportation policies.

Kent State University (3)

MATHEMATICS AND COMPUTER SCIENCE

Alexopoulos, John, Weakly compact sets in
Banach spaces.
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Liszka, Kathy, Generalizing bitonic and odd-
even merging networks.

Sharma, Naveen, Synthesis of sequential and
parallel programs for finite element analysis.

Ohio State University (23)

MATHEMATICS

Anderson, Michael, Hecke algebras associated
to Weyl groups.
Bishop, Greg, Ultrafilters generated by a
closed set of functions and K -covering sets.
Gethner, Ellen, Rational period functions for
the modular group and related discrete
groups.

Haaland, Inger, Uniform distribution of gener-
alized polynomials.

Huang, Xiaoming, On external properties of
algebraic polynomials.

Icaza, Maria Ines, Effectiveness of positive
define quadratic forms.

Kane, Stephen, Significance test of probability
non-stationarity of security price returns.

Lang, Cheng Lien. Existence and stability of a
planar wave solution to a combustion model.

Liu, Kecheng, Stationary subsets of [R}¥~".

Narayani, Laksmhi, Composition codes and
designs.

Sheu, Shin-Pyng, Blacklund transformation
and homoclinic solutions to the coupled
nonlinear Schrodinger system.

Sofer, Adriana, P-adic interpolation of square
roots of central values of Hecke L-series.

Spicler, Barry, Non-positively curved orbihe-
dra.

Szabo, Tamas, Sequences and additive func-
tions.

Tang, Shu-Leung, Iwasawa invariants over
quadratic fields.

Yue, Zhao, On the edge reconstruction of
planar graphs.

Zha, Xiaoya, Closed 2-cell embeddings of
2-connected graphs in surfaces.

Zong, Susan Bong, A model for the AIDS
epidemic.

STATISTICS

Fei, Lin, On a stochastic optimization tecl-
nique: Stochastic probing.

Maa, Jen-Fue, Simulation-based parameter
estimation for multivariate distribution.

Padilla, Mari Lourdes R., The generalized
Hellinger transform as a measure of infor-
mation and its role in the comparison of
statistical experiments.

Zheng, Ming, The use of copulas in dependent
competing risk theory.

Zhu, Yuangen, Robustness of designs and
robust optimality of designs.
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Ohio University (2)
MATHEMATICS

Cho, Myung Hyun, Conditions under which
countable-compact-covering  maps  are
compact-covering.

Saleh, Mohammad Ali, A study on weakly
projective modules.

OKLAHOMA

Oklahoma State University (4)

MATHEMATICS
Flood, Timothy Wayne, The functional equa-

tion of the twisted L-function associated with
an automorphic form on GL(3,R).

STATISTICS
Maier, Christoph, A new sequential allocation

method.

Salihima, Astini, The study of simultaneous
optimization for several responses.

Steiner, Robert, Three estimation procedures
for the parameter K of the negative binomial.

University of Oklahoma (4)

BIOSTATISTICS AND EPIDEMIOLOGY

Duke, James C., Sample size and the estimated
odds ratio in logistic regression: a study with
repeated samples from a low birth weight
population.

Murray, Cynthia K., A feasibility study of
the use of three PC expert system shells in
epidemiologic research.

MATHEMATICS

Nelson, Graydon, Faithful representations of
Lie algebras over power series.

White, Frances T., Controllability of nonlinear
retarded functional differential equations.

OREGON

Oregon State University (4)

MATHEMATICS

Cho, Yong-kum, Multiparameter maximal op-
erators and square functions on product
spaces.

Park, Young Kou, On perturbation and lo-
cation of roots of polynomials by Newton's
interpolation formula.

STATISTICS

Delongchamp, Robert, Analysis of epidemio-
logical data with covariate errors.

Lebow, Partricia K., Estimation of discriminant
analysis error rate for high dimensional data.

University of Oregon (6)

MATHEMATICS

Clauss, Jon M., Elementary chains of invariant
subspaces of a Banach space.



Ford, Benjamin, Overgroups of irreducible
linear groups.

Jones, Amelia, Composite two-generator links.

Liu, Chen, Tensor products of finite and infi-
nite dimensional representation of quantized
enveloping algebras.

Lutgen, Jeffrey, Flatness of higher order jet
bundles of differentiable manifolds.

McKenzie, Thomas, Separable polynomials
and weak henzelizations.

PENNSYLVANIA

Carnegie Mellon University (4)

MATHEMATICS

Cheng, Chih-Wen, The Lavrentiev phenomenon
and its applications in nonlinear elasticity.

Matias, José Carlos Pedro Cardoso, On the
Stefan problem with crystalline interfacial
energy.

Matsko, Vincent J., Mathematical concepts of
special relativity.

McGillen, Donald James, A low velocity
approximation for the relativistic Vlasov-
Maxwell system.

Drexel University (1)

MATHEMATICS AND COMPUTER SCIENCE

Salsburg, Michael Allen, The formulation and
implementation of a stochastic model that
explores HIV infection.

Lehigh University (5)

MATHEMATICS

Dabeet, Elias A., Tests for goodness of fit based
on folded kernel density estimation.

Janssen, Jeannette C. M., Even and odd Latin
squares.

Kropp, Karl V., Asymptotics of a free boundary
problem resulting from the determination of
an amortizing loan’s refinance option.

McKayle, Camille A., Approximation of solu-
tions to certain types of differentiai equations
using polynomial operators.

Rose, Kimberly J., Generalized Reed-Muller
codes and finite geometries.

Pennsylvania State University (18)

MATHEMATICS

Arlinghaus, Francis Anthony, Involutions in
classical groups and related topics.

Bouwsma, Janet, Semigroups presented by a
single relation.

Chaiyasena, Arjuna Peter, Radar and sonar
ambiguity functions and group theory.

Chen, Kuo-Jye, An asymptotic formula in
partition theory.

Jirari, Alouf, Second-order Sturm-Liouville
difference equations and orthogonal polyno-
mials.
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Linares, Jose Filipe, On nonlinear dispersive
equations.

Marcone, Alberto Giulo, Foundations of BQO
theory and subsystems and second order
arithmetic.

Poletaeva, Elena, Integrability of the analogues
of conformal and Riemannian structures on
the classical superspaces.

Rajopadhye, Shubha Vilas, Propagation of
bores.

Schlindwein, Charles William, Consistency of
Suslin’s hypothesis, a non-special Aronszajn
tree, and GCH.

Sellers, James Allen, A generalization of the
partition function.

Torre, Carlos Alberto, On a theorem of Kirillov.

Youssfi, El Hassan, Geometric function theory
of several variables, operator theory in -
spaces, and the indefinite moment problem.

STATISTICS

Anderson, Generalized Wilcoxon

methods.

Basu, Srabashi, Model-based estimation of
attributable risk for categorical data.

Kannan, Nandini, Estimation of directions of
arrival in signal processing models.

Macchiavelli, Raul, Likelihood-based proce-
dures and order selection in higher order
antedependence models.

Petkova, Eva, Generalized procedures for
analysis of collapsibility in generalized linear
models.

George,

Temple University (10)

MATHEMATICS

Gao, Bo, Shape preserving approximation by
rational functions.

Han, Jongsook, The topology of the Radon
transform on the Grassmannian and its
restrictions.

Knappenberger, Johathan C., Simultaneously
forcing two conditions.

Simonelli, Italo, Interacting particle systems.

STATISTICS

Barber, Beth, Topics in group testing.

Chakravarty, Alaka, On Bayesian analysis
of bivariate contingency tables using prior
information of association.

Kwong, Koon, Evaluation and applications of
the multivariate normal distribution with a
singular negative product correlation struc-
ture.

Lai, Sue-Ling, Spline-based survival estima-
tion for censored and truncated data with
covariates.

McCool, John, The analysis of a two way
layout with two parameter Weibull response.

Shen, Frank, Robust and booststrap testing
procedures for bioequivalence.
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University of Pennsylvania (10)

MATHEMATICS

Colding, Tobias Holck, A. D. Alexandrov's
spaces in Riemannian geometry.

Escher, Christine, Minimal isometric immer-
sions of spherical space forms into splieres.
Jensen, Kjeld Knudsen, Foundations of an
equivariant coliomology theory for Banach

algebras.

Katz, Nets, Noncommutative determinants and
applications.

Lau, Chi-Fong, An arithmetic capacity on
Grassmannian varieties.

Li, Jiangfan, Extremal unit vector fields and
extremal almost complex structures.

Pan, Liu-Hau, Existence and uniqueness of
volume-minimizing cycles in Grassman man-
ifolds.

Schwachhoefer, Lorenz, Connections with ex-
otic holonomy.

STATISTICS

Gu, Xing, A comparison and evaluation of re-
cent developments for multivariate matching
in observational studies.

Marcus, Sue M., Parallel randomized and
nonrandomized clinical trials.

University of Pittsburgh (11)

BIOSTATISTICS

Tan, Lingshi, A multivariate growth curve
model with random effects and CAR(1)
errors.

Wang, Shu-Chuan, Developments in the two-
event modeling of cohort data with time-
dependent exposure patterns: analytical
methods for fitting and ROC analysis for
model assessment.

MATHEMATICS AND STATISTICS

Barnhart, Huiman Xie, Models for multivariate
random length data with applications in
clinical trials.

Barnhart, Ronald E., Generalized metric prop-
erties of topological semigroups.

Law, Chun-Kong, On rational solutions of the
Painleve equations.

Lee, Ca-Sing, Quadrature approximation
in nonlinear structural errors-in-variables
model.

Li, Song-Ying, Boundary value problems for
equations of complex Monge-Ampere type.
Lu, You-Min, Asymptotics and connection
formulas of the fifth Painleve transcendent.
Qian, Shixian, Algorithms for isotonic regres-

sion and related theory.

Raghavan, Shuba, A singular perturbation
problem arising from the Kuramoto-Sivashinsky
equation.

Sunmonu, Adefemi, Numerical analysis of
coupled nonlinear partial differential equa-
tions modelling electro-thermal applications.
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RHODE ISLAND

Brown University (19)

APPLIED MATHEMATICS

Frankel, Paul Henry, On coupling between
neural cells.

Goldman, Daniel, Spatiotemporal chaos in
the complex Ginzburg-Landau equation and
other studies in nonlinear dynamics.

Katsoulakis, Markos, Boundary value prob-
lems for 2nd order nonlinear PDEs.

McEneaney, William Michael, Connections
between risk-sensitive stochastic control,
differential games, and H% control: the
nonlinear case.

Miller, Neil, Matrix models in population
biology.

Perakis, Georgia, Geometric, interior point,
and classical methods for solving finite
dimensional variational inequality problems.

Rogerson, Audrey, Stability and dynamics of
miscible displacements in porous media flows
under gravity.

MATHEMATICS

Arone, Gregory Zvi, The Taylor tower of the
stable homotopy of the mapping spaces.

Cai, Hongsheng, Dispersive smoothing effects
for generalized and high order KdV type
equations.

Cervone, Davide P., Vertex-minimal simplicial
immersion of surfaces into three-space.

Chen, Yen-Mei Julia, Descent via 3-isogenies
on elliptic curves.

Chua, Seng-Kiat, Arithmetic of etale quotient
varieties.

Guo, Yan, Boundary problems for the Viasov-
Maxwell system.

Lee, Chaujun (Isaac), Generalized affine rota-
tion surfaces.

Lim, Nancy Lee, LP-Dirichlet problem for sec-
ond order elliptic operators with nonsmooth
coefficients.

Lydakis, Manos George, Fixed point problems,
equivariant stable homotopy, and a trace
map for the algebraic K -theory of a point.

Men, Guo-wu, The stability theorem for smooth
concordance imbeddings.

Sauerberg, James John, Kummer theory for
Lubin-Tate formal groups.

Towse, Christopher, Weierstrass points on
cyclic covers of the projective line.

SOUTH CAROLINA

Clemson University (11)

MATHEMATICAL SCIENCES

Bibelnieks, Eric, Backbone network design and
some results on tolerance graphs.

Bibelnieks, Tracy A., Time series analysis of
variation in fiber assemblies.
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Carlson, Rolf E., Three dynamical systems
for hypergraph factorization and consistent
labeling.

Dunlap, Karen L., Algorithms for numerical
shade sorting.

Getachew, Teodros, A recursive algorithm for
multiple-objective network optimization with
time-variant link costs.

Johnson, Terri A., New linear programming-
based solution strategies for the quadratic
assignment problem.

Knisely, James E., A study of cyclic gossiping
in graphs.

Lassiter, Julie B., Persistency in 0-1 optimiza-
tion.

TenHuisen, Matthew L., Generalized La-
grangian duality multiple objective program-
ming.

Zheng, Deda, On polychrome tree in edge-
colored complete graphs.

Zheng, Quan, Integral global optimization of
robust discontinuous functions.

University of South Carolina (8)

MATHEMATICS

Bdeir, Yousef, P-minimal and P-closed
spaces.

Day, Colin, Spectral mapping theorems for
fractionally integrated semigroups.

Hsiao, Chia-Chang, Rectangular wavelets and
compression of operators.

Kyriazis, George, Wavelet decompositions and
spaces of functions.

Lin, Yan-Chyuan, Planar graphs with few
vertices of small degree.

Yarnall, Kenneth, Sampling theorems and
wavelet bases.

STATISTICS

Diniz, Carlos A. R., Segmented plane regres-
sion.

Lee, Robert Edwin, The comparison of succes-
sive effects.

TENNESSEE
Memphis State University (3)

MATHEMATICAL SCIENCES

Bowman, Dale D., Analysis of developmental
data using parametric, non-parametric and
Bayesian bootstrap procedures.

Fathnezhad, Faramarz, Generalized degree
and connectivity conditions that imply edge
Menger path systems.

McDaris, Robert L., On the existence of
periodic solutions to certain functional dif-
ferential equations.

University of Tennessee (1)

MANAGEMENT SCIENCE

Pillai, Rekha, The travelling salesman problem
with one additional constraint.
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Vanderbilt University (4)

MATHEMATICS

Al-Khayer, Adnan, One and two compart-
ment mathematical models of mechanical
ventilation.

Bass, Thomas Preston, Globals of graph
algebras.

Boyd, Sheri Renee Jordan, Interassociativity.

Markus, Lisa Rosann, Degree, neighbourhood
and claw conditions versus traversability in
graphs.

TEXAS

Rice University (10)

COMPUTATIONAL AND APPLIED
MATHEMATICS

Abd El-Aziz, Mohammedi, Numerical safe-
guarded use of the implicit restarted Lanczos
algorithm for solving nonlinear eigenvalue
problems and its monotonicity analysis.

Alexandrov, Natalia, Multilevel algorithms for
nonlinear equations and equality constrained
optimization.

Lee, Eva, Solving structured 0/1 integer
program arising from truck dispatching
scheduling problems.

Maciel, Maria, A global convergence theory
for a general class of trust region algorithms
for equality constrained optimization.

MATHEMATICS

Richardson, Kenneth S., Critical points of the
determinant of the Laplace operator.

Wang, Shiah-Sen, Singularities of subanalytic
sets and energy minimizing maps.

Zweck, John, Compactification problems in the
theory of characteristic currents associated
with a singular connection.

STATISTICS

Go, Kerry Wayne, Nonparametric estimation
of transitions in cancer.

Minnotte, Michael Charles, A test of mode
existence with applications to multimodality.

Spears, Floyd Martin, Multi-stage designs in
dose-response studies.

Southern Methodist University (6)

MATHEMATICS

Ho, Ka Ho (Eric), Hamiltonian systems with
dissipations: basins of attractions and nearly
homoclinic orbits.

Hosea, Michael, Studies in the numerical
solution of ordinary differential equations.

STATISTICAL SCIENCE

Cheng, Qiu-Chang, Transfer function model
and GARMA 1l model.

Han, Joonghee, Estimation in variance compo-
nents.




Hong, Sunho, Parameter estimation for kriging
models.

Qiu, Wenzi, Rank tests for unbalanced two-way
ANOVA.

Texas A&M University (8)

MATHEMATICS

Bagley, Scott William, Polynomial near-rings,
distributor and J2 ideals of generalized
centralizer near-rings.

Bui, Dat Duc, The inverse electromagnetic
scattering problem for a spatially homoge-
neous, dispersive and dissipative medium.

Caudill, Lester Frank, Jr., Identification and
reconstruction of potentials in two space
dimensions.

Farmer, Jeffrey Darrell, Extensions and appli-
cations of infinite dimensional Banach space
theory.

Hudson, Timothy Dean, Ideals in triangular
AF algebras.

Yu, Fan, Information-based complexity applied
to numerical transport theory.

STATISTICS

Bartlett, Randy John, Measures of capability
under non standard conditions.

Gomez Meza, Marco Vinicio, Estimation of

variance components and diagnostic analysis
in unbalanced mixed linear models.

Texas Tech University (2)

MATHEMATICS
Chang, Guang-Hwa, Nonparametric analysis
of covariance in block designs.

He, Jiangiu, A roof locus methodology for
parabolic boundary control systems.

University of Houston (3)

MATHEMATICS

Jia, Wenyao, Iterative methods for the Hartree
and Hartree-Fock eigenproblems.

Nasser, Mahmoud George, Numerical methods
for multibody elastic systems and contact.

Vinod, Vaidyanath, Structural stability of
Riemann solutions for a multiphase kinematic
conservation law model that changes type.

University of North Texas (8)

MATHEMATICS

Badawi, Ayman Rateb, 7-regular rings.

Dawson, Charles Bryan, Convergence of condi-
tional expectation operators and the compact
range property.

Dawson, Dan Paul, Concerning integral ap-
proximations of bounded finitely additive set
functions.

Emerson, Sharon Sue, Overrings of an integral
domain.

Gadam, Sudhasree, Existence and multiplicity
of solutions for semilinear elliptic boundary
value problems.
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Jiminez, Debora Maria Tejada, Universal
branched coverings.

Kim, Keehwan, Steepest descent for partial
differential equations of mixed type.

Yoon, Young-Jin, Characterizations of some
combinatorial geometries.

University of Texas at Arlington (5)

MATHEMATICS

Kim, Jeongsook, Estimation of regression
coefficients and influence function in multi-
variate regression models with prior infor-
mation.

Nagarajan, Nanayanaswamy, Solution con-
cepts for cooperative games with leading
coalitions.

Rahimi, Amin Massoud, Some results on the
stable range in commutative rings.

Shibberu, Yosi, Discrete-time Hamiltonian
dynamics.

Wyatt, Bryant Morgan, Molecular dynamics
simulation of colliding microdrops of water.

University of Texas, Austin (13)

MATHEMATICS

Chang, Kuei-Fang, Wavelet analysis on Hilbert
spaces.

Clark, Gordon Wayne, Microstructure model-
ing of fluid flow in a layered medium.

Cook, John Douglas, Diffusion models with
microstructure and secondary flux.

Holt, Jeffrey John, Radial analogues of some
extremal Beurling-Selberg functions.

Liu, Zhuxing, On operators in (L*).

Menegatto, Valdir Antonio, Interpolation on
spherical spaces.

Morin, Chris Lyman, A characterization of
handlebodies, homotopy and homology un-
knotting numbers of a knot.

Packer, Lindsay Arthur, The regularized lay-
ered medium equation.

Patton, Robert Max, Incompressible punctured
tori in the complements of alternating knots.
Pinner, Christopher G., On the number of

irreducible factors of a polynomial.

Schafer, Robert P, Jr., Rigidity for dynamically
defined Cantor sets and expanding circle
maps.

Vona, Bi Roubolo, Parallel multilevel iterative
models.

Yu, Yuan, Automated proofs of object code for
a widely used microprocessor.

UTAH

Brigham Young University (2)

MATHEMATICS

Swenson, Eric Lewis, Negatively curved
groups and related topics.

Xun, Jian Ping, Metastable patterns for the
Cahn-Hilliard equation.
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University of Utah (9)

MATHEMATICS

Bratten, Timothy Clark, Realizing globaliza-
tions of Harish Chandra modules on a
generalized flag manifold.

Dillon, Robert Henry, A mathematical model
of vertebrate limb development.

Kasparaian, Azniv, Variations of Hodge struc-
ture of maximal dimension with associated
Hodge numbers H*® > 2and H'\! = 2Q+1.

Kim, Joo-Mok, Series representations and
self-similar processes.

Ma, Tina Seaon, Some goodness-of-fit in-
dices and their distributions in structural
equations.

McGough, Jeff, On solution continua in
quasilinear elliptic problems.

Szabo, Endré, Complete intersection subvari-
eties of general hypersurfaces and divisorial
log terminal singularities.

Tang, Yuanhua, Mathematical modeling of
signal transduction and pattern formation.
Westhoff, Randall F., Curves and normal
functions on threefolds with numerically

effective anticanonical bundles.

Utah State University (2)

MATHEMATICS AND STATISTICS

Xu, Yuvhua, Disconjugacy and oscillation
theory of linear differential and difference
equations.

Ye. Shumin, Linear operators that preserve
qualitative matrix structures.

VIRGINIA

George Mason University (6)

APPLIED AND ENGINEERING STATISTICS

Ball, Celesta G., Two-stage path smoothing
using L-spline estimation.

Morad, Osama, Migratory global scheduling
in a network environment.

Priebe, Carey E., Nonparametric maximum
likelihood estimation with data-driven smooth-
ing.

OPERATIONS RESEARCH AND ENGINEERING

Anderson, Paul Bernard, Nonlinear optimiza-
tion methods for X-ray crystallographic
phase determination.

Tibbs, Richard Warner, A class of methods
solving networks of queues with dynamic
routing probabilities.

Yarrow, Leslie-Ann, Obtaining minimum-
correlation latin hypercube sampling plans
using discrete optimization techniques.

Old Dominion University (1)

MATHEMATICS AND STATISTICS

Kerr, Gilbert, Boundary value problems in
rectilinearly anisotropic thermoelastic solids.
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University of Virginia (14)
APPLIED MATHEMATICS

Curfman, Lois V., Solution of convective-
diffusive flow problems with Newton-like
methods.

Freitag, Lori A., Parallel solution of the gen-
eralized Helmoholtz equation on distributed
memory architectures.

McMillan, Christine A., Minimax game theory
problems for partial differential equations.
Nayar, Narinder, Computation of selected

eigenvalues of the eigenvalue problem.

Polignone, Debra A., A birfurcation approach
modeling cavitation in anisotropic nonlin-
early elastic solids.

Richman, Shu-Mei C., Parallel performance
analysis of iterative methods for solving
nonsvmmetric linear systems.

Smith, Anne C., Lagrangian and Eulerian
models for fiber motion in industrial pro-
cesses. .

Warne, Paul, Foundations for the nonlinear
Boussinesq problem and the theory of Lie
groups as applied to the equations of
nonlinear elastostatics.

MATHEMATICS

Abbott, Stephen D., Vectorial Hankel operators
with Toeplitz weights.

King, Daniel, Linear and quadratic Jordan
superalgebras.

Robbins, Marian, Composition operators be-
tween Hilbert spaces of analytic functions.
Shaker, Richard, Fixed sets of commuting

involutions.

Spickler, Donald, Universally coefficient do-
mains and their relation to the cancellation
problem for rings.

Winstead, Mark, Torsion in the cohomology of
mapping spaces.

Virginia Commonwealth
University (2)

BIOSTATISTICS

Mensah, Robert D., Consistent estimators
of the variance-covariance matrix in the
GMANOVA model with missing data.

Wagner, Pamela, Threshold models in risk
assessment for a combination.

Virginia Polytechnic Institute
and State University (15)

MATHEMATICS

Ellingsen, Harold, Growth of algebras, words,
and grapls.

Inch, Scott Eugene, Precise energy decay rates
for some viscoelastic and thermo-viscoelastic
rods.

Lei, Peng, Caucliy problem of diffusive Vlasov-
Enskog equations.

Liu, Rong, Perturbation theory of Boltzmann
equations.

fooe s e
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Rakowska, Joanna, Tracing parametrized op-
tima for inequality constrained nonlinear
minimization problems.

Spies, Ruben Daniel, Mathematical modelling,
[finite dimensional approximations and sensi-
tivity analysis for phase transitions in shape
memory alloys.

Zhang, Xiaohong, Optimal feedback control for
nonlinear discrete systems and applications
to optimal control of nonlinear ordinary
differential equations.

STATISTICS

Baran, Gary Steven, A two-stage experimental
design procedure under dispersion effects.

Heise, Mark Alan, Optimal designs for a
bivariate logistic regression model.

Jo, Jinnam, Construction and properties of
Box-Behnken designs.

Kim, Yoon, A response surface approach to
data analysis in robust parameter design.

Mays, D’Arcy Paul, Ill, Design and analysis
for a two-level factorial in the presence of
dispersion effects.

Savarese, Paul Tenzing, New design compar-
ison criteria in Taguchi’s robust parameter
design.

See, Kyoungah, Three-mode principal compo-
nent analysis of designed experiments.

Sutherland, Sindee, Sequential design augmen-
tation with model misspecification.

WASHINGTON
University of Washington (16)

BIOSTATISTICS

Amold, Alice, Non-parametric approaches
to the reliability of psychometric tests in
Alzheimer’s disease.

Emond, Mary Jane, Efficient estimation in the
generalized semilinear model.

Huang, Chisheng, A system for graphical data
analysis.

Li, Yoichi, Generalized linear model with
measurement error.

Mancl, Lloyd, Regression analysis of corre-
lated discrete and continuous data: evalua-
tion of an estimating equation approach.

Rosenkrantz, Susan, Use of the Bayes factor for
model evaluation in a hierarchical Poisson
model for lealth event counts.

MATHEMATICS

Baxter, James Arthur, The Demailly phe-
nomenon for certain holomorphic fiber bun-
dles over annuli.

Gao, Ping, Some problems in elliptic diffusions.

Qian, Maijian, Variable metric proximal point
algorithm: convergence theory and applica-
tions.

Tomas,Brian M., Theory and applications of
[frequency selective wavelets.

Xu, Yeren, Extension problems in several
complex variables.

STATISTICS

Huges, James Patrick, A class of stochastic
models for relating synoptic atmospheric
patterns to local lyydrologic phenomena.

Lin, Shili, Markov chain Monte Carlo estimates
of probabilities on complex structures.

Schimert, James, A high order hidden Markov
model.

York, Jeremy Charles, Bayesian methods for
the analysis of misclassified or incomplete
multivariate discrete data.

Zhou, Haibo, Auxiliary and missing covariant
data in failure time regression.

Washington State University (6)

MATHEMATICS

Cochran, Lyle Eric, Orthogonal Laurent poly-
nomials with an emphasis on the symmetric
case.

Jones, Charles H., Triangle intersection graphs
and visibility graphs.

Luo, Dali, Some properties of the Kaplan-
Meier estimator and a method to find system
reliability.

Peterson, Blake Ellis, Integer polyhedra and
the perfect box.

Raines, Allen Crawford, III, A class of
Hamiltonian-symplectic methods for solving
the algebraic Ricatti equation.

Zhang, Limin, Mathematical stability analyses
on the effect of suspended particles on
Raleigh-Bénard convection.

WEST VIRGINIA

West Virginia University (1)
MATHEMATICS

Seldomridge, Gary A., Generalized disconnec-
tion numbers.

WISCONSIN

Marquette University (1)

MATHEMATICS, STATISTICS, AND COMPUTER
SCIENCE

Harris, Ondine A., The polymerase chain
reaction: a stochastic model, methods of
quantification, and applications to HIV.

University of Wisconsin-
Madison (30)

MATHEMATICS

Dzamonja, Mira, A set-theoretic approach to
some problems in measure theory.

Haloupek, William J., Differentiation and
analvytic continuation of functions defined on
arbitrary sets in the plane.

Ingenoso, Marc J., Stability analysis for
certain queueing systems and multi-access
communication channels.
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Jarvis, Peter M., The effect of quadratic maps
of R® on the uniform invertibility of the
Fourier transform of functions initially in
A(RY).

Kaddah, Deborah S., Uniformity in the re-
cursively enumerable degrees and infima in
the degrees of the differences of recursively
enumerable sets.

Kim, Sang Dong, Preconditioning collocation
method by finite element method.

Lee, Chanyoung, Stability in modules for
classical Lie superalgebras.

Li, Wenbo, Small ball estimates for Gaussian
measures with applications to strong limit
theorems.

Maia, Liliane de Almeida, Problems on waves
in stratified fluids.

Massey, Jennifer Jean Quinn, Colorings and
cycle packings in graphs and digraphs.

McDonald, Judith Joanne, Combinatorial spec-
tral theory of M-matrices.

Muller, Carl D., On the polynomial hulls of the
unions of convex sets in C™.

Newman, William Glen, Nonlinear string and
beam equations.

Peters, Karl M., Non-restricted representations
of classical Lie algebras.

Reisewitz, Tammo M., Hyperarithmetical re-
lations and existentially decidable models in
recursive model theory.

Shin, Dongho, Fast solvers for finite difference
approximations for the Stokes and Navier-
Stokes equations.

Tan, Chik How, Codes in affine matrix schemes.

Tao, Jinhua, Multi-type branching random
walk.

Wang, Qing, On the tori and Cartan subalge-
bras of Lie algebras of Cartan type.

Williams, John C., Character correspondences
in finite groups.

Wong, Sze-Ping, Preconditioning of noncon-
forming finite element methods for second-
order elliptic boundary value problems.

Zhang, Ende, Functional differential equation
models in epidemiology with theoretical and
numerical studies.

Zhao, Kang, Density of the dilates of a
shift-invariant subspace.
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STATISTICS

Gao, Feng, On combining data from multiple
sources with unknown relative weights.

Guven, Bilgehen, Estimation in simple linear
regression with a nested error.

Jung, Sin-Ho, A test for adequacy of quasi-
likelihood and survival analysis with median
regression models.

Omori, Yasuhiro, Random effects in survival
analysis.

Reboussin, David, Exact inference for multi-
variate linear rank statistics on complete and
incomplete data.

Ritter, Christian, Modern inference for nonlin-
ear least squares regression.

Yap, Sook Fwe, Partially nonstationary mul-
tivariate autoregression moving average
model.

University of Wisconsin-
Milwaukee (6)

MATHEMATICAL SCIENCES

Avirappattu, George Anthony, On the boundary
integral equation methods for an extended
time-harmonic Maxwell type system.

Karmakar, Satyajit, Compositions of random
Mobius transformations and their applica-
tions.

Liu, Youming, Construction and sampling in
wavelet subspaces.

Schmitter, Joel, Asymptotic distribution of
standardized empirical processes under the
proportional hazards model.

Stalder, Shubhangi N., Properties of strong
band graded rings.

Yang, Jianping, Newton’s method and dynami-
cal systems.

WYOMING

University of Wyoming (6)
MATHEMATICS

Munasinghe, A. Ranjith, Composants, unstable
sets, and minimal sets of inverse limit spaces.
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Shen, Jian, Mixed finite element methods:
analysis and computational aspects.

Tsaur, Tzong, Variants of symmetric block
designs.

Wang, Hong, Eulerian-Lagrangian localized
adjoint methods: analyses, numerical imple-
mentations and their applications.

STATISTICS

Chao, Li, Multidimensional estimating of
covariance function and spectrum.

Montopoli, George 1., The analysis of discrete

choice set experiments with correlated error
structure and other related logistic topics.

Doctoral Degrees Conferred

1991-1992
Supplementary List

The following list supplements the list of thesis
titles published in the November 1992 Notices,
pages 1042-1060 and the April 1993 Notices,
page 327.

OKLAHOMA

University of Oklahoma (1)

BIOSTATISTICS AND EPIDEMIOLOGY

Kenny, Susan 1., The effect of dichotomization
of a continuous variable in the linear logistic
regression model.

TEXAS

University of Texas at Arlington (2)
MATHEMATICS

Mahdavi, Mehran, Contribution to the theory
of functional differential equations involving
abstract Volterra operators.

Shin, Jun Yong, Study of some nonlinear
differential equations arising in elasticity.
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The Forum section publishes short articles on issues that
are of interest to the mathematical community. Articles
should be between 1000 and 2500 words long. Readers are
invited to submit articles for possible inclusion in Forum
to:

Notices Forum Editor

American Mathematical Society

P.O. Box 6248

Providence, RI 02940

or electronically to notices@math.ams.org

The Impact of Electronic
Publication on Scholarly Journals
John Franks

Northwestern University

What will electronic journals be like? When most mathemati-
cians consider this question they naturally interpret it to mean
what will electronic journals be like for them—how will their
daily use of research journals be different when these journals
are routinely accessed on their desktop computers. But another
interpretation of the question may be more important—it is
certainly more controversial. What will the organization and
economics of electronic journals be like? What does electronic
publication mean for the publisher and the librarian? Will the
editorial or peer review process be affected? Will the way
journals are funded and marketed change? And how will all
this affect the mathematician?

Declining and Shifting Costs
Electronic publishing will come to scholarly research journals
before it comes to other kinds of publications. There are several
reasons that we academics will be the first. The content of our
journals is relatively homogeneous and generally amenable
to being put in an electronic form. Also, the readership is
much more highly connected to the Internet than the general
population, and we are generally more favorably inclined
to dealing with documents in electronic format. Finally, at
the present time most libraries are under extreme financial
pressure. What librarians refer to as the “serials crisis” has

been brought about by dramatic increases in the cost of
scholarly journals (an average of 13.5% annually for more
than a decade) combined with financial constraints facing
most academic institutions today. The result is a strong
economic motive to find less expensive ways for scholars to
communicate their work.

We don’t know what the economics of electronic publish-
ing will turn out to be, but several of its aspects are becoming
clear. The relationship of electronic publishing to traditional
publishing is analogous to the relationship of personal comput-
ing to mainframe computing. Electronic publishing is likely
to be much more decentralized. It is much easier to do, and
the costs can be much less than traditional publishing. This is
especially true for an organization or department which must
have a computing infrastructure for other purposes. In such a
setting the marginal cost of an electronic publication can be
quite low.

Moreover, the costs which remain are being redistributed.
For example, the emergence of TEX as a near standard for
mathematics moves much of the cost of composition and
typesetting to the author or the author’s institution. This trend
will accelerate—there will be increasing pressure on authors
to provide manuscripts in a standard form which needs little
massaging by the publisher. Since transferring articles from
an electronic source to paper will normally be done by the
reader, the printing costs will be shifted to the user or to
the user’s library. Distribution via the Internet is not free,
contrary to popular opinion, but the costs are largely borne
by the reader’s institution and perhaps to a smaller extent by
the taxpayer. Since the reader’s institution usually must have
Internet access for other reasons, the marginal cost is low.

The effect on scholarly journals of all of these shifts is
to decrease the value added by the publisher and to increase
the value added by the institutions of the author and reader. It
is worth examining who contributes to the value of a journal
and which “value-added” items contribute to the cost. The
contribution of the author of a scholarly article (presumably
the primary value) is almost never a direct contributing factor
to the cost of the journal.

The next most important value added is the certification
achieved by the editorial and peer review process. While
the publisher plays an important organizational role in this
process, the work of the editor and the referee is usually done
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by unpaid volunteers, at least for primary journals. What the
publisher of a traditional journal does provide is printing,
distribution, and “production editing”. Production editing is
a relatively costly item which improves and standardizes the
style of articles. It is what makes the difference between a
«camera ready copy” journal and a typeset one.

The cost shifts which will come with electronic publishing,
together with the dramatic increases in the cost of commercial
scholarly journals, have led some in the library community
to suggest that it may be time for a dramatic restructuring
of the process of research publication. Patricia Battin, then
university librarian and vice-president for information systems
at Columbia, urged that universities take a much greater role
in the publishing enterprise {1].

“The advent of electronic capabilities provides the uni-
versity with the potential for becoming the primary publisher
in the scholarly communication process. At the present time
we are in the untenable position of generating knowledge,
giving it away to the commercial publisher, and then buying
it back for our scholars at increasingly prohibitive prices. The
electronic revolution provides the potential for developing
university-controlled publishing enterprises through schol-
arly networks supported either by individual institutions or
consortia.”

Battin might have added that we are also giving away our
efforts as editors and peer reviewers and then buying them
back, at rapidly increasing prices.

Access versus Ownership
Not surprisingly, others, especially publishers, have a very
different vision of how electronic delivery might change the
nature of scholarly publication. To quote Ann Okerson of the
Association of Research Libraries [2],

“We have lived for many generations with a world
in which the technology of publication meant that access
required ownership. .. . New electronic technologies allow
the possibility of uncoupling ownership from access, the
material object from its intellectual content. This possibility
is revolutionary, perhaps dramatically so.”

I don’t know what Okerson has in mind as a revolutionary
possibility, but I think I know what commercial publishers
mean by uncoupling ownership from access. It is a code
phrase for a possibility I find disturbing. If I subscribe to
a mathematics journal and receive an issue, what I have
acquired, aside from a certain quantity of paper, is a limited
right to use the content of the articles printed on the paper.
I have the right to read the issue and to make limited
photocopies for my personal use. I do not have the right to
make large-scale reproductions or to sell reproductions. But
my limited rights to the contents last as long as the paper on
which they are printed.

Unfortunately, what publishers seem to have in mind when
they speak of access without ownership is a model in which
a one-year subscription entitles the subscriber to one year of
access. When the subscription ends, so does the access. This
has little to do with ownership—no matter what the form
of the journal, the subscriber always owns the medium and

never owns the message. It is a question of limited rights in
perpetuity versus the same rights but with a fixed time limit
which makes it necessary to repeatedly repurchase access.
Such an arrangement is very advantageous to the publisher.
It becomes much harder for a library to cancel a long-running
subscription if, for example, the quality of a journal declines
or the price increases dramatically. The big loser in such
a model is the librarian who is supplanted as archiver and
probably cataloger by the publisher. In fact, with this model
the librarian becomes little more than a purchasing agent
for scholarly journals. Even this role could be threatened by

" publishers who have hopes of marketing their journals directly

to individuals rather than to libraries.

A New Form of Publishing
In light of these very different visions of electronic publishing
it is interesting to see what new developments are actually
taking place.

Since the time when photocopying machines became
widely available, the informal distribution of ‘“preprints”
of scholarly articles has been an important component of
scholarly communication. Some would argue that it is now
the most important component because formal publication
is such a time-consuming process. A major criticism of this
“scholarship by preprint” system is that scholars who have
not managed to break into the right distribution circles may
not have timely access to scholarly work in their field.

It is natural that with the arrival of electronic mail this
process is tending to move from paper to an electronic format.
The ease and economy with which articles can be widely
distributed electronically have led a number of volunteers
to set up article data bases for their subdiscipline or their
organization. For example, one of the best of these is run
by the Institute for Mathematical Sciences at Stony Brook. It
provides access to the articles in their preprint series in both
TEX and PostScript format [3].

As scholars have gained experience with this kind of
publishing, they have learned that e-mail is not a very
good way to do electronic document distribution. Its sole
advantage is widespread availability, but it is by far the
most cumbersome method for the user. Anonymous ftp is
a substantial improvement, but still better are distributed
electronic document browsers like Gopher and Mosaic, which
were explicitly designed for this purpose.

These article collections certainly constitute a form of
electronic publication, but are they journals? The main thing
missing, of course, is the peer review process. Also at present
it is normally assumed that articles in such a collection
are preprints and will be formally published elsewhere in a
traditional journal.

This raises several questions, as yet unanswered. Com-
mercial publishers would like to have preprints removed from
electronic data bases when an article appears in a traditional
journal. This may seem reasonable at first, but in fact tends
to conflict with the interests of the author. When I publish
an article I receive a certain number of reprints which I
am free to distribute to interested scholars. If that supply is
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exhausted, I routinely photocopy more and continue to dis-
tribute them. This practice is surely widespread and, I believe,
perfectly consistent with copyright transfer agreements of
most journals.

It would be both easier and cheaper for me to respond to
these reprint requests electronically. I would be disinclined
to publish in a journal which did not permit me to do so.
And if requests for electronic reprints become routine, I will
certainly want to automate the process of sending them to
such an extent that no intervention on my part is required. At
that point [ am running my own electronic data base in conflict
with the publisher’s wishes. Indeed, with modern electronic
document delivery systems using client programs like Gopher
and Mosaic, it is quite possible for my electronic reprints
to reside physically on my desktop computer but appear to
others to be in a discipline-oriented data base. This is an issue
whose resolution is not clear; but current practice seems to be
to leave articles available electronically after publication, and
I know of no instances of publishers attempting to enforce
their removal.

Not surprisingly, it has occurred to some that the main
thing required to turn a preprint data base into a true journal
is a volunteer editor. In fact, there now exist electronic
journals, edited and fully refereed, and available to scholars
electronically without cost. The costs of running such a
journal are comparable to those of an article data base and are
typically borne by the editor’s institution or research grant.

What Happens Next?

In some form or other, free electronic access to scholarly
articles seems to be here to stay. There are simply too many
advantages for the author, the librarian, and the university as
a whole. The author has a strong incentive to have his or her
work easily accessible to other scholars, and he or she has the
final say on where it is published. How great the competition
free journals will provide for commercial journals remains
to be seen. Certainly a younger scholar trying to establish
research credentials for promotion or tenure may prefer a
traditional publication even if it offers less accessibility to his
or her work.

A great deal depends on the reaction of librarians to
these innovative publications. A serious journal needs to
be archived by libraries or consortia of libraries. Librarians
have two strong incentives to support this new model of
publication. First, it preserves their traditional role of archiver
and cataloger—a role which at least some publishers seem to
covet. Second, library budgets can surely better support the
cost of archiving than the “prohibitive prices” that Patricia
Battin complains about.

Faced with increases in the prices of traditional journals,
librarians have begun to take action by campaigning to
persuade faculty not to submit papers to the most expensive
journals or to serve on their editorial boards. Whether they
will equally vigorously support inexpensive or free electronic
publications by archiving them or forming archive consortia
remains to be seen. The rapid change in the nature of
publication is just beginning to impact the librarian, but that
impact will be profound. For the most part librarians are not
well prepared for the changes being forced upon them by the
pace of technological developments. It will be a difficult time
for them. But on the plus side, being a librarian is rapidly
becoming a glamorous high-tech position.

How will it all turn out? No one knows for sure, but
likely we will see a mixture of models. I doubt that primary
research journals can be successfully marketed in a way that
requires an annual repurchase of access rights, but specialized
data bases which have greater value added by the publisher
perhaps can.

We will see more free subscription journals, but I doubt
they will supplant traditional journals. However, as traditional
journals gradually move to an electronic format, they will be
under great pressure to cut costs and pass on the savings to
subscribers. Printing and distribution account for about 30%
of the cost of a traditional research journal and hence represent
substantial potential savings. Journals can also save by making
greater efforts to shift composition costs to the author. This
will take the form of stricter requirements for the format of
submissions (or real page charges if those requirements are
not met). This is a desirable thing. The scholar too must
contribute to ameliorating the serials crisis.

Most likely traditional journals will sell electronic sub-
scriptions much as they currently do subscriptions to paper
versions. Their customers will continue for the most part to
be libraries. With a journal subscription a library will receive
the right to redistribute the contents to its institutional patrons
and the responsibility of assuring that it distributes only to
those patrons. The library also will acquire the right and
responsibility to archive those journal contents, perhaps as
part of a consortium.
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Edited by Keith Devlin

This month’s column

Richard Pinch of the University of Cambridge in England
heads off this month’s column with an article on the primality
testing algorithms used by four popular computer algebra
systems: Mathematica, Maple V, Pari/lGP, and Axiom. (The
first three systems have already received general reviews in
this column; a general review of Axiom is expected within the
coming months.)

This is followed by a plea from Greg Kuperberg of
the University of Chicago that all mathematics departments
adopt the electronic address math.school.edu. As one who
frequently has to make electronic contact with mathematicians
at other institutions, I can but echo this plea. Life would also
be simpler if users would have login names, or at least mail
aliases, consisting purely of the first eight letters of their
surname or first initial followed by the first seven letters of the
surname; but many users seem to be deeply attached to the use
of nicknames or simply their first names, and some systems
administrators appear to be unable to function without the
use of totally unmemorable alphanumeric strings generated
by some formal grammar or other.

Kuperberg provides a list of schools that currently do use
the math.school . edu convention. This list is as complete and
accurate as he has been able to make it; he asks for additions
and corrections to be sent to him.

A review of Harmonic Function Theory comes next. This
is a Mathematica package designed to accompany the book of
the same name by Axler, Bourdon, and Ramey. The reviewer
is Paul Abbott of the University of Western Australia.

Finally, there are a few small items of general information.

Editor’s address:

Professor Keith Devlin

School of Science

Saint Mary’s College of California
P.O. Box 3517

Moraga, California 94575

Correspondence by electronic mail is preferred, to:

devlin@msri.org.

Computers and Mathematics

Some Primality Testing Algorithms
R. G. E. Pinch*

ABSTRACT. We describe the primality testing algorithms in
use in some popular computer algebra systems and give some
examples where they break down in practice.

Introduction
In recent years fast primality testing algorithms have been
a popular subject of research, and some of the modern
methods are now incorporated in computer algebra systems
(CAS) as standard. In this review I give some details of
the implementations of these algorithms and a number of
examples where the algorithms prove inadequate.

The algebra systems reviewed are Mathematica, Maple
V, Axiom, and Pari/GP. The versions we were able to use
were Mathematica 2.1 for Sparc, copyright dates 1988-
1992; Maple V Release 2, copyright dates 1981-1993; Axiom
Release 1.2 (version of February 18, 1993); Pari/GP 1.37.3
(Sparc version, dated November 23, 1992). The tests were
performed on Sparc workstations.

Primality testing is a large and growing area of research.
For further reading and comprehensive bibliographies the
interested reader could consult the works of Bressoud [11],
Brillhart et al. [12], Knuth [26], Koblitz {27], Ribenboim {40,
41], or Riesel [42].

Primality Tests
The first and most obvious test is trial division: that is, given
an integer n, try all integers from 2 up to \/n to see whether
any are factors of n. If one is found, then n is composite; if
not, then n is prime.

This test has two drawbacks, the most obvious being
that the time taken (even with obvious refinements) is, in
the worst case (which will occur when n is prime), of the
order of \/n; and this is not a practical proposition for n

*Richard G. E. Pinch is a number theorist in the department of pure
mathematics and mathematical statistics at the University of Cambridge, 16 Mill
Lane, Cambridge CB2 1SB, U.K. His email address is rgep@pmms . cam.ac.uk.
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of the order likely to occur in practice. This is in itself a
sufficient reason for searching for other, more efficient, tests.
The second drawback, less obvious, is that the test does
not always produce a certificate for its answer. When n is
composite, then a factor f will be found, and the character
of n can then be verified quickly: it is much easier to show
that n is divisible by some number f than to find f in the first
place. Unfortunately when n is prime, all that emerges from
the computation is a bare assertion that no factor was found,
and in order to check the calculation (for example, to check
whether any error has occurred or to convince a skeptical
onlooker), it is necessary to repeat it all over again.

Most modern algorithms depend in some way on the
converse of Fermat’s Theorem, that if p is prime then, for
1 < a < p, we have a?~! = 1 mod n. Given a number 7 to be
tested for primality, we see thatif thereisana withl <a <n
and a”~! # 1 mod n, then n must be composite, and a is a
certificate for the compositeness of n (although no factor of n
need have been found). Since a”~! can be computed modulo
n in about log n multiplications modulo n, this condition is
very fast to check. This is the Fermat test, and a is the base.

What happens if we find that a”~! mod n is 1? We cannot
conclude that n is prime from just one test; for example, given
n =341 =11 x 31 and a = 2, we find that ¢"~! = 23% = [,
We describe n as a Fermat pseudoprime base 2.

It is not hard to show that there are infinitely many Fermat
pseudoprimes to any given base, although it is true that Fermat
pseudoprimes are rarer than primes. Put

L(X) = exp (_ logXlogloglogX>.

loglog X

If Pr, (X) denotes the number of Fermat pseudoprimes base
a less than X, then Pomerance has shown [35, 36] that

exp ((0g X)) < P (X) < XL(X)'?

for sufficiently large X; compare this with the number 7(X)
of primes up to X, which is well known to be asymptotic to

log X = X exp(—log X).

For X = 10", calculations [33] show that P, (X) = 264239,
compared with 7(X) = 37607912018.

Even worse, if we take n = 561 = 3 x 11 x 17, then we
find that a™~! = 1 mod n for every base a which is coprime
to n. Such an n is called an absolute Fermat pseudoprime,
or a Carmichael number, and it has recently been proved by
Alford, Granville, and Pomerance [1] that there are infinitely
many Carmichael numbers—see Granville’s article in these
Notices [22]. Carmichael numbers are of course less numerous
than Fermat pseudoprimes to any fixed base: letting C'(X)
denote the number of Carmichael numbers up to X, we have
(1, 35] '

XY < C(X) < XL(X)

and for X = 10'® we have [31] C(X) = 246683 compared
with 7(X) = 279238341033925.

It seems plausible to conjecture that in fact both C(X)
and Pr , (X) exceed X !~¢ for sufficiently large values of X .

We describe a number which passes the Fermat test (or
one of the derivatives to be described later) as a (Fermat)
probable prime. We should emphasize at this point that the
phrase “probable prime” is to be read as if it were a single
word.! It has become standard because a number which passes
the test is “probably prime” in the intuitive sense that there
are “fewer” pseudoprimes than primes. We shall make this
qualitative shortly.

To improve the performance of the Fermat test, we observe
that, since we may assume n is odd, n — 1 is even and so
a™ ! is a square. If n is a prime, 1 has only two square roots,
+1 mod n. If an odd number n passes the Fermat test (faster
primality tests are possible for even numbers!), then a™~! = 1
is a square, so we require that a™~V/2 = 41 mod n. This
further requirement we call the Fermat—FEuler test (although
the result was already known to Fermat).

Iterating, we arrive at the strong or Miller—Rabin test [28,
39]. Write n — 1 = 273, where s is odd. For base a form the
Miller—Rabin sequence

-1 n=ti v _
a®,a®,...,a* *=a7,a**=a"""modn

in which each term is the square root of its successor. Then
n passes the test base a if the last term in the sequence is 1
(this is just the requirement of the Fermat test) and if the first
occurrence of 1 either is the first term or is preceded by —1.

Since the strong test includes the Fermat test, the number
of strong pseudoprimes for a fixed base a up to X, Pyr o (X)
is bounded above by Pr,(X), but the best upper bound
known is no better than that implied by the upper bound for
Pr o (X) above. It is known that there are infinitely many
strong pseudoprimes base 2. For X = 10'3 we have [10, 33]
Bur . (X) = 58897.

As with the Fermat test, the strong test with a single base
does not characterize primes: for example, if n = 2047 = 23,
then n — 1 = 21,1023, and the Miller—Rabin sequence is
21023 = 71,2204 = 1. So 2047 is an example of (indeed, the
smallest) strong pseudoprime base 2. We have however made
an advance: if n is composite then it passes the strong test to
at most 1 /4 of the bases a mod n. (Thus composite numbers
can be detected in random nondeterministic polynomial time.)

Miller [28] observed that a theorem of Ankeney [2] could
be applied to turn the strong test into a conditional polynomial-
time characterization of primes: the quantitative version due
to Bach [7] states that provided a suitable generalization of
the Riemann hypothesis (GRH) holds, a number n is prime iff
it passes the strong test to all bases a with 1 < a < 4(log n)%.

If one does not assume the GRH then a result of Burgess
[14) implies that testing up to a < nl/4ve < 151633 g
sufficient.

!Students of the English legal system may be reminded of the title of Lord
Privy Seal, who is neither a Lord, nor . ..
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In the opposite direction it follows from the result of
Alford, Granville, and Pomerance [1, 22] that there are
infinitely many numbers which are strong pseudoprimes with
respect to any fixed finite set of bases.

We shall call a primality test probabilistic if it employs
some random input, so that the precise sequence of operations
performed may vary from call to call, even if the input
parameters remain the same. A test is deterministic otherwise:
such a test will repeat exactly the same operations and give
exactly the same output for the same input.

Consider a probabilistic algorithm consisting of ¢ rounds of
the strong test with bases chosen uniformly and independently
at random modulo n. If the input n is composite, the chance
of it passing such a test is at most 4=*. Assuming that there is
a probability distribution on the input n, we can say

prob(test gives wrong answer)
=, prob(test gives wrong answer for n) prob(n is input)
=", prob(n passes ¢ rounds |n is composite)
x prob(n is composite |n is input) prob(n is input)

< 47t

Let us note at this point that if the test is deterministic,
we can make no such assertion without some knowledge of
a probability distribution on the input n. For example, with
a deterministic test always using base 2 and a probability
distribution on the input concentrated at n = 2047, the test is
certain to produce the wrong answer.

Itis possible to do considerably better given reasonable as-
sumptions on the probability distribution on the input numbers
n. If, for example, we assume that n is distributed uniformly
over all k-bit odd integers, then it can be shown, using the
methods of Kim, Pomerance, Damgérd, and Landrock [18,
19, 24], that for k > 100 and 5 <t < k/9+2

prob(n is composite |n passes ¢ rounds)
<0.4k2t (0.6 Q- WEED 2—tx/k/2) :

and fort > k/9+2

prob(n is composite |n passes ¢ rounds)

<04k (1 1.32vEk 2%/ 4 zt—th) ,

For t = 6 and k = 250 this is less than 273, and for ¢ = 10
and k£ = 2000 the probability of a wrong answer is less than
2—228.

If we consider a deterministic algorithm using ¢ rounds
of the strong test, say, with the first ¢ primes as bases, we
cannot immediately say that the same estimates apply. It is
plausible to suppose that tests with distinct prime bases behave
independently, although this will not be so for multiplicatively
dependent bases: if n is a strong pseudoprime base a and base
b, it is likely, although not certain, to be a strong pseudoprime
base ab.

Assuming that a deterministic test with a fixed set of ¢
multiplicatively independent bases behaves in the same way

as a probabilistic test with random bases, then the test should
characterize primes for values of k& for which the expected
number of pseudoprimes is less than 1. This suggests that k
should not exceed 3t or, as a rule of thumb, ¢ should be about
the number of decimal digits in the input. The result of Bach
implies that, if the GRH holds, taking ¢ > 2k? is sufficient to
characterize primes.

The number 341550071728321 = 10670053 x 32010157
of 15 digits, 49 bits, is a strong pseudoprime for all bases up
to 22, that is, for 8 primes; the number

68528663395046912244223605902738356719751082784386681071

of 56 digits, 186 bits, is a strong pseudoprime for all bases up
to 100, that is, for 25 primes.

Quadratic Tests
A common feature in the Fermat test and its refinements is the
use of a group defined algebraically modulo n which has a
predictable number of elements when n is prime, the group in
this case being the multiplicative group modulo n with order
n — 1 when n is prime.

We can extend our tests by considering further groups.
One important case is taking the multiplicative group of
the quadratic extension Z /n[v/d] when d is not a quadratic
residue of n. If n is prime, then this quadratic ring is the
finite field of n? elements, with a multiplicative group of order
n? — 1. The elements of Z /n[+/d] may be represented in the
form  + y+/d with 2 and y taken modulo n and multiplication
defined in the obvious way, with Vd - Vd defined to be
d mod n. The norm of such an element will be 2? — dy?, and
the elements of norm 1 form a subgroup of the multiplicative
group of exponent n + 1 when n is prime. If we let d be the
discriminant of the equation X? — tX + u = 0 and let a be
a root, then if the Jacobi symbol (£) is —1 and n is prime,
the map a — o™ will be the Frobenius automorphism of the
finite field GF (n?); and so o™ must be equal to o', where

(x+yVdy =z - yv/d. This is the Lucas test.

The equivalent of the Fermat test for this group would be
to require o™~ = |, but this is not as strong as the Lucas
test, as we shall see. We can make a better parallel with the
Fermat test by considering the elements of norm 1, i.e., with
u = 1. The condition o™ = o is equivalent to a™! = aa/ = 1.
The norm-one Lucas test consists of taking the smallest ¢
such that the Jacobi symbol is —1 and then requiring that
a™! =1 mod n.

As before, we call n a Lucas probable prime if it passes
the Lucas test and a Lucas pseudoprime if it is a composite
probable prime. A refinement of the norm-one Lucas test
proceeds by considering the iterated square roots of a™!; as
in the Miller—Rabin test, let s be the odd part of n+ 1 and then
repeatedly square o®. Let us call this the strong norm-one
Lucas test.

Letting P 4(X) denote the number of Lucas pseudo-
primes, with respect to d as a quadratic nonresidue, up to X
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we have
exp ((log 7)°) < Pro (X) < XL(X)'/?

for some constant c.

We should note that finding a quadratic nonresidue is not
guaranteed to be easy: the best results are those of Bach (on
the GRH) and Burgess (unconditionally) mentioned above.

Pomerance et al. [34] describe two methods of finding
a suitable d and element . They have issued a challenge
(with a total prize now $620) for an example of a composite
number which passes both the strong test base 2 and one of
the versions of the Lucas test they propose or for a proof that
no such number exists. At present the prize is unclaimed: the
computations of [32, 33] show there is no such number less
than 103,

Primality Proofs

The probable-prime tests we have described all test for
properties which n must have if it is prime. Hence the failure
of any of these tests proves the compositeness of n, and in
all the methods described the test also furnishes a certificate
of the compositeness which may be verified quickly (in time
polynomial in log n). We now turn to methods for proving the
primality of n. It is well known that the only odd numbers
n for which the multiplicative group modulo n is cyclic are
those n which are prime powers. Since it is possible to test
whether n is a perfect power quickly, we assume that n is
known not to be a perfect power, so that n is prime if and
only if the multiplicative group is cyclic. To prove n prime, it
suffices to find an element of exact order n — 1 and, indeed,
to find elements whose orders have least common multiple
n — 1. A certificate then consists of a list of such elements
together with their orders.

Unfortunately, to exhibit an element of exact order d, it is
necessary to show that the order is not any proper factor of d,
and this requires factorization of d. So we need to be able to
factorise n — 1 in order to use this method.

Assuming for the moment that we can do this, we obtain
the factorization of n—1 as a list of primes and their exponents.
The factorization method will undoubtedly use some form
of primality test to decide when a prime factorization has
been obtained. To certify that n is prime will require a
certificate that the factors of n — 1 are themselves prime, and
so the certification will be recursive: Atkin has called this
“Downrun”. Verification of the certificate is fast; see Pratt
[38].

This proof method works well on numbers of special
form, for example, n — 1 = 2"s with s < 2". Suppose that
o™ = —1 mod n. Then if n is composite, take p to be the
smallest prime factor of n, so that p < y/n. In particular,
p < 2".But a is an element of order 2" modulo p,s02” < p—1
is a contradiction. The partial factorization, if n — 1 together
with the base a forms a certificate of primality.

Elliptic Curve Tests
The primality proof method just described depends on the
factorization of n — 1. In cases where this is difficult, one

can work in a suitable quadratic extension (as in the Lucas
method) and instead try to factorize n + 1.

Morain [6, 29] suggested replacing these multiplicative
groups by the group of points on an elliptic curve modulo
n, which can have any order between n + 1 + 24/n when
n i1s prime. The order of this group is determined by the
theory of complex multiplication, and the certificate consists
of the order, its factorization, the points on the curve of orders
with least common multiple of the group, and (recursively)
certificates of the primality of the factors.

The Tests Performed

We used three lists of composite numbers to exercise the
primality testing routines of the various systems. The first list,
X, was that of the 246683 Carmichael numbers up to 10!
described in [30, 31]; the second, )V, was that of the 264239
Fermat pseudoprimes base two [32, 33]; and the third, Z, was
a *“zoo” of special cases specifically intended to defeat various
tests, largely obtained from Amault (3, 4, 5], Bleichenbacher
(9, 10], and Davenport [20].

The Maple isprime Function
Maple V provides a function isprime (also invoked as
type/primeint).

The Maple V language reference manual [15] §1.2, p. 7,
simply asserts that Maple can test integers for primality. The
Maple library reference manual [16] §2.1.164, p. 120, and the
online documentation state

isprime (n, iter).

The function isprime is a probabilistic primality testing
routine.

It returns false if n is shown to be composite within
iter tests and returns true otherwise. If isprime returns
true, n is “very probably” prime—see Knuth, Vol. 2,
2nd edition, section 4.5.4, algorithm P for a reference.

and

type (expr, primeint). ]

This function returns true if expr is a prime integer and
false otherwise.

The function isprime is used to check the primality of
expr, once expr has been determined to be an integer.

The algorithm employed by isprime tests initially for
divisibility by primes up to 1000, and then performs the
strong test with the first iter primes as base (up to a maximum
of 25 tests). The default value of iter is 5.

There are 2 numbers in list Y which pass the strong test
bases 2, 3, 5, 7, and 11 and which have no factor under
1000: they are 2152302898747 = 6763 x 10627 x 29947
and 3474749660383 = 1303 x 16927 x 157543, and isprime
accordingly declares them prime. (Curiously, there are no
such pseudoprimes with a factor less than 1000.) We find that
3474749660383 is a strong pseudoprime base 13 as well and
so passes isprime with ifer set to 6, the smallest number to
do so.
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There are three further numbers from list X which
pass isprime: 10710604680091 = 3739 x 18691 x 153259,
4498414682539051 = 46411 x 232051 x 417691, and
6830509209595831 = 21319 x 106591 x 3005839.

Surprisingly, the integer factorization function ifactor
gave the correct answer for 3474749660383, although for the
remaining four numbers it returns the number itself.

The ifactor function is described in [16] §2.1.151, p.
107, and the online documentation as

jfactor returns the complete integer factorisation of n.

The first step in this function is to extract prime factors
up to 1699. Then, in subprocedure ifactOth, a call is
made to isprime before embarking on any of the more
sophisticated algorithms which factox can use. This explains
the discrepancy between the results of isprime and ifactor
on 1303 x 16927 x 157543.

There is also a discrepancy between the behavior of
isprime and the safeprime function from the numtheory
package [16] §4.4.26, p. 528.

The function safeprime will compute the smallest safe
prime that is greater than n. A safe prime is a number p
such that p is prime and (p — 1)/2 is prime.

The safeprime function does not call isprime internally
but declares a number to be prime if it has no factor < 113 and
passes the Fermat—Euler test for bases 2, 3, 5, 7, and 11. This
test is rather weaker than the strong test used by isprime and
fails, for example, by declaring p = 1879894019 to be a safe
prime even though (p—1)/2 = 939947009 = 263 x 1049 x 3407
and is declared composite by isprime. This is the smallest
counterexample: there are four such p up to 10'2. Fortunately,
if p is declared a safe prime by this method, and (p — 1)/2
is indeed prime, then it will be true that p is prime as well,
since 2 is an element of order at least (p — 1)/2 modulo p. I
was not able to find any examples with both p and (p — 1)/2
composite.

Gaston Gonnet has informed me that he plans to include a
stronger version of isprime in a new release.

The Mathematica PrimeQ and

ProvablePrime(Q functions
The Mathematica version 2 number theoretic functions are
reviewed by Wagon [44] (who discusses version 1 functions
in [43] §1.1).
The Mathematica built-in primality test PrimeQ is de-
scribed briefly in [4] (first edition)

Prime(Q {expr] yields True if expr is a prime number and
yields False otherwise.

and less tersely in the online documentation

PrimeQ{expr] yields True if expr is a prime number
and yields False otherwise. In the current version of
Mathematica the algorithm used for large integers is
probabilistic but very reliable (pseudoprime test and
Lucas test).

Unfortunately, all these assertions are incorrect. The value
True is returned if the argument is a probable prime, and
there are at least two pseudoprimes which it fails to detect.
Finally, it appears from the more extensive description [13]
below that the algorithm is in fact deterministic. (Perhaps the
documenter confused a probable-prime test with a probable
prime-test.)

In Mathematica 2.0, the built-in function PrimeQ uses the
Rabin strong pseudoprime test and the Lucas test. This
procedure has been proved correct for all n < 2.5  10'°
and for special numbers of the form a2’ + 1, where
a < 2°. As of April 1991 the procedure has not been
proved correct for larger n, nor has a counterexample
been found. However, it is a mathematical theorem
that when PrimeQ(n] returns False, the number n is
genuinely composite. Thus PrimeQ[n] can only fail if
n 1s composite but PrimeQ declares it to be prime. It
is important to note that PrimeQ is deterministic; no
computations based on random numbers are involved.

We note in passing that it is not correct to state that
if n is a strong probable prime base 2 and n is of the
form a2® + 1 where a < 2° then n is prime. Consider
n = 4294967297 = 641 x 6700417 = 22’ + 1 (the fifth, and first
composite, Fermat number). It is of the special form stated
and a strong pseudoprime base 2: the Miller—Rabin sequence

of repeated squares of 2 clearly contains 22 = —1 mod n.
Clearly any composite Fermat number will have this property.
For numbers of the special form stated, as described above,
the strong test is capable of proving primality if that the
occurrence of —1 in the sequence is sufficiently late.

The second edition of [45] states correctly

e In Mathematica 2.0, the built-in function PrimeQ uses
the Rabin strong pseudoprime test and the Lucas test. This
procedure has been proved correct for all n < 2.5 x 101°.
As of 1990, however, the procedure has not been proved
correct for larger n, and it is conceivable that it could
claim that a composite number was prime (though not
vice-versa). Nevertheless, as of 1990 no example of such
behaviour is known.

On applying the function to lists & and Y, there
were two composite numbers for which the test returns
the result True: 38200901201 = 89 x 11551 x 37159 and
6646915915638769 = 7309 x 321553 x 2828197.

Examination of the source code shows that the function
PrimeqQ first performs the strong test base 2. Next, the smallest
t > 2 for which the Jacobi symbol (1 — 4t?in) = —1 is found.
Let a denote aroot of X2 —¢~1 X +1 modulo n. Then a variant
of the strong Lucas test is performed, except that iterated
square roots of the (n? — 1)-power of « are used, rather than
of the (n + 1)-power. If we consider n = 6646915915638769,
we find that t = 9 and a™ = a mod n. This would cause n to
fail the Lucas test, which requires that o™ = «’; the variant
used by Mathematica is strictly weaker. The other exceptional
number also fails the stricter Lucas test. The test performed
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by Mathematica is therefore not that referred to by Pomerance
et al. [34]; there appears to have been confusion between the
Lucas test and the norm-one Lucas test.

The package NumberTheory ‘PrimeQ‘ already referred to
contains the routine ProvablePrimeQ[n], described [13] as

This package implements primality proving. If
ProvablePrimeQ[n] returns True, then the number
n can be mathematically proven to be prime. In addition
PrimeQCertificate[n] prints a certificate that can be
used to verify that n is prime or composite. In Mathe-
matica version 2.0 the built-in primality testing function
PrimeQ does not actually give a proof that a number is
prime. However, as of this writing, there are no known
examples where Primeq fails.

The certificate returned can be complicated, involving
several methods of primality proof recursively. It would be of
considerable assistance to the user if the methods were more
comprehensively documented.

The description in [13] continues:

As noted above there is a possibility that PrimeQ is
incorrect, i.e., it asserts that a number is prime when it is
really composite. It is unclear whether ProvablePrimeQ
always detects this, but if it does, an error message is
generated and a counterexample to PrimeQ is returned.

Applying the ProvablePrimeQ function to 38200901201,
the function appears to enter a loop (possibly looking for a
primitive root?). Applied to 6646915915638769, the function
prints out a number of error messages, finishing with the mes-
sage PrimeQCertificate::false: Warning: PrimeQCer-
tificate has detected a counterexample to PrimeQ
and then returns the value True—this is a bug.

The second edition of [45] states

o In Mathematica version 2.0 the package NumberThe-
ory‘PrimeQ‘ contains a much slower Prime(Q] based on a
procedure which has been proved correct for all numbers.

This seems to be incorrect: the results from PrimeQ do not
appear to differ if the package NumberTheory ‘PrimeQ‘ has
been preloaded. Perhaps the author means . . . a much slower
primality test... ”, referring to ProvablePrimeQ.

Dan Grayson has stated that a future version of PrimeQ
will use the strong norm-one Lucas test and deal correctly
with the two counterexamples to the present version.

The Axiom prime? Function
The Axiom package IntegerPrimesPackage includes the func-
tion prime? described in [24] §9.30.2, p. 384, as

The operation prime? returns true or false depending
on whether its argument is a prime.

There 1s greater detail documented in the source code:

prime?(n) returns true if n is prime and false if
not. The algorithm used is Rabin’s probabilistic primal-
ity test (reference: Knuth, Volume 2, Semi Numerical
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Algorithms). If prime? n returns false, n is proven
composite. If prime? n returns true, prime? may be
in error, however, the probability of error is very low
and is zero below 25.10° (due to a result of Pomer-
ance et al.), below 10!? due to a result of Pinch, and
below 341550071728321 due to a result of Jaeschke.
Specifically, this implementation does at least 10 pseudo
prime tests and so the probability of error is < 470, The
running time of this method is cubic in the length of the
input n, that is O((log n)?), for n < 10?° beyond that,
the algorithm is quartic, O((log n)*). Two improvements
due to Davenport have been incorporated which catches
some trivial strong pseudo-primes, such as [Jaeschke,
1991] 1377161253229053 x 413148375987157, which
the original algorithm regards as prime.

The results referred to are Pomerance et al. [34], Pinch
[32], Davenport [20], and Jaeschke [unpublished].

The algorithm is deterministic and rather sophisticated;
see Davenport [20] for a full description.

The initial stage is a simple check for divisibility by small
primes (up to a limit of 313).

For numbers less than 10%° the next stage is to apply
the strong test with a suitable set B of bases and a set
£ of exceptional pseudoprimes. For input up to 25.10°,
B = {2,3,5} with £ of order 12; up t0 10'2, B = {2,3,7,10}
with £ of order 7; and up to 10%°, B = {2,3,5,7,11,13,17}
with £ empty. It is shown in [34], [32], and [23] that the sets
£ are indeed the pseudoprimes for this stage of the test—that
is, the answer returned is correct for all input up to 10%.

For input greater than 10% the next stage is to perform
the strong test with the first ten primes as base. Then a test
is made for numbers of the form 3n + 1 or 8 + 1 a perfect
square (in which case n has an obvious factorization). Finally,
for n of d decimal digits, up to d/2 strong tests are made with
successive primes as base.

The prime? function is correct for numbers up to 102,
except that in the current distribution (updated 9 April 1993)
the set of £ of exceptional pseudoprimes up to 25.10° has been
incorrectly transcribed, and so the test incorrectly reports that
19887974881 = 81421 x 244261 is prime.

There were two composite numbers for which the function
incorrectly returns true:

168790877523676911809192454171451

= 266420043451 x 4674035851 x 135547039651
and
68528663395046912244223605902738356719751082784386681071
=18215745452589259639 x 4337082250616490391
x 867416450123298079.

The first is a strong pseudoprime for bases 2 to 82; the
second for bases up to 100. These numbers were obtained by
Bleichenbacher [9].

We note that up to 10'? one can take B = {2,3,5,7,11}
with an exceptional set £ of size 2 [33], or even B =
{2,3,5,7,61} with no exceptions, as observed by Bleichen-
bacher [10].

James Davenport has told me that the misprint mentioned
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has been corrected and that a new version of isprime? will
use an improved test.

The Pari/GP ispsp and isprime Functions
The Pari ispsp and isprime functions are described in the
user manual [8] and the online documentation:

ispsp(z): true (1) if = is a strong pseudo-prime for a
randomly chosen base, false (0) otherwise. isprime(x):
true (1) if z is a strong pseudo-prime for 10 randomly
chosen bases, false (0) otherwise.

Pari declared all the numbers in lists X, )V, and Z
composite. Since the algorithm is probabilistic, the analysis
above applies; and we conclude that for k-bit numbers,
k > 100, the probability of Pari returning an incorrect answer

is at most 4.1 k2~ V3%_For k = 100 this is less than 2-°.

The Pari factor function, when applied to integers, calls
the library routine auxdecomp which declares a number to
be prime if it passes 10 initial rounds of the strong test with
random bases, followed by a further 5 rounds for every 32 bits.
Curiously, then, factor is more likely to detect compositeness
than isprime.

Conclusions
All of the tests reviewed fall short to some extent of what I
would look for. Among the features I regard as desirable are:

o Predictability. If a “random” choice of bases is to be
used, there should be an option to reset the random number
generator to a consistent initial state.

o Consistency. The same tests should be used in all
routines in the package.

o Speed versus certainty. The user should be able to
specify the use of a fast test with possibility of error or a
slower test with “proof™ status.

¢ Documentation. Whatever the method used, the doc-
umentation should make it clear what the algorithm is,
what the known classes of exception (if any) are, and an
indication of the probability of an incorrect answer. No test
which may accept composite numbers should be described
as a test for primality. Axiom, Maple, and Mathematica all
make this claim.

o Nomenclature. I strongly suggest that tests for probable
primality should be called by names which reflect their
status, such as IsProbPrime.

¢ Power. Routines which use the strong test only should
use as many bases as decimal digits in the input.
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Using the ‘“Math.school.edu’ convention
Greg Kuperberg*

Over 100 academic institutions in the U.S. and Canada
have adopted the convention of using math.school.edu as
a standard address for mathematics department computers.
Although it is not the only such convention, it has become
quite popular and is particularly easy to use and follow for
most mathematicians and mathematics departments.

One competing convention that should be mentioned
in particular is the use of user@school.edu for directory
information and e-mail. Even if your school does have a
school.edu service, it is still useful for the mathematics
department to adopt math. school.edu.

Here is an example of how to rely on the math. school . edu
convention where it is available. The example is illustrated
with standard Unix commands; commands on other operating
systems such as VMS might differ.

Suppose you wanted to communicate with me at the
University of Chicago. You might begin by verifying my
login name with the command

*Greg Kuperberg is at the University of Chicago. He can be reached by
email at greg@math.uchicago.edu.

% finger kuperberg@math.uchicago.edu.

Based on the reply, you would know to send me e-mail
with the command

% mail greg@math.uchicago.edu.

If you had a particularly urgent message and the finger
command informed you that I am currently logged in and
active, then you might attempt a phone-style link with me
with the command

% talk greg@math.uchicago.edu.

Currently, “talk” is unlikely to be fruitful in my case
because math.uchicago.edu is only one of many computers
that share computer accounts, and I am unlikely to be logged
into that particular one. However, there exist modified talk
and finger services that understand local computer networks
with shared computer accounts.

If I had granted you access to my account (for example,
with an “.rhosts” file), you might log into it with the command
% rlogin math.uchicago.edu -1 greg.

Finally, if I had made some information available by
anonymous ftp, you might retrieve it with the command

% ftp math.uchicago.edu
and login via ftp as anonymous. Currently, anonymous ftp at
the University of Chicago’s Mathematics Department does
not conform to the math. school.edu convention; it is instead
available at zaphod.uchicago.edu. However, some other
schools do have anonymous ftp available at the conventional
address.

If you are a computer user, you adopt the following
practices to help establish the math.school.edu convention:

e Circulate user@math.school.edu as your e-mail ad-
dress among colleagues, when registering at conferences, with
the AMS, and so forth.

e Send e-mail to others at user@math.school.edu and
update your list of mail aliases as appropriate.

In addition your institution can take any or all of the fol-
lowing steps to conform as fully as possible to the convention.
Most universities with large mathematics departments now
conform at least minimally to the convention, although very
few if any have adopted all of the suggestions below. For
various reasons some of the suggestions may be inconvenient
at some institutions; however, it is rarely the case that none of
the suggestions can be adopted.

¢ Accept mail addressed to user@math.school.edu.

The easiest way to do this is to have an “MX” entry (for
mail exchange) in the Internet registry.

e Establish math.school .edu as a valid address for direct
Internet connections (TCP/IP).

This can be done with either an “A” entry (for address) or
“CNAME” entry (for connect name; it represents a pseudonym
for an existing, named address) in the Internet registry. In the
absence of an “MX”, mail is routed using “A” and “CNAME”
entries.

o Establish mail forwarding for members of the de-
partment who use computers that do not share mail with
math.school.edu.

There are many computer systems where some people
have an account on a computer named “math” but never
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read its mail, or they have the option of having an account
on “math” but they have not exercised that option. Their
mail should be forwarded as appropriate if they have other
computer accounts.

o Establish user@math.school.edu as the default return
address on outgoing mail.

Many people rely on return addresses to remember e-mail
addresses. If your outgoing mail is not labelled as being from
user@math.school. edu, its recipients might never learn that
your school conforms to the convention. On Unix systems
this can be achieved by altering files used by the program
“sendmail”. :

o Establish user@math.school . edu as the default address
for articles posted to Usenet.

This is a good idea for the same reason as return addresses.

e Allow ftp, talk, finger, or login access at the address
math.school.edu, or configure the machine “math.school.edu”
to direct users to other computers with these services.

On some systems a machine known as “math.school.edu”
exists but does not have enough resources to allow logins, ftp,
or other services. In such circumstances it should tell people if
the services are available elsewhere. If the services are simply
unavailable, the machine “math.school.edu” can report that
too rather than silently refusing the connection.

o Update finger service to give accurate information about
login sessions on all computers on a local Ethernet ring.

Unfortunately, the standard Unix finger service might
report that a user has never logged in if the service is queried
at math.school.edu, when in fact the user has logged
in recently on another computer with the same files and
accounts. As mentioned above there are other finger services
that understand local networking better.

To finish, I present a list of institutions that conformed to
the math.school.edu convention as of September 9, 1993.
If you have additions or corrections, please contact me at
greg@math.uchicago.edu.

The first group of addresses can be used with mail and
standard Internet services, such as ftp, finger, and telnet (not
all services are always available):

Address Institution

math.albany.edu
math.arizona.edu
math.berkeley.edu
math.binghamton.edu

State University of New York at Albany
University of Arizona

University of California at Berkeley
State Univ. of New York at Binghamton

math.
math.
math.
math.
.cofc.edu

.colgate.edu

math
math

brandeis.edu
bu.edu
caltech.edu
clemson.edu

Brandeis University

Boston University

California Institute of Technology
Clemson University

College of Charleston

Colgate University
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Reviews of Mathematical Software

Harmonic Function Theory
Reviewed by Paul C. Abbott*

1. Introduction

The Mathematica package HFT.m is designed for the symbolic
manipulation of harmonic functions. The package is based
upon material from the book Harmonic Function Theory [1].

Although HFT.m is primarily intended for mathematicians,
this review is taken from the viewpoint of a physicist. Physi-
cists are interested in the applications of harmonic functions
to areas including: solutions to the Laplace (potential theory),
Helmbholtz (scattering theory), and Schrodinger (atomic and
nuclear physics) equations; spherical harmonics (central to
the study of angular momentum); approximate solutions to
few-particle systems (hyperspherical harmonics); and gener-
alizing physical problems to n-dimensions so that the large
and small n limits can be studied.

2. Getting the Package
HFT.m and its documentation are available via ftp (from
otter.stanford.edu in the directory /mma/Analysis) and
by e-mail (from Sheldon Axler at axler@math.msu. edu).

3. Loading the Package

The package is loaded into a Mathematica session using the
command:

In{l]:= <<HFT*

Outf{l]=HFT; Version 2.11, 5 April 1993

This message shows the version of HFT.m that was
reviewed. All computations used Mathematica version 2.1
with the front end running on a Macintosh PowerBook 180
talking to a remote kernel on a DECstation 5100.

*Paul Abbott received his Ph.D. in theoretical atomic physics fr