


Calendar of AMS Meetings and Conferences 

This calendar lists all meetings an.d conferences approved prior to the date this issue 
went to press. The summer and annual meetings are joint meetings of the ·Mathe
matical Association of America and the American Mathematical Society. The meeting 
dates which fall rather far in the future are subject to change; this is particularly true 
of meetings to which no numbers have been assigned. Programs of the meetings will 
appear in the issues indicated below. First and supplementary announcements of the 
meetings will have appeared in earlier issues. 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 ihe issue corresponding to that of the Notices 
which contains the program of the meeting, insofar as is possible. Abstracts 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. The abstract 
deadlines listed below should be carefully reviewed &ince an abstract deadline may 
expire before publication of a first announcement. Note that the deadline for abstracts 
for consideration for presentation at special sessions is usually three weeks earlier than 
that specified below. For additional information, consult the meeting announcements 
and the list of special sessions. 
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• April9-10, 1993 
• April17-18, 1993 
• May 20-23, 1993 
• August15-19, 1993 

(96th Summer Meeting) 

Place 

Knoxville, Tennessee 
Salt Lake City, Utah 
Washington, D.C. 
DeKalb, Illinois 
Vancouver, British Columbia 

(Joint Meeting with the Canadian Mathematical Society) 
• September 18-19, 1993 Syracuse, New York 
• October 1-3, 1993 Heidelberg, Germany 

(Joint Meeting with the Deutsche Mathematiker-Vereinigung e.V.) 
• October 22-23, 1993 College Station, Texas 
• November 6-7,1993 Claremont, California 
• January 12-15, 1994 Cincinnati, Ohio 

(1 OOth Annual Meeting) 
• March 18-19, 1994 
• March 25-26, 1994 
• April9-10, 1994 
* June 16-18, 1994 

October 28-29, 1994 
March 24-25, 1995 
November 3-4, 1995 
January 10-13, 1996 

(102nd Annual Meeting) 
March 22-23, 1996 

Lexington, Kentucky 
Manhattan, Kansas 
Brooklyn, New York 
Eugene, Oregon 
Stillwater, Oklahoma 
Chicago, Illinois 
Kent, Ohio 
Orlando, Florida 

Iowa City, Iowa 
* Please refer to page 168 for listing of Special Sessions. 

Conferences 

Abstract Program 
Deadline Issue 

Expired March 
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Expired April 
February 26 May-June 
May 18 July-August 

May 18 September 
May 18 September 

August4 October 
August4 October 
OCtober 1 December 

June 7-18, 1993: AMS-SIAM Summer Seminar in Applied Mathematics 
on Tomography, Impedance Imaging, and Integral Geometry, Mount 
Holyoke College, South Hadley, Massachusetts. 

July 11-30, 1993: AMS Summer Institute on Stochastic Analysis, 
Cornell University, Ithaca, New York. 

July 1 0-August 6, 1993: Joint Summer Research Conferences in the 
Mathematical Sciences, University of Washington, Seattle, 
Washington. 

August 9-13, 1993: AMS Symposium on Mathematics of Computation 
1943-1993: A Half-Century of Computational Mathematics, 
University of British Columbia, Vancouver, Canada. 

Other Events Cosponsored by the Society 

February 11-16, 1993: Section A (Mathematics) Sessions at the AAAS Annual Meeting, Boston, Massachusetts. 
May 30-June 13,1993: First Caribbean Spring School of Theoretical Physics and Mathematics on Infinite Dimensional Geometry, Noncommutative 

Geometry, Operator Algebras, and Particle Physics, Pointe a Pitre, Guadeloupe. Cosponsored by the Societe Mathematique de France. 

Deadlines 
April Issue May-June Issue July-August Issue 

Classified Ads* February 24, 1993 April 1 , 1993 June 24, 1993 
News Items February 19, 1993 March 19, 1993 June 8, 1993 
Meeting Announcements** February 22, 1993 March 23, 1993 June 14, 1993 

* 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. 

September Issue 

July 29, 1993 
July 15, 1993 
July 19, 1993 
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103 Special Issue on Mathematics in the Former Soviet Union 

This issue of the Notices contains several articles focusing on the situation 
for mathematics and mathematicians in the former Soviet Union. With 
contributions from a range of authors, these articles provide information 
about how the mathematical community is surviving in the midst of the 
political changes there as well as suggestions for ways to help out. 

FEATURE COLUMNS 

143 Computers and Mathematics Keith Devlin 

"Using programs to teach logic to computer scientists" is the self-explanatory 
title of this month's feature article by Doug Goldson and Steve Reeves. This 
is followed by an article on ~-15reX by George Gratzer and two software 
reviews: R.W.R. Darling writes about FrameMaker 3.0, and Roger Pinkham 
tries out MLAB. 
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From the Executive Director ... 

AMS-fSU AID FUND 

This issue of the Notices features a number of articles about mathematics and 
mathematicians in the former Soviet Union (fSU). These articles provide perspectives 
on the history of mathematics in the fSU, traditions that popularized mathematics, 
the character of mathematics education, and the economic and political influences on 
mathematics in the fSU. They give some insight into the current situation and speculate 
on the future of mathematics in the fSU. One of the articles describes various assistance 
efforts, including details of the assistance from the AMS and the AMS-fSU Aid Fund. 

In the few months since the establishment of the AMS-fSU Aid Fund and a 
call for help, the response from the AMS membership has been outstanding. The. 
Fund was established to initiate support for a four-point plan featuring small grants 
to individuals, mathematical literature for libraries, assistance for new mathematics 
institutions, and independent group efforts and other special needs (such as workshops 
and exchanges). The Alfred P. Sloan Foundation issued a challenge grant of $30,000 
to the AMS, matching dollar-for-dollar contributions by individuals. Following the 
generous response from the mathematics community, the Sloan Foundation increased 
their challenge grant to $100,000. At this writing, individuals have contributed nearly 
$80,000 for support of mathematics and mathematicians in the fSU. In addition, the 
Soros Foundation will contribute $100,000 toward the AMS-fSU small-grant effort. 

The AMS-fSU Aid Fund has always been envisioned as an emergency, short-term 
effort. From the Fund's inception, the Society began working with various Congres
sional staffers and government agency representatives to ensure that these officials were 
advised on the needs of the fSU mathematics community, and to ensure that federal 
plans to aid science in the fSU would complement the existing efforts of scientific 
societies. Little federal assistance to support mathematicians in the fSU has been made 
available yet. Congress has appropriated $25 million for the "AmerRus Foundation", 
though the funds have yet to be released and await executive mandate. 

The most remarkable program for assisting science and mathematics in the fSU 
is the recently announced contribution by the George Soros Foundation. Soros has 
announced the establishment of a new foundation to distribute a $100 million grant for 
assistance to science in the fSU over the next two years. Soros has formed an advisory 
board, an executive committee, and a steering committee to direct the foundation's 
program of assistance. There are representatives from the mathematics community on 
each of these committees. The Soros Foundation is familiar with the AMS assistance 
program, representatives from mathematics in the Soros program are among the advisors 
to the AMS program, and there is close contact between these two activities. 

The Society is recommending that the Soros program extend the AMS assistance 
efforts and that the initial emergency assistance from Soros expand the AMS small
grants program that is already in place. The long-range role for the AMS is also being 
discussed. The Society is in a special position to provide leadership and coordinate 
efforts for assisting mathematics and mathematicians in the fSU. 

The AMS program (described in the article on "Programs to Aid Mathematics 
in the former Soviet Union" on page 117) was quick to respond, providing grants in 
late 1992. Applications are currently being processed for awards to be made in early 
1993. This assistance is extraordinarily cost-effective, and, through the contributions of 
individuals from our community, the AMS small-grants program will be able to provide 
support to approximately 500 mathematicians in the fSU. This is an outstanding effort 
on the part of the AMS membership and all the individuals who have contributed to 
the AMS-fSU Aid Fund. It is also a tribute to the Sloan Foundation and the Soros 
Foundation who had confidence in the program and contributed to its success. 

William Jaco 
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Letters 

to the Editor 

Joint AMS·LMS Meeting 
We would like to share some thoughts 
on an incident in Cambridge at the 
June joint meeting of the American 
Mathematical Society and the London 
Mathematical Society. 

The meeting featured a convivial 
banquet, at which transatlantic guests 
were welcomed by the President of the 
LMS. Return compliments would have 
been made by President Mike Artin of 
the AMS had he been in attendance. In 
his absence, someone else had to play 
the ceremonial presidential role. 

Two Vice-Presidents of the AMS 
were present at the banquet, Lenore 
Blum and Linda Keen. Filling the Presi
dent's shoes is just what Vice-Presidents 
are for. However, President Artin had 
not designated either of them to stand in 
for him; that fell to President-Elect Ron 
Graham, and he carried it off well. Pro
fessors Blum and Keen were not even at 
the high table-they were faces in the 
crowd. (Their badges, given to them by 
the Providence AMS staff, didn't even 
say "Vice-President"!) 

The banquet presented an opportu
nity for the Society to display pride 
in its elected women Vice-Presidents. 
We failed to do so. The failure was 
sufficiently conspicuous to create an 
awkward impression that women were 
somehow being dismissed. In an am
biance where women were far from 
prominent, we missed a chance to stand 
for more enlightened ways. 

The incident struck a jarring note to 
many who were there, and this is one 
reason we want to ask everyone to reflect 
on it. The other reason is the thought 
that to some, it did not strike a jarring 
note. 

Chandler Davis 
University of Toronto 

Cora Sadosky 
Howard University 

(Received October 20, 1992) 

The Man Who Knew Infinity 
Robert Kanigel has done a very good 
job as far as the mathematical part is 
concerned in his book The man who 
knew infinity. The book is supposed to 
be a life sketch of the great Indian 
mathematician Ramanujan. 

The culture in which a person is 
brought up is an integral part of the 
person, and no life sketch is complete 
without an adequate and correct account 
of the cultural background. Ramanujan 
is a Hindu. The book is found to be 
lacking when it comes to giving an 
account of the Hindu culture. In his 
review of the same book mentioned 
above, Raghavan Narasimhan (Amer. 
Math. Monthly, vol. 99, no. 4, Apr. 
1992, pp. 382-385) has already noted 
this deficiency. In fact, the parts dealing 
with the Hindu culture are many times 
not factual, derogatory, and sometimes 
give distorted and prejudiced accounts 
against the Hindus. With only five weeks 
of stay in South India, where the action 
takes place, the author comments as 
if he has full authority on a culture 
which is several thousand years old. The 
account is written in the style of the 
late Max Muller, whose avowed interest 
was to distort and falsify the history of 
the Hindus (as he himself declared in a 
letter to a friend). We certainly do not 
accuse Robert Kanigel of doing anything 
deliberately wrong against the Hindus in 
his book, but many a time what he writes 
is insulting to the Hindus. 

For example, on page 34 he writes, 
"Shaivism had a kind of demonic streak, 
a fierceness, a malignity, a raw sexual 
energy embodied in the stylized phallic 
symbol known as the lingam that was the 
centerpiece of every Shaivite temple." 
Many of us are Shaivites and are brought 
up as Shaivites since birth. The Shaivite 
scriptures do not represent the lingam 
as a phallic symbol. Shaivism does not 
have a demonic streak, a fierceness, 
a malignity (Siva means peace). The 
correct symbolic meaning is that the 
oval shape of the lingam represents the 
God who has no beginning nor end. 

On page 36 Kanigel writes, "It was 
Goddess Namagiri, he would tell friends, 
to whom he owed his mathematical 
gifts. Namagiri would write the equa-
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tions on his tongue. Namagiri would be
stow mathematical insights in his dream. 
So he told his friends. Did he believe 
it?" Does the author mean that the great 
Ramanujan does not know what he is 
talking about? Or does he mean that Ra
manujan told deliberate lies to his friends 
about the greatness of the Namakkal de
ity? Whatever the motive behind the 
author's writing, it is pooh-poohing the 
feelings of the Hindu ethos. Ramanujan 
is the best authority to say how he got 
his intuitions on mathematics, and if he 
said that it is due to the goddess of Na
makkal, it should be accepted. Kanigel 
tries to minimize the divine role since 
he is himself not a Hindu. One of us has 
had some personal experiences like the 
ones described by Ramanujan, albeit the 
intuitions have been due to Dakshina
murthi. It is further interesting to note 
that while Kanigel does not accept the 
divine source of inspiration for Ramanu
jan, he is willing to accept without any 
reservation the statement attributed to 
Ramanujan that all religions are equal. 

On page 33 he writes, "in 1904, some 
boys thought that they heard trumpets 
coming from an anthill, and soon the 
deity of the anthill was attracting thou
sands of people from nearby villages, 
who would lie 'prostrate on their faces, 
rapt in adoration'." This is an example 
of how history is twisted by some West
erners and Hindu habits are dramatized. 
There is no temple devoted to anthill. 
There are temples for deities. The tern-

Letters to the Editor 
Letters submitted for publication in the Notices 
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 concerning 
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 
Notices 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. 0. 
Box 6248, Providence, RI 02940, or sent by email 
to notices@math.ams.org, and will be acknowl
edged on receipt. 
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ple referred to by Kanigel has been in · 
existence for more than five hundred 
years and did not spring up in 1904. It is 
a testimony to the architectural abilities 
of the Hindus who could build such a 
long lasting structure based on such a 
fragile material as that of an anthill. 

On page 34, he writes "Grama de
vata, or village gods, these deities are 
called, and they had nothing to do with 
formal brahmanic Hinduism, a student of 
comparative religion might learn about 
in college. The villagers might give lip 
service to Vishnu and Siva, the two 
pillars of orthodox worship. But at the 
time of pestilence or famine, they were 
apt to turn back to their little shrines
perhaps a brick building three or four 
feet high, or a small enclosure with a 
few rude stones in the middle-where 
the guardianship of their village lay. 

"Mere idol worship? No more than a 
primitive, aboriginal animism? So some 
critics of Hinduism argued. And to the 
extent that these gods were part of 
Hinduism, one could argue, the critics 
weren't far off." 

Again Kanigel is wrong. Perhaps, it 
is his education in comparative religion 
that is not very broad that is the cause of 
this disrespect for other religions. Hin
duism is neither primitive nor animism. 
The profound depth of Hindu philoso
phy can be understood only after years 
of devoted study and not by a casual 
survey in a few weeks. 

We hope that these errors would be 
corrected in a future edition of the book 
thus enhancing considerably its value. 

M. Rajagopalan 
Tennessee State University 

B. N. Narahari Achar 
Memphis State University 

Srinath Bellur, M.D. 
St. Thomas Hospital 

(Received May 18, 1992) 

Robert Kanigel responds: While the 
criticism of Rajagopalan et al. is, no 
doubt, well meaning and heartfelt, it 
illustrates the exquisite danger that lies 
in wresting isolated statements from 
their context. 
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Letters to the Editor 

For starters, my passing reference 
to Shaivism was but one small piece 
of a thumbnail sketch of Hinduism, 
one drawn from many, many sources
in-person and documentary, Indian and 
Western, historic and recent. My sketch 
doesn't pretend to penetrate the intri
cacies of Hinduism. Rather, it presents 
Hinduism as a complex, multifaceted 
spiritual system that is, if anything, 
larger and less readily pigeonholed than 
some other spiritual traditions, one that 
contains within it a vast range of be
lief and practice. Indeed, on the very 
next page, I note how "the genius of 
Hinduism ... was that it left room for 
everyone. It was a profoundly tolerant 
religion. It denied no other faiths. It 
set out no single path. It prescribed 
no one canon of worship and belief. It 
embraced everything and everyone ... " 
How can this be deemed "insulting to 
the Hindus"? 

As for the question of Ramanujan's 
devotion to the Goddess Namagiri, Ra
jagopalan et al. admit of bunwo possi
bilities: that I am saying Ramanujan did 
not know what he was talking about, or 
else that I am calling him a liar. I was, 
in fact, doing neither; I can conceive of 
many possibilities beyond the withered 
pair the writers offer, and I was trying to 
leave plenty of room for all of them. The 
black-or-white categories of my critics, 
it strikes me, deprives human behavior 
and motivation of all its richness and 
nuance. In any case, I don't know what 
Ramanujan believed deep down-but 
neither do Rajagopalan et al. What I do 
know is that it is no sin to raise the 
question. It amuses me that I am pic
tured as trying to minimize the spiritual 
side of Ramanujan when I might just 
as easily be criticized for questioning 
the Western view, as epitomized by G. 
H. Hardy, which dismisses Ramanujan's 
spirituality altogether. 

The story about the anthill is drawn 
from a contemporary account, The Vil
lage Gods of South India, by Henry 
Whitehead (Oxford University Press, 
1916). I did not refer to any "temple 
devoted to anthill," nor did Whitehead. I 
cannot comment on Hindu architectural 
capabilities. 

As for the final textual criticism, 
in which Rajagopalan et al. cite my 
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contrast between village gods and high 
Hinduism, I am left completely baffled. 
How anyone can read into it a criticism 
of Hinduism, when the express intent 
of the passage is quite the opposite
to separate Hinduism from the base 
animism some of its harshest Western 
critics have imputed to it-is a source of 
wonder and mystery to me. 

I am obliged to say, too, that the 
attempt by Rajagopalan et al. to position 
my work beside that of Max Muller, 
"whose avowed interest was to distort 
and falsify the history of the Hindus" 
is, despite their routine disclaimer, ma
licious and insulting. I have never heard 
of Mr. Muller, much less embraced any 
object so base as the one imputed to him. 
That the writers would imply otherwise 
makes me question the sincerity of the 
rest of their criticism. 

Rajagopalan et al. come close to as
serting that only one himself immersed 
in a culture is privileged to comment 
upon it. This, I think, is a serious and 
fundamental error. Certainly there is a 
price to pay in having an outsider or lay
man tackle any specialized subject; but 
there is a price to pay in having an insider 
tackle it as well. For just as the outsider 
struggles to penetrate his subject, the in
sider struggles to remove himself from 
it enough to see it freshly and put it in 
perspective. It is like the general's view 
of the battle versus the foot-slogging 
infantryman's: is either more "true"? 
Obviously, both are necessary to get a 
fully rounded perspective. 

None of what I have just said, how
ever, prevents me from apologizing to 
anyone I may have offended in trying 
to tell Ramanujan's story. That some 
experts, specialists, and insiders may 
come away feeling their particular per
spective has been distorted, or slighted, 
is an occupational hazard of any "pop
ularizer". It has given me great satis
faction that many, many Indians and 
Indian-Americans have approached me, 
in person, on the phone, and through 
letters, to say I had portrayed their 
culture accurately and sympathetically. 
But I realize that this does not insure 
that my book is free from error, especial
ly when "error" is sometimes more a 
matter of opinion than of fact. There
fore, for any offense given, of whatever 



sort, I offer my apologies. 
Robert Kanigel 
Baltimore, MD 

(Received August 31, 1992) 

National Research Agenda 
There has been much discussion in the· 
Notices and elsewhere of a national re
search agenda. What could be a better 
idea? This would cut down on duplica
tion of effort and would channel ideas 
toward the truly important problems, de
cided upon by a committee of experts. In 
addition, undoubtedly the federal gov
ernment would respond favorably to 
finally being heard. We have societal 
problems which too often are ignored by 
scientists. 

There is only one difficulty with 
this notion. At the level of basic re
search, it just doesn't work. The reason 
basic research is ultimately of impor
tance in practical situations is that it is 
a mechanism for spotting unexpected 
relationships. The model above is a 
mechanism for spotting expected rela
tionships. What model works best for 
basic research? 

Since many ideas which appear good 
turn out to be blind alleys, the best 
mechanism is probably to spread the 
money around, attempting to support 
the largest possible number of ideas, 
but not supporting any single approach 
lavishly. Why support anyone, then? 
Perhaps market forces should take over. 

The reason for supporting basic re
search in a modest manner is because 
its payoff is long-term. If basic research, 
driven by individual curiosity and a 
sense of adventure, is not supported by 
the government, cash-strapped imiversi
ties will put their resources into short
term higher-yield projects. These will be 
a combination of contract work and the 
goal-driven governmentally supported 
"basic" research described above. The 
net effect of this trend, which is already 
well underway, will be to reduce basic 
research to a bureaucratized affair which 
is neither practical nor basic. This would 
be tragic, not only for our country, but 
for science. 

Robert M. Kauffman 
University of Alabama 

at Birmingham 
(Received November 17, 1992) 
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Letters to the Editor 

New Directions in 
Research and Training? 

These are interesting times. The National 
Science Foundation has announced (for 
example, in a recent presentation at my 
university) that because the Cold War is 
over the government no longer believes 
in basic research in mathematics. Instead 
the funding agencies should be funding 
goal-oriented research-research that 
produces a tangible product. So we are 
being pushed in new directions. 

In a separate vector, the government 
is directing money to explore new ways 
to teach. This is a great idea. Even though 
the lecture has worked pretty well for 
most of the last 3000 years, and we 
should certainly not abandon it whole
sale, it is always healthy to reexamine 
what we do. An interesting (apparent) 
side effect of the "nouveau teaching" 
activity is that a number of mathemati
cians who heretofore have not shown an 
excessive amount of interest in teaching 
are now participating vigorously in the 
discussions and experimentation. 

This last may be the best and most 
lasting benefit of the so-called calculus 
reform program; for ours is a profession 
that in the last thirty years has often 
regarded teaching as just a necessary 
duty that we had to perform. Some of us 
did it better than others and that was life 
in the big city. It is always beneficial to 
rethink one's value system. And there is 
another important point here: the method 
of teaching by lecturing is not "broken". 
It may be suffering from neglect or 
inattention, but lectures still work. So, 
when we reform our teaching, I hope that 
we will reexamine, rather than discard, 
the method of lecturing. 

However, I have a very grave doubt 
about where we will stand in five years. 
One aspect of teaching reform that seems 
to have received little attention is the role 
of self-evaluation. It is certainly true that 
students show real enthusiasm for some 
of the new teaching techniques that are 
being tried. Making a mistake when in
teracting with a Mathematica notebook 
is less onerous than asking a dumb ques
tion in class. So students, even those 
who have traditionally shown little in
terest or aptitude for mathematics, are 
suddenly willing to pitch in and try to 
learn something. What I want to ask is 

FEBRUARY 1993, VOLUME 40, NUMBER 2 

this: are these students achieving under
standing in the traditional sense of the 
word and are they retaining the ideas as 
they move ahead in their education? The 
only reports that I've heard on this mat
ter were negative: sure, students have a 
good time in math class, they get good 
grades on the material that is presented 
to them, but when they move on to other 
courses they don't seem to be able to 
do anything. Either from an overdose 
of hand-holding, or a lack of experi
ence grappling with the ideas, they are 
helpless. 

We should have more than a casual 
interest in this matter. If, five years from 
now, physics departments and chem
istry departments and engineering de
partments wake up and see that their 
majors are not learning calculus in the 
way that they need to do so, then those 
departments will start teaching calculus 
themselves. We will have, in effect, put 
ourselves out of business. 

If you think that "this can't happen 
here" then you had better speak to some
one who has been around for a while. 
Similar debacles have befallen many 
university departments. And, in the next 
decades, while American education is 
making adjustments in response to the 
economy and to social needs, it is even 
more likely to happen. You heard it here 
first. 

Steven G. Krantz 
Washington University, 

St. Louis 
(Received October 29, 1992) 

Library Budgets In 
Third World Countries 

Richard Askey, in his letter in the 
July/August issue of the Notices, has 
spoken of the problem of library bud
gets. I would like to tell your readers 
just how much more acute the problem 
is in the poorer countries. 

The subscription to Mathematical 
Reviews is going to take up one-twentieth 
of the entire library budget of my Insti
tute this year. This subscription is also 
equal to the salaries of two full profes
sors. My Institute happens to be one of 
the better funded ones in India and one 
of the best known. 

There is one suggestion I have often 
made at various forums, unfortunately 
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with no success. Many journals (and 
books), especially those published by 
academic societies, have a dual pricing 
policy which gives a cheaper price to 
individuals. Just giving institutional li
braries in the Third World books and 
journals at this "individual rate" will 
help us a lot. No individual here can buy 
them in any case. I even believe that 
this will do no harm to the publishers 
because a lot more libraries in the Third 
World will then be able to buy these 
publications at a price which will bring 
some profit to the publishers. Could the 
AMS be the first to do this? 

To make our woes worse, at present 
we are paying more for books and jour
nals than in the U.S. As a random 
example let me mention that the book 
Advanced Linear Algebra is advertised 
on the back cover of the July/August 
issue of the Notices at a price of U.S. 
dollars 49. The official price in India 
is DM 98, which is about 35% higher 
than the U.S. price! This seems to be 
the pricing policy of all the major pub
lishers. (One happy exception is Dover 
whose books are inexpensive even oth
erwise.) Can the publishers be persuaded 
to change this? Our queries to them from 
here always go unanswered. 

Rajendra Bhatia 
Indian Statistical Institute 

(Received September 23, 1992) 

Part-time Teachers 
I was quite disappointed to read in the 
article, "AMS Employment Task Force 
Report" (October Notices 1992, pages 
820-821), that one of the Task Force's 
recommendations was "to add faculty 
instead of ... hiring (inexperienced or 
poorly qualified) part-timers". Certainly, 
no department should hire a poor teacher, 
but this rule must apply to full-time fac-
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ulty as well. I am sure there are many ex
perienced and well-qualified part-timers 
like myself (a member of the AMS for 
eleven years and a part-time lecturer 
for eight years) who do an excellent 
job of teaching for their departments. I 
suspect that many of us part-timers who 
are also employed full-time by private 
industry, choose to teach at all only be
cause we truly enjoy it. This enthusiasm 
is one of the factors which may make us 
especially effective instructors. We part
timers deserve better from the AMS than 
to be singled out as being unqualified to 
teach. 

Eliot W. Collins 
AT&T Business Communication 

Services (full-time) 
Rutgers University (part-time) 

(Received October 23, 1992) 

Editor's Note: The following response 
to Eliot Collins' letter was prepared 
by D. J. Lewis who was the chair of 
the AMS Employment Task Force. That 
Task Force, having fulfilled its charge, 
has now been discharged. 

This is a personal response and 
should not be construed as represent
ing the consensus of the entire Task 
Force. 

There is evidence that many de
partments are having to rely rather 
heavily on part-time adjunct faculty to 
cover their instructional responsibilities. 
This is especially true at two-year col
leges, but it is also common at some 
research universities. In some depart
ments, part-time faculty provide most of 
the instruction. In my experience, de
partments function rather ineffectively 
in such circumstances, and this is quite 
independent of the qualifications of the 
part-time faculty. Among the problems 
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that arise are a lack of cohesion in 
the faculty; inability to easily change 
the curriculum, a syllabus, or teach
ing methods; limited access by students 
to faculty; and a nonsupportive learn
ing environment. Clearly there is more 
to a quality instructional program than 
having someone stand before a class. 
The department needs to agree on a 
philosophy and on strategies. Today, 
when the quality of mathematical in
struction is under attack in academic 
institutions across the nation, it is im
perative that departments examine the 
instruction they provide and how they 
can improve it. Traditionally, the system 
of heavy use of adjunct faculty has not 
allowed for significant contributions by 
these faculty to improvements in the 
departments' instructional programs. If 
the dependence on adjunct faculty im
pedes instructional improvement, then I 
believe the department must make the 
case for sufficient funding to employ 
faculty who can participate fully in all 
aspects of the instructional program. 

Two other recent reports address 
the problem of dependence on large 
numbers of part-time faculty and rec
ommend against it for much the same 
reasons as given here: "The Status of 
Non-Tenure-Track Faculty," published 
by the American Association of Univer
sity Professors; and "In the Beginning: 
Mathematical Preparation for Elemen
tary School Teachers," by S. A. Gar
funkel and G. S. Young, published by 
the Consortium for Mathematics and its 
Applications. 

Finally, may I note that the language 
in the AMS Task Force report does not 
imply that ALL part-time faculty are 
inexperienced or poorly qualified. 

D. J. Lewis 
University of Michigan 
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FORMER SOVIET UNION 

V. I. Arnold is a professor at the Steklov Mathematical 
Institute in Moscow. 

The disaster of the Bolshevik Revolution produced a para
doxical flourishing of mathematics in Russia. One may hope 
that the present catastrophic situation will produce a similar 
miracle after a nice atomic civil war or after the establishment 
of a dictatorship of Nazi or fundamentalist type. We still have 
brilliant undergraduate students, and the mathematical high 
schools still prepare excellent students for the universities. 
However, the danger of the complete extinction of these 
sources of good mathematicians is quite real if no help comes. 

The two main reasons for the emigration of mathemati
cians from Russia (and from fSU in general) are the disastrous 
economic situation and the fear of a new totalitarianism. The 
economic situation is changing every day from bad to worse. 
One dollar was equivalent to approximately 125 roubles on 
the free market in the spring of 1992; in September the price of 
a dollar was approximately 350 roubles. The inflation seems 
to grow faster than exponentially. Counted in dollars or in 
commodities, the salary of a full professor was more or less 
stable at somewhere between ten and thirty dollars a month. 
The students' stipends were five or ten times smaller. 

Food, rent, and other necessities in the USSR were 
traditionally so low that it was possible to survive. A student's 
stipend was sufficient to buy, say, 200 loaves of bread in a 
month. In 1992, prices (in dollars) have started to approach 
Western standards. Last summer, the student stipend was still 
sufficient to buy, I guess, about fifty loaves of bread a month, 
but the present inflation rate (reaching sometimes 10% in one 
day) is constantly reducing the effective salaries. 

The Russian government is no longer able to support 
science. The sciences were traditionally supported because 
of their military usefulness. More than three-quarters of the 
Soviet economy was (and still is) military. This disproportion 
ruined the country. 

According to the Russian official statistics, men's mean 
longevity in our country (sixty-one to sixty-two years) is 
approximately ten years less than in the Western countries 
(and, some years, less than it was in the USSR twenty years 
ago). There are cities where the mean longevity is thirty-five 
years. A small cannibal calculation shows that, given the size 

of the population in the USSR, the reduction of longevity by 
ten years produces the same loss as the immediate execution 
of about 80 million citizens. (Lemma: you lose approximately 
. one-half your life when they shoot you.) 

In the present economic situation, the drastic cut in fund
ing for science is a natural (though very incompetent) action. 
The large-scale brain-drain is an evident result of the eco
nomic disaster combined with the permission to visit foreign 
countries. This brain-drain is equally annoying to the Russian 
and the American or European science administrations. It is 
one of the many points where the KGB and the CIA have 
common interests. Bad relations between our countries are 
vitally needed for both of them, and both are strong enough to 
enhance the return to the Cold War situation. The reintroduc
tion of exit visas for Russian scientists is a clear sign of the 
direction of the changes. We still must return the "foreign" 
passport upon returning to Russia from abroad. The system is 
still the same, it is like a faucet; it is open and the water is 
running, but you can close it at any moment. 

The fear of the return to Nazi-type totalitarianism is 
another reason for emigration, perhaps as important as the 
economic disaster. For seventy-five years, our country was 
ruled by secret groups of terrorists. The names they used 
have been systematically changed, and I do not even know 
what the present name is (partija, commissija, upravlenie, 
commissariat, comitet, ministerstvo, politburo, presidium, 
soviet, ... ). In any case, the incompetence of the professional 
killers in most other domains is quite natural. 

For many years the terror was implemented through the 
Communist Party, but twenty million thieves was too much 
for the ruined economy. They decided to fire the corrupted 
servants. The Party is no longer ruling officially, but the 
property is in the same criminal hands and the powerful 
nomenclatura is essentially the same, with minor personnel 
replacements. 

The Party Committee room at the mathematical depart
ment at Moscow State University has been given to a newly 
established chair in mathematics. The chairman has not 
changed his place: he is the person responsible (over the last 
twenty years, I think) for the choice of the mathematicians 
deserving the permission of the Party and of the KGB to 
attend conferences abroad. 

The university had elected a new Rector, The old one 
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was famous as an anti-Einsteinist. The new one is the former 
vice-rector, a mathematician, who had implemented the ideas 
of the former one both in science and in the administration. 
This Communist had risen to a position of gray eminence 
at the university through the channels of the Komsomol and 
of the Communist Party. He had created at the university a 
large number of "Administrative Councils". These people, 
approved by him, have finally "democratically" elected him 
as the new rector. He is responsible for the "gas chambers" 
system of the entrance examinations to Moscow University 
(the existence of which, as far as I know, has yet to be admitted 
by the university administration and has not been condemned 
by any official institution of Russia). He had replaced the old 
generation of professors by Communists and is responsible 
for the degradation of the scientific quality of the faculty. 

The proportion of the KGB people in Soviet universities 
and in the Academy of Sciences is probably similar to that in 
East Germany (ranging from one in three professors to one in 
ten professors). Some of the Party and KGB people are real 
scientists and nice people. By the way, the Communists are 
the first to emigrate: they are better informed on the scale of 
the economic disaster and more active than the rank and file 
slaves. 

The corresponding member of the Soviet Academy, 
Siforov, for many years headed the Moscow Institute for 
the Transmission of Information. He was one of those who 
was the most helpful to Moscow mathematicians, supporting 
the best research in mathematics. People like Dobrushin, 
Margulis, and Kontsevich (to name only a few) work at his 
Institute. In his reminiscences, published recently in Moscow, 
Siforov describes (among other interesting things) his work 
as a secret agent of the KGB (then under a different name) 
at a Leningrad scientific institution. His duty was to report 
the activity of his teacher, Admiral and Academician A.I. 
Berg. When Berg was finally arrested and sent to the GULAG 
prison, this secret agent Siforov supported his teacher's family 
and saved his teacher from starvation by sending food to the 
prison. When Berg was released (to become the leading figure 
in the Navy Radio and radar technology), he returned from 
the GULAG to the house of his student. He was aware of 
Siforov's role. They have remained close friends. 

Be it good or bad, the new administration consists mostly 
of the Communist Party and KGB people (unless they come 
from Sverdlovsk). They have the ability, which they are not 
using, to do a lot of harm. 

I received recently a pile (about one meter high) of letters, 
books, and journals sent to me from abroad ten or twenty years 
ago. This dangerous correspondence (for instance, Einstein's 
biography by A. Pais, 1982) has been carefully preserved 
for me at the spezkhran of Moscow University. At least one 
institution is still working as efficiently as it has for these 
seventy-five years, and this permits us to be rather optimistic 
for the future. 

I leave to the psychiatrists and to the criminologists 
the study of the writings of our Mengeles who require the 
introduction of the official inequality of the "ethnically alien" 
people in Russia. The idea behind this is the belief that 

the irrational and mysterious Russian soul (so superior to 
all others, as any reader of Dostojevsky knows) will then 
miraculously save Russia (and later the whole Humanity) 
from the horrors of modem technological civilization. They 
are right in saying that they are not requiring physical 
extermination and that it is impossible for someone who 
cannot read Russian to appreciate the unbelievable affinity 
of their theories with the Nazi propaganda of the 1920s. 
However, mathematicians in Russia are able to understand the 
message, which enhances the panic emigration. The Pamjat 
broadcasts all over Europe would be impossible under the 
present conditions in Russia without the use of state-owned 
equipment. 

My generation of compatriots deserves the present disas
ter: we supported the slavery for too many years and spent 
our lives working for an evidently criminal state. The younger 
generation is less guilty, and it is difficult to blame their 
unwillingness to continue to serve the unrepentant criminals. 

What can be done to help to preserve the Russian 
mathematical school? (I am most familiar with the Russian 
situation, but the other fSU states have similar problems; 
all the fascist governments are discriminating against the 
"ethnic aliens", which in most cases outside Russia means 
"Russians".) I shall describe here several ideas (keeping in 
mind that the changing situation may make them meaningless 
tomorrow). 

1. On September 15, 1992, the Mathematical College of the 
Independent University of Moscow started its third semester. 
The College was established by a Founding Committee and 
with the help of a group of scientific advisers (V.I. Arnold, 
A.A. Beilinson, R.L. Dobrushin, A.A. Kirillov, S.P. Novikov, 
A.N. Rudakov, Ya.G. Sinai, V.M. Tikhomirov, L.D. Faddeev, 
A.G. Khovansky, and M.A. Shubin). It is working in close 
contact with the Mathematical Physics College, founded by 
M.K. Polivanov and headed at present by 0.1. Zavialov. 
The Mathematical College has recently elected a dean, A.N. 
Rudakov. 

The Founding Committee has hired for the current aca
demic year six professors (A.A. Kirillov, A.N. Rudakov, 
V.M. Tikhomirov, E.B. Vinberg, A.L. Gorodentsev, and A.B. 
Sossinsky), twenty-two instructors (including V.A. Vassiliev, 
S.M. Gusein-Zade, S.K. Lando, Yu.M. Neretin, B.L. Feigin, 
and D.V. Alekseevsky), and fifteen assistants. 

The mathematical syllabus has been drafted by a method
ological group (Arnold, Kirillov, and Rudakov). The present 
number of students in mathematics is sixty-one. They have 
been admitted after successfully passing difficult examina
tions. Forty-eight of them are also students at Moscow State 
University. The Independent University is in the process of 
registration under the new Russian law on education, passed 
July 30, 1992, and hence has no military education, which its 
students are advised to complete elsewhere. At present, the 
Mathematical College is renting working space at Moscow 
high school #2, not far from the state university. 

The needs have been up to now covered, so to speak, 
by the selfless enthusiasm of various individuals associated 
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with the college. $2000 has been received via contributions 
of Professors MacPherson, Khovansky, and Beilinson. The 
college estimates that its basic needs come to approximately 
$25,000 a year, which is perhaps underestimated by at least a 
factor of two. 

The interested reader may obtain more details from 
the Founding Committee (N.N. Konstantinov, nsknkonst@ 
glas.apc.org) or from the dean (A.N. Rudakov, rudakov@ 
systud.msk.su). 

2. CyrTUG (Cyrillic 1}3X Users Group) was born in May 
1991. Now there are about fifty individual and twelve institu
tional members including the Mech.-Mat. faculty of Moscow 
State University, Keldysh Institute of Applied Mathematics, 
Ioffe Physics and Techniks Institute (St. Petersburg), Novosi
birsk Mathematical Institute of the Siberian Branch of the 
Academy of Sciences, Nauka Publishers, and Mir Publishers 
(Moscow). The group is arranging courses, seminars, and 
meetings and publishes textbooks and other materials for 
nonprofit goals. 

Help might include the permission to publish and distribute 
some American textbooks in Russian (1}3X and mathematics). 
Second-hand computers might be extremely useful. Finan
cial support and the exchanges of experts (in 1}3X and in 
mathematics) would be useful. 

For further information, contact the CyrTUG Presi
dent, Joseph V. Romanovsky (St. Petersburg University, 
jvr@math.lgu.spb.su) or the Executive Director, I. Makho
vaya, CyrTUG, 2 Pervy Rizhsky Per., Moscow 129820 
(irina@mir.msk.su). 

3. The recent jump (by a factor of 100 and more) of the 
printing cost has destroyed the long tradition of the Russian 
translations of best mathematical books by Mir and Nauka. 
You may help to translate your (or others') books by buying 
fifty copies of the Russian version for $20 each (which is very 
cheap). If you are interested, contact A.S. Popov at Mir, Pervy 
Rizhsky Per.2, Moscow 129820 (asp@mir.msk.su). 

There is also a project for producing new editions of 
the classical series of mathematical books for high schools 
(Biblioteka Mathematicheskogo Kruzka, Popular Lectures in 
Mathematics, Library of Physics and Mathematical Schools, 
Kvant Library). This would be an invaluable help to the new 
generations of mathematicians in Russia, since the books are 
in many cases real jewels. But one needs $10,000 to print 
10,000 copies of a book of 400 pages. 

A special editorial board has been formed at Mirto choose 
which books should be rereleased. If you have an idea for how 
this can be accomplished, contact Popov at the address above. 

4. Something should be done to help directly the mathe
matical high schools. Second-hand computers could be very 
important, since children are still studying "informatics" with 
no computers in Russian schools. Another idea is to give 
grants ($500 each) to the teachers of the students with best re
sults at the mathematical olympiads (about twenty of the best 
high school children a year). The grants might be distributed 

by the editorial board mentioned in item three above. 

S. Invitations to fSU mathematicians for half-time posi
tions or for visits of several months every year help solve 
economic problems for those who can come. However, do not 
forget that the cost of an airplane ticket from, say, Moscow to 
Paris, is equal to one to two years' earnings of a full professor 
in Russia. Also, the most important invitations are those sent 
to younger people, whose salary may be five or ten times 
smaller. 

6. Do not miss the newly organized Russian "Oberwol
fach" conferences in nice places, from Moscow forests to St. 
Petersburg's Euler Institute, from the Volga beaches to those 
of the Baycallake. 

Life in Russia is still very cheap if you have dollars, and 
you will still meet interesting mathematicians and nice people 
everywhere. In the present situation, when foreign books and 
journals are no longer coming even to the best libraries (we 
have no money to pay for even those which the libraries 
have already received), personal communications become 
more and more important. You will find a real greed for 
mathematical news among the younger generation of Russian 
mathematicians. No one wants to emigrate, if there is any 
hope for him or her at home. 

7. The Russian Academy of Sciences either has sold or 
is trying to sell the Nauka Publishing house to the Pleyade 
group, known in Russia as the owner of Penthouse magazine. 

The rights for the translation of Russian mathematical 
journals into English will be transferred, according to this 
decision, to a new Interperiodica (private?) company, created 
by the academy apparatchiks together with the Pleyade group. 

The first step was the decision of the President of the 
Academy (in the summer of 1992) that all the journals belong 
to the Praesidium of the Academy and not to the editorial 
boards or to the scientific departments of the academy, which 
had created the journals and had considered themselves 
the owners of the journals; accordingly, they signed the 
contracts for the translations copyrights with the AMS and 
other scientific publishers in the West. This strange decision 
to transfer ownership to the Praesidium has become possible 
because of the strange legal situation in Russia, where property 
ownership is not well defined. 

The evident result of the transfer of the translations from 
the scientific to the commercial publishers will be the sharp 
decline of the scientific quality of the translations. 

What is perhaps less evident to the Western reader is 
that the royalty money paid to the authors . and to the 
Editorial Boards of the Russian mathematical journals for the 
translations was a substantial help to active researchers in 
mathematics. 

The new arrangement will probably divert this flow to the 
pockets of the Academy apparatchiks who own Interperiodica. 

The London Mathematical Society (LMS) succeeded in 
preserving the rights of the English translation of the U spehi 
Mathematicheskih Nauk (translated by the LMS as Russian 
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Mathematical Surveys). The AMS has been less successful, 
and hence the other journals (Izvestia, Math. Sbornik, Funkt. 
Anal. and Appl., etc.) are in extreme danger, since the editors 
of the English translations have not secured the continuation 
of their contracts. 

The problem of preservation of the scientific quality of the 
translations of the Russian mathematical journals into English 
is of great importance. Saving at least the best journals from 
the sharks of commercial publishing would be a great service 
to fSU mathematicians. 

If you wish to help fSU mathematicians by sending them 
books, journals, reprints, and preprints, it will be highly 
appreciated. You may contact, for instance, the mathematical 
societies, which are independent nonprofit unions of mathe
maticians (at Moscow, St. Petersburg, Novosibirsk, and some 
other larger cities of Russia and of the fSU). 

Thanks to those who will one way or another try to help 
Russian mathematics survive. 

The AMS fSU AID FUND 
Your Contribution Counts Twice! 

To help sustain the mathematical sciences in the former Soviet Union (fSU), the Sloan Foundation 
has awarded the AMS a $100,000 challenge grant to support the AMS fSU AID FUND. Contributions 
to the fund will now be matched on a dollar-for-dollar basis. 
Your gift to the AMS fSU FUND will support small grants to students, young mathematicians, and 
established scholars. 

Enclosed is my (our) gift or pledge of: 0 $1000 0$500 0$250 0$100 0 other$ ___ _ 
Donor's name _______________ _ Street address _______________ _ 

City/State/ZiP-----------------------------------
Please make checks payable to the AMS JSU AID FUND and send them to the following address. 

American Mathematical Society • P.O. Box 5904 • Boston, MA 02206-5904 
For fUrther information, contact the AMS Development O.(fice at 401-455-4114. 

To use VISA or MasterCard, send to: 
American Mathematical Society • P.O. Box 6248 • Providence, RI 02940-6248 

OVISA OMasterCard Card Number:--------------- Expiration date:-------Signarure: ______________________________________ _ 

• Please note: A minimum gift of $20.00 is requested on VISA or MasterCard. 
0 Please check if you do not wish this information to be printed 

in the Notices annual listing of contributions. 
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Women in Soviet Mathematics 
Anatole Katok and Svetlana Katok 

Anatole Katok is professor of mathematics, and Svetlana Katok is 
associate professor of mathematics at Pennsylvania State University. 
They emigrated from the Soviet Union in 1978. 

1. The ''Woman Question" Throughout 
Soviet History 

Before discussing the place of women in mathematics during 
the Soviet period, we would like to give a very brief outline 
of the general situation of women in the Soviet U~on from 
its beginnings. Early Bolshevik ideology emphas1zed the 
destruction or radical transformation of all major structures of 
society, including the family. Total emancipation of wo~en 
was their avowed goal. On the other hand, in the practtcal 
work and the power structure of the Bolshevik party, women 
played a rather modest role from the very beginning. Still, the 
history of the movement and of the early Soviet State features 
several prominent women Bolsheviks who exhibited certain 
feminist attitudes and whose names were surrounded by a 
romantic aura. 

Inessa Armand (1874-1920), French by origin, was 
brought up in Russia in a wealthy textile manufacturer's 
family of French extraction. She married the scion of the 
family, had five children, and became involved in traditional 
"bourgeois" feminist activities. After she amicably separated 
from her husband, she converted to socialism, became an 
underground propagandist in Russia, was exiled and impris
oned, and was forced to emigrate. She became one of the 
most trusted associates and a close friend of Lenin, gained a 
reputation in Bolshevik circles for her worldly sophistication 
and linguistic abilities, and returned to Russia in 1917 in the 
famous (and notorious) "sealed train" with Lenin. After the 
Bolsheviks seized power, she held a number of important 
assignments and advocated creation of a special party body 
to deal specifically with women's problems. Despite the in
difference and even hostility of many Bolshevik leaders (the 
first Soviet "president", Ya. M. Sverdlov, being a notable 
exception), she succeeded and thus became the top autho~ty 
in the early Soviet years on women's problems and affmrs. 
She died early enough not to face the consequences of Stalinist 
reaction. 

An even more distinguished revolutionary woman was 
Aleksandra Kollontai (1872-1952), who made the struggle for 

women's liberation in the context of the Communist movement 
the central goal of her life. She consciously sacrificed her early 
(and happy) marriage to that goal. Her ambivalent attitude 
toward the Bolshevik faction stemmed from their comparative 
insensitivity to the specific problems of women. For many 
years she belonged to the moderate Menshivik faction, which 
was more open to parliamentary methods and to the dialogue 
with the mainstream "bourgeois" women's movement. She 
joined the Bolsheviks later to become a member of the Central 
Committee during the 1917 October uprising and went on to 
become a people's commissar (minister) in the first Soviet 
government. Later, she became Armand's successor as the 
top party functionary in charge of women's affairs and the 
Soviet ambassador in Norway, Mexico, and Sweden. She 
was very proud of her status as a single woman without a 
permanent or long-term attachment an~ relished .the wi~e
spread attacks on her "immoral" behav10r. In her mftuential 
1926 autobiography1 and other writings, she passionately 
advocated a radical transformation of the traditional family. 

Larisa Reisner (1895-1926) was younger and belonged 
more to the revolutionary literary avant-garde than to the 
party cadre. She was a fiery journalist and writer compared by 
some of her colleagues with John Reed. She was distinguished 
by an exceptional personal bravery which she demonstrated 
on a diplomatic assignment in Afghanistan with her husband 
F. F. Raskolnikov in 1921 and during her participation in 
the abortive Communist revolt in Germany in 1923. She 
was a good match for Raskolnikov, a veteran Bolshevik, 
later to become the only high Soviet official abroad (he was 
the ambassador in Bulgaria) who, during the great purge of 
1937-1938, not only refused to return to almost certain death, 
but who openly denounced the purge and Stalin. Instead of 
perishing in the GULAG, he died a few months later in 
a hospital in Southern France under not completely clear 
circumstances. 

We mention the names of Armand, Kollontai, and Reisner 
not for their own sake (after all, there were women among 
poets, artists, etc. of that period who were arguably even 
more remarkable), but because their personal examples, their 
writings, and other activities strongly influenced the first 

1 A. Kollontai, An autobiography of a sexually emancipated woman, Herder 
and Herder, N.Y., 1971. 

108 NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY 



Women in Soviet Mathematics 

postrevolutionary generation of educated women in the Soviet 
Union, including those who were not ardent Communists 
themselves. 

Less known to the general public but influential and 
revered by many in the mathematical community was Sofia 
Yanovskaya ( 1896-1966). A fiery commissar in her youth, she 
later became a respected logician and historian of mathematics, 
and during the 1930s and 1940s was one of two women who 
held a position of Professor of Mathematics at Moscow State 
University (the other was Nina Bari, see below). Yanovskaya 
was also notable for her keen interest in discovering and 
taking care of young people with exceptional mathematical 
talent (Olga Oleinik was one of her early lucky strikes). 

The major factors which formed attitudes of young women 
in the 1920s were: a declaration of equal access for men and 
women (but not necessarily for people from different social 
background) to all forms of nonmilitary education and jobs, 
backed by actual attempts to bring more women to various 
positions of authority and influence; an extreme simplification 
of the divorce procedure; legalization and removal of any 
moral stigma from abortion; acceptance of "cohabitation" 
without marriage; and the militant atheism of the official 
culture, which led to a sharp decline of church marriages 
among educated people. As a result, the character of the 
family among many educated urban young people changed 
considerably. Women strived with a certain degree of success 
for careers in many areas (including some traditionally 
exclusively male ones), the birth rate dropped dramatically, 
and among the most elite group it even became fashionable 
not to formalize their (civil) marriage in order "not to put a 
piece of paper above the mutual trust". 

These comparatively favorable conditions which were 
prevalent during the 1920s started to change in the 1930s after 
Stalin consolidated his power. The first generation of Bol
shevik leaders contained people from various backgrounds, 
including many intellectuals touched by the liberal ideas from 
the prerevolutionary period, even if they were violently op
posed to political organization of the prerevolutionary society. 
Some of these people-such as I. Armand, or the promi
nent intellectual and Soviet Minister of Education, A. V. 
Lunacharsky-died before Stalin's great purge of 1937-1938, 
others disappeared during the purge, and very few, including 
A. Kollontai, survived in relative obscurity. Stalin himself 
and his close associates did not possess any liberal attitudes. 
Stalin came from a very traditional (and troubled) family from 
the Caucasus, was educated in an Orthodox seminary, and 
throughout his life demonstrated a very conservative attitude 
toward women and their place in society. There were no 
women of the caliber of Inessa Armand or Aleksandra Kol
lontai in the second generation of the Bolshevik leadership 
despite an "opportunity" for promotion which opened for 
younger cadres after the purges of 1937-1938. A few years 
later, ominous legal changes came: in 1944, under the pretext 
of strengthening the family during the war, divorce was made 
almost impossible legally and highly unacceptable for people 
with any standing in society; abortion was criminalized, and 
"illegitimate" children as well as their mothers became a 

discriminated category. Primary and secondary schools were 
segregated by gender. A very strong emphasis was put on tra
ditional family values. There was, however, a peculiar twist in 
the Stalinist social policy. While traditional duties of a woman 
as wife, mother, and keeper of a household were emphasized 
and to a certain extent glorified, her burden as a productive 
full-time worker outside of the home was not supposed to 
disappear or even ease. In that respect, the Stalinist attitudes 
differed from the very reactionary but consistent policies of 
the Nazis, who on ideological grounds discouraged employ
ment of married German women to the point of (according to 
A. Speer2) damaging Germany's war effort. 

This change in attitudes and policies had several implica
tions. First, most married women, even those who were highly 
educated, led a miserable life, struggling to cope with two 
full-time commitments. The quality of family life was very 
low. Most accomplished males were dissatisfied with their 
overburdened wives and, since divorce was almost prohibited, 
adulteries and "second families" became almost the norm in 
the higher and middle echelons of society. Of course, at the 
very top of the social pyramid the problems were alleviated 
by the availability of domestic help (often provided by the 
state) and by the possibility for women not to work under 
the pretext of being a "faithful companion of a distinguished 
cadre" or, more frequently, to have a token job. 

Secondly, the careers of most women were severely 
constrained. Even in the absence of direct gender-based job 
discrimination, very few had the energy and stamina to 
advance their professional pursuits while caring for their 
husbands and children (usually one or two) in the traditional 
way in a society which did not care to make the necessities 
of life easily available, not to mention providing labor-saving 
devices. On the other hand, there was pressure on women to 
marry early because celibate single women did not enjoy high 
respect in society, and sexually active single women were 
disapproved of by the state, even if sometimes admired by 
people who surrounded them. 

Thirdly, whatever advances had been made in the previous 
period in accepting a broad equality of sexes by individuals 
were reversed. Most males primarily viewed women (allowing 
for exceptions) as sexual objects and domestic servants, 
certainly in practice, but also, amazingly, they would often 
try to justify such an attitude. This looks particularly ugly in 
light of the fact that most people became irreligious, so that 
the justification of the unequal position of the sexes in life 
(as opposed to unequal abilities or worth) which is sanctified 
by many religious creeds was not valid for them. Besides the 
direct impact in the family sphere, this "philosophy" may have 
influenced employers in their decisions about appointments 
and promotions even without any direct intention on the 
part of the state to impede women's professional advances. 
However, in order to demonstrate the advantages of the 
"most progressive society on the earth", a number of visible 
"decorative" positions were reserved for women. For example, 
from its creation in 1937 until "perestroika", around 49% of the 

2 A. Speer, Inside the Third Reich, Avon paperback, pages 294-295. 
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members of the rubber-stamp Supreme Soviet were women, 
while after the partially-free elections of 1989 the proportion 
of women in the new parliament, which acquired some real 
power, dropped to about 15%. 

After the death of Stalin in 1953, the most grotesque 
elements of his social policies were quickly alleviated. Divorce 
became reasonably easy, and its stigma was removed. Children 
born outside of marriage were given equal status with the 
rest. Abortion was decriminalized and, unfortunately, quickly 
became the leading method of birth control, strengthening 
the exploitative and irresponsible attitudes on the part of the 
male population. The state transferred some resources from 
the military and heavy industry to food production, residential 
construction, manufacturing of domestic appliances, and child 
care, among other things. The rigid social mores of the Stalinist 
era were relaxed, and the attitudes toward the roles and burdens 
of the sexes became somewhat more balanced. Schools were 
desegregated. 

However, internal changes lagged behind. The society 
remains male-dominated to a degree which most Americans 
would find hard to comprehend, given that more than half 
of the workforce is female and the vast majority of women 
work full-time without interruption from the end of their 
education to retirement. The "one-sided emancipation", in 
which women work full-time and are supposed to care for 
their families as if they do not, remains the dominant feature 
of the society. A striking lack of respect for women is still very 
common among men. The prevalent male attitudes toward 
the division of domestic duties, care for children, sex, and 
birth control are still very archaic. An amusing commentary 
on Soviet society's attitude towards women is a general 
negative reaction of the people from all walks of life to the 
relatively high visibility given to Raisa Gorbachev, obviously 
an accomplished and intelligent woman, during her husband's 
tenure as the Soviet leader. It seems that many people were 
particularly incensed by the fact that Gorbachev seemed to 
have been taking his wife's opinions seriously. By contrast, 
Yeltzin, a man with much keener political sense than his 
predecessor, demonstrates a healthy Russian attitude towards 
his wife: he likes her, but she knows her place and stays 
completely away from the public side of his life. 

As a reaction to the unbearable and demeaning double 
burden, which was viewed as a norm, many bright, highly 
educated women with a high potential for professional accom
plishment voluntarily chose not to work outside of the home 
or, much more frequently, to hold easy cushy jobs (usually 
obtained through connections), which left a lot of spare time. 
We know some of those women and think that in the U.S. they 
would be driven hard by professional ambitions and would 
have distinguished careers in various fields. 

Finally, a peculiar phenomenon needs to be mentioned 
which seems to be relevant to the following discussion 
about women in mathematics during the Soviet period. In 
the country as a whole, urban men usually marry in their 
mid- or late twenties, women in their early to mid-twenties. 
Surprisingly, among the children of certain groups of the 
highly educated elite ("the intelligentsia"), early marriages 

became rather common, beginning in the 1960s, and still seem 
to be popular. In those marriages, both spouses are in their 
late teens or very early twenties; they are often university 
undergraduates in their second or third year. 

2. Outstanding Women Mathematicians 
The 1920s was the first golden age of mathematics in the 
Soviet Union. While St. Petersburg was the leading center 
of mathematics in the country before the revolution, in the 
1920s Moscow quickly became a world-class center. An 
astonishing group of young mathematicians in their twenties 
and early thirties produced fundamental work in set theory, 
function theory, probability theory, differential equations, 
general and algebraic topology, differential geometry, and 
other fields. Among this group were several excellent women 
mathematicians. They were a part of a general wave of 
change which opened many new fields to women, although in 
mathematics their success was on the whole less prominent 
than in some other fields, such as chemistry. 

One of the early avenues which brought women to suc
cessful careers in various fields of science can be exemplified 
in its ideal form by the famous story of Pierre and Marie 
Curie. A talented young woman begins to work as an assistant 
to a distinguished researcher senior to her, marries him, and 
at the same time becomes his full-fledged partner in research. 
The history of science in the Soviet Union knows several 
such stories. In mathematics, the one which probably fits most 
closely to that model is that of A. A. Andronov (1901-1952) 
and E. A. Leontovich-Andronova (b. 1905). Andronov, a great 
radio-physicist, also made fundamental contributions in math
ematics, the most important one being a concept of structural 
stability which appeared in his famous 1937 paper written 
with L. S. Pontryagin. Andronov created an active group of 
researchers in the modem qualitative theory of ordinary differ
ential equations in Nizhnii Novgorod (then Gorky). His wife, 
Evgeniya Leontovich-Andronova, was a prominent member 
of this group. After Andronov and his most brilliant associate, 
A. G. Maier, died in the early 1950s, Leontovich-Andronova 
became the leader of the group. Her students and their students 
form one of the very few respectable mathematical schools 
in Russia outside of the three major centers in Moscow, 
Leningrad (now St. Petersburg), and Novosibirsk. 

The two most accomplished women mathematicians of 
the first Soviet generation were N. K. Bari (1901-1961) and 
L. V. Keldysh (1904-1976). Nina Bari was one of the leaders 
in real function theory and hamionic analysis of her time. Her 
lifetime work is summarized in a fundamental monograph3, 

which is arguably the second most important classic in the 
field, after the famous book by A. Zygmund. Ludmila Keldysh, 
the topologist and set theorist, was a remarkable personality 
in several respects. She came from a very prominent scientific 
family. Her father, V. M. Keldysh, was a leading expert 
in the area of structural engineering. Her younger brother, 
M. V. Keldysh (1911-1978), started his career as a brilliant 
complex analyst, later became a chief mathematician in the 

3N. K. Bari, A treatise on trigonometric series, Macmillan, N.Y., 1964. 
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Soviet space program, and then the president of the USSR 
Academy of Sciences. Another brother, Yu. V. Keldysh, is a 
distinguished musicologist. L. V. Keldysh's own family was 
no less remarkable. Her husband, P. S. Novikov (1901-1975), 
was a great logician and algebraist, and two out of her five 
children, Leonid V. Keldysh and S. P. Novikov, are prominent 
scientists; the latter is a 1970 Fields medalist. 

L. V. Keldysh's own mathematical achievements are 
very considerable. She made first-rate contributions to the 
areas of descriptive set theory and general topology, which 
were popular in the 1920s and 1930s, and later, when she 
was in her late fifties, she created an original school of 
geometric topology. She did important work in this field 
herself and brought up several students who became well
known mathematicians, including A. B. Sossinsky and A. V. 
Chemavsky. A short scientific biography of L. V. Keldysh 
has been published4 • L. V. Keldysh and her husband were 
also known for their exceptional honesty, independence, and 
extreme reluctance to bend their professional integrity under 
political pressure. In particular, L. V. Keldysh was openly 
critical of her all-powerful brother for his ambiguous stand 
on issues involving the relationship between the state and the 
scientific community and his reluctance to intervene on behalf 
of persecuted scientists. So, this is an example of a woman 
who had it all. 

The striking continued flourishing of Soviet mathematics 
during the 1930s and 1940s presents a dramatic contrast to 
the tragic state of the society in general. Not only the above
mentioned paper of Andronov and Pontryagin, but a number of 
other fundamental works of Soviet mathematicians date from 
years (like 1937) which symbolize immense suffering inflicted 
from within on a large part of the society. The mathematical 
community was not exempt from terror and harassment 
(L. G. Shnirelman (1905-1938) committed suicide after an 
encounter with NKVD5), but by the brutal standards of the 
time, it was not hit particularly hard. Most importantly, the 
professional activity of mathematicians remained mostly free 
of direct interference. For example, harassment of Lusin in 
the mid-1930s is so well remembered by mathematicians 
because it was a relatively atypical event. Thus, it seems that 
many highly gifted young people chose mathematics, perhaps 
unconsciously, as a "clean'' and "safe" occupation. 

Some of the young stars of the 1920s and 1930s became 
recognized leaders in major fields of mathematics, attracted 
large numbers of exceptionally bright students, and created 
brilliant "schools". We will use the word "school" in quotation 
marks as the name for a particular phenomenon, characteristic 
of mathematics of the former Soviet Union: Mathematicians 
of different ages are grouped around a leader, who is the 
former or current advisor to many (or most) of them. Lack 
of geographical mobility makes such an arrangement stable 
and natural. A weekly evening seminar run by the leader, 
or sometimes by a couple of his closest associates, is the 

4Russian Math. Surveys, 29:4 (1974) 155-161. 
5Peop1e's Comissariat for Internal Affairs-the name for the dreaded secret 

police at that time. 

focal point and the meeting ground for most members of the 
group. The "school" is usually referred to by the name of 
its founder, and sometimes it may continue to be referred to 
that way even after he moves away from active leadership. 
Among the "schools" which developed in Moscow from the 
late 1920s on, those by A. N. Kolmogorov, P. S. Aleksandrov, 
I. M. Gelfand, and I. G. Petrovsky stand out. A very high 
percentage of the most accomplished Soviet mathematicians 
of the next two generations are either their students or students 
of their students. 

It turns out that the only women from the next generation of 
Soviet mathematicians, and in fact of the whole Soviet period, 
to have achieved long-lasting world-class reputations-0. A. 
Ladyzhenskaya (b. 1922) and 0. A. Oleinik (b. 1925)6-were 
associated with Petrovsky's school, which was probably the 
~mallest i? size of the four. We will later offer some insights 
mto spectfic features of the Soviet mathematical culture 
which may be related to the difficulties mathematically gifted 
young women faced there. Probably those features were less 
pronounced around Petrovsky than elsewhere. This is highly 
spec~~ative, but it is well known that Petrovsky was a very 
sensitive and humane person. For example, later, during his 
tenure a~ the rector (president) of Moscow State University, he 
was willing to help in numerous individual cases, while being 
incapable of effectively controlling a vicious bureaucracy 
nominally subordinate to him. 

Olga Ladyzhenskaya, who was a stildent of both Petrovsky 
and S. L. Sobolev, created a distinguished "school" in partial 
differential equations and mathematical physics. Among her 
stildents were L. D. Faddeev and N. N. Uraltseva, another 
highly accomplished woman mathematician. Ladyzhenskaya 
and Uraltseva wrote a highly acclaimed monograph7 • This is 
one of the few mathematical books which continues to serve 
as a basis for ongoing research in a wide variety of areas. 

Olga Oleinik started her mathematical career with a series 
of joint papers with Petrovsky on the 16th Hilbert Problem, 
which became classic, and later made numerous contributions 
to various branches of the theory of partial differential 
equations. She also created a large "school"; probably the best 
known among her stildents is Yu. V. Egorov. 

Now let us move to the period of time with which we 
are familiar from first-hand experience, roughly from the late 
1950s to the late 1970s. It seems fair to say that the 1960s 
was the second golden age of mathematics in what was then 
the Soviet Union; as in the 1920s and 1930s, Moscow led 
the way while Leningrad was second with smaller numbers, 
but still world-class quality. While great stars of the previous 
epoch were still active and the best mathematicians of the 
middle generation, including Ladyzhenskaya and Oleinik, 
were in th~i~ prime, an exceptionally brilliant group of young 
mathematicians appeared who made fundamental contribu
tions very early (usually by their mid- or late twenties) and 

6The interested reader will find a survey of work ofLadyzhenskaya in Russian 
Math. Surveys 38:5 (1983) 171-181, and of 01einik in Russian Math. Surveys 
40:5 (1985) 267-287. 

70. A. Ladyzhenskaya, N. N. Uraltseva, Linear and quasilinear equations of 
elliptic type, Academic Press, N.Y., 1%8. 
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quickly became the leaders and the driving forces of So
viet mathematics. The fields where the previous generations 
held strong or commanding positions in the world, such as 
differential equations, group representations, and probability 
theory and its applications, received a new impetus. However, 
the greatest excitement seems to have been concentrated in 
the areas which had been somewhat neglected, first of all 
in algebraic and differential topology, algebraic geometry, 
algebraic number theory, and complex geometry. There is no 
need to mention specific names; those people are well known 
and, now in their fifties, many of them remain among the 
leaders in world mathematics. 

Only one woman held a prominent place among that 
group and, unfortunately, her life was tragically short. G. 
N. Tyurina was born in 1938, graduated from Moscow 
University in 1960, received her Ph.D. in 1963 (advisor, 
I. R. Shafarevich), published several pioneering papers on 
rigidity of complex structures during the late 1960s, and 
died in an accident during a kayaking expedition in the 
Polar Ural region in 1970. Her work, although not great in 
volume, turned out to be very influential8 • Galina Tyurina's 
personality defied many of the current stereotypes about 
successful women among Russians. Quiet and personally 
modest, but at the same time tough and self-confident, she 
clearly commanded a great respect among her ambitious, 
brilliant, and not always considerate male contemporaries. 
Making long trips in faraway, poorly accessible areas on foot, 
on skis, or by a portable kayak, which involved both hardships 
and danger, was almost an obsession among many young 
Russian intellectuals at that time. Strangely enough, those 
activities were called "tourist trips". Mathematicians were at 
the forefront of these activities. Although organized "tourist" 
clubs existed, it was considered more appropriate among the 
intelligentsia to travel in informal groups. On each trip there 
was a leader, usually the most experienced and authoritative 
person in the group. An accomplished alpinist, skier, and 
kayaker, Tyurina participated in many long and dangerous 
"tourist trips". On most occasions, she was the leader of 
predominantly male groups. This was the case on her last trip. 
Tyurina also played a very active role in the mathematical 
activities for talented high school students which we are about 
to describe. 

3. Trying to become a Mathematician 
Now let us try to follow the typical path of most talented young 
men and women into mathematics. It usually started fairly 
early. Beginning in the early 1960s, special mathematical high 
schools were organized in the major cities. Most of them were 
run by highly accomplished professional school teachers, 
sometimes with help from the faculty of a local teachers' 
college or a university. Programs in several schools were run 
by professional mathematicians either in a completely insti
tutionalized fashion, as in the "internats" (boarding schools) 
in Moscow, Leningrad, and Novosibirsk, or via semiformal 

8 A short description of her work can be found in Russian Math. Surveys, 26: I 
(1971) 193-198. 

initiatives from individual prominent mathematicians such as 
A. S. Kronrod (Moscow high school #7) or I. M. Gelfand 
and E. B. Dynkin (Moscow high school #2), who attracted 
younger colleagues as well as top graduate and undergraduate 
students as associates. Another older and less formal form of 
mathematical activity for talented high school students was 
kruzhki (this word literally means "circles", but the closest 
English equivalent is probably "workshops"). They usually 
met at the university once a week in the evening and were 
run by top undergraduates and sometimes graduate students 
who had tremendous enthusiasm for mathematics, and were 
usually themselves products of this system. Kruzhki did not 
offer any formal certificate to their graduates and were not 
geared to any particular "practical" purpose, such as prepara
tion for entrance examinations to the university, polishing the 
knowledge of the required high school curriculum, or even 
preparation for the olympiads (mathematical competitions). 
Instead, there were discussions of isolated or interrelated 
challenging problems, as well as essays from both nonstan
dard "elementary" and higher mathematics. Olympiads were 
organized in most major cities for the students in the last four 
years of the secondary school. Beginning in the early 1960s, 
the hierarchical system of regional, republican, and All-Union 
Olympiads were created, in which the teams of winners of the 
lower level olympiads competed. Each participant, however, 
worked individually. 

Female students were well-represented in all these activi
ties (special mathematical schools, workshops, and olympiads). 
It was quite clear at every level that they formed a minority 
among the participants (and in the case of olympiads, also 
winners), but it was a sizable and stable minority. We don't 
venture to offer any overall statistics, but it is quite clear 
that by any reasonable calculation, which would take into 
account both numbers and quality, the percentage of girls 
among the high school students successfully involvedin these 
endeavours was much higher than the percentage of women 
among successful research mathematicians ten years down 
the road. For example, we compared the future fate of male 
and female students who at least once during their high 
school years received first or second prize in the Moscow 
Mathematical Olympiads during the period covering most of 
the 1960s. We do not guarantee that our list is complete, but 
any omission is certainly not intentional, and almost surely we 
did not miss any women. This group contained sixteen men 
and four women. They all entered the mathematics program 
at Moscow State University with the intention of becoming 
professional research mathematicians. About 60% of the men 
from this group clearly achieved this specific goal. Moreover, 
most of those who became working mathematicians really 
made it to the top: for example, among them there are a Fields 
medalist, two Harvard professors, and at least five invited 
speakers at the International Congress of Mathematicians. 
A dramatic fact which is relevant to our topic is that no 
women from this group were fortunate enough to achieve this 
particular goal. They, as well as the remaining 40% of the 
men, either never received Ph.D.s in mathematics or stopped 
doing mathematical research soon after obtaining their Ph.D.s. 
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We do not imply that their lives were not fulfilled in other 
(including professional) ways. Let us go down the road and 
try to see what happened and why. 

It seems that the family and the high school environment, 
as well as the general prevailing attitudes in society, did 
not impede an early development of interest in mathematics 
among women. For example, during most of the 1960s, when 
the admission process was generally fair, women formed 
about 30% of the freshmen class in the mathematics program 
at Moscow State University, indisputably the most selective 
and prestigious mathematics program in the country. The 
attrition rate during the five years of study was fairly low, 
definitely not more than 20%, and even if it was slightly 
higher among women than among men, it did not affect the 
proportion in a serious way. Thus, more than a quarter of 
the graduates of the top mathematics programs in the country 
were women. In other top universities this proportion was 
at least as high and often higher. On the other hand, among 
several hundred clearly successful research mathematicians 
from the former Soviet Union of that generation (roughly 
forty to fifty years old), the number of women can be counted 
in single digits. The picture in the fifty to sixty years old 
group is approximately the same. Although our information 
about the younger generation (twenty-five to forty years old) 
is less complete, we have no evidence that the situation is 
very different among mathematicians who completed their 
education in the former USSR. In order to appreciate how 
dismal the situation is, one should go beyond the Ph.D. 
statistics and use employment figures with a certain care. 
There are tremendous differences in the quality of dissertations 
from different institutions in the former Soviet Union; and 
there is often little correlation between, on the one hand, the 
research merit of a mathematician and, on the other, his/her 
place of employment (at least under the old Soviet regime). 
For example, many highly accomplished mathematicians who 
emigrated from the Soviet Union and were given high level 
positions in top American universities had not been employed 
as academic or research mathematicians in the Soviet Union 
at all. On the other hand, there are a large number of various 
technical and pedagogical colleges around the country. Not 
all the faculty of those institutions, which included a large 
number of women, necessarily hold an equivalent of a Ph.D. 
Most of them have to teach· about twenty hours a week (in 
class), and either do not do any research at all or produce a 
small number of papers which usually appear in proceedings 
of their own institutions. 

A certain, although still biased, indication of the situation 
of women can be extracted from their number (between 
zero and two) among about a hundred members of the 
Steklov Mathematics Institute in Moscow during most of its 
history, their representation among the members of the USSR 
Academy of Sciences (only Ladyzhenskaya and· Oleinik are 
members, and both were elected during the last decade), and 
by the very small number of women among the authors of 
articles in, say, the top ten Soviet mathematical journals. Let 
us consider a representative example. The journal Uspehi 
Matematicheskich Nauk (translated into English under the 

title Russian Mathematical Surveys) is unique in publishing 
major survey articles by leading scholars, which usually, 
to a considerable extent, are based on the authors' own 
research and often contain previously unpublished results. 
Thus authors of those articles in the long run can be viewed as 
representative of the elite of Soviet mathematics. Among 564 
original (nontranslated) articles published in Uspehi during 
the period 1961-1985, twenty-three have a woman author 
or a coauthor9• Here it must be noted that in ten out of the 
twenty-three articles the woman (co)author was 0. A. Oleinik 
(a remarkable personal achievement), who was the deputy 
chief editor of the journal for most of the period. Finally, 
probably the most reliable test is the following. During the 
last four years, mathematicians from the former Soviet Union 
became frequent visitors in mathematical institutions all over 
the world. Since they have no funds for travel, their ability 
to travel is totally dependent on obtaining paid invitations, 
and it is reasonable to assume that on the whole the number, 
length, and level of such invitations agree in general with their 
research merit. As everybody knows, the number of women 
among these visitors is extremely small. 

4. An Attempt at Analysis 
Having described a sad overall situation of women in Soviet 
mathematics, where very often a promising start leads to an 
eventual nonfulfillment of the original goal, let us try to discuss 
specific causes of that state of affairs. It seems to us that the 
general features of Soviet life described in §1 provide at least 
a partial clue. The slowdown in the professional development 
of talented women usually takes place in the later part of their 
university years or, for some of those who manage to get 
into the three-year postgraduate program, during that period. 
In other words, it happens between the ages of nineteen to 
twenty-four. By U.S. standards, this is a very early age to 
decide whether a person would be a successful mathematician. 
Quite a few mathematicians in this country who eventually 
became very successful did not prove themselves until their 
late twenties or even thirties. However, in the former Soviet 
Union, especially in the top centers, it is usually assumed 
that a young person who does not demonstrate aptitude for 
independent research by the end of her or his university years 
(i.e., by the age of twenty-one or twenty-two) has no chance 
to succeed later. Furthermore, this aptitude is often gauged by 
the ability to handle relatively complicated questions fast and 
by self-confidence in handling sophisticated modem material. 
This helps to explain an unexpectedly high failure rate among 
both men and women who have shown an early promise. 
Faced with new types of challenges, such as learning about 
spectral sequences or quantum groups, and striving to perform 
at the level compatible with their earlier successes in, say, 
olympiads, some of-them lose interest while others begin to 
doubt their ability to become mathematicians. 

Why, however, do women suffer proportionally more from 
this kind of ordeal? Firstly, it seems that, for whatever reason, 
whether internal or imposed by societal attitudes, women on 

9Russian Math. Surveys, 42:1 (1987). 
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the average tend to be somewhat less self-confident and more 
prone to self-doubt. Even a benign but tactless comment from 
a revered advisor, which implies insufficient quickness of 
reaction or depth of penetration of a new concept, may hurt 
some young women more than their male counterparts. 

A much more important, and arguably the principal, 
reason why the emphasis on early success was harder on 
women lies in the consequences of the peculiar tendency to 
early marriages, mentioned at the end of §1. A promising 
young woman mathematician gets married-very often to her 
classmate, and, naturally, sometimes a top one-and usually 
has her first child during the crucial late undergraduate years. 
At that time an approximate equality in the speed of her 
professional development and that of her male classmates 
(often including her husband), which held through the high 
school and early university years, gradually begins to erode. 
The hardships of keeping a household and raising even one 
child in Russia are very considerable and usually are shared, 
even by the most well-meaning men, only marginally. Nat
urally, those difficulties are often aggravated if the marriage 
breaks down or is in trouble. Still, all these difficulties would 
not overwhelm a woman who possesses both talent and a 
reasonably strong character if she were allowed to adjust the 
pace of her professional development. Examples of women 
who emigrated from the Soviet Union and made a successful 
mathematical career quite "late" by accepted Soviet standards 
underscore this point. The problem was that in the Soviet 
Union the prevailing attitude was basically "once out, never 
back again". Perceived failures of women to develop their 
early mathematical potential fed back on the prevalent attitude 
among men (including many top intellectuals) that this was 
not accidental; women simply cannot devote themselves as 
fully and entirely to mathematics as it demands. So rather than 
get back "in shape" after the most difficult period of raising 
young children is over, our woman mathematician (who has a 
diploma from a top university and sometimes even managed 
to write a passable Ph.D. thesis) would at best settle for an 
easy sinecure where she would be able to continue caring for 
her family and enjoy such pleasures of life as nice vacations, 
theater, etc., and at worst would join the majority of her female 
compatriots who face exhausting and nonrewarding jobs and 
still take full care of their often troubled families. 

Some features of mathematical culture, prevalent at least 
in the most prestigious mathematical "schools" of Moscow, 
attenuate this picture. Opinions concerning the merit of 
particular works, individual mathematicians, and whole areas 
of mathematics were strong and often not very favorable. 
Those opinions often reflected genuine deep understanding 
of mathematics and an uncompromising attitude toward 
mediocrity, and could be understandable when ·they were 
expressed by brilliant mathematicians still young but already 
broadly acclaimed. But they produced certain side effects 
on not so well-established people and especially on young 
students. Many promising students developed unrealistically 
high standards for themselves and were willing to work only 
on big new theories or on exceptionally difficult problems. The 
word "trivial" was very popular among students, and for some 

of them it became a synonym of "clear" or "understandable". 
Some of the olympiad winners mentioned above fell victim 
to that attitude. Elitism and the cult of excellence sometimes 
reached excessive levels, at which everyone and everything 
who was not perceived to be the very best was ignored 
or treated in a patronizing fashion. Although mathematics 
seems to be one of the fields farthest removed from politics, 
and although upholding scientific integrity and abiding by 
scientific criteria was to an extent viewed as a form of indirect 
protest against the system, certain elements of the totalitarian 
mentality did not escape even some of the best mathematical 
minds. A certain lack of tolerance and an excessive conviction 
in their righteousness are perceptible among them. An ultimate 
example of such an attitude, which spreads beyond the purely 
professional judgment, appeared recently in a conversation 
one of us had with a very distinguished mathematician 
who made a political accusation against a colleague. When 
confronted with a retort that his evidence was insufficient 
and hence the presumption of innocence should apply, he 
answered that the presumption of innocence was good for 
"our" (i.e., Western) world, but they in Russia simply see 
through things. 

How does all this affect women mathematicians? Well, 
for example, it gives a seal of approval from some of the 
top mathematical minds to some common prejudices about 
women and their role in society. Faced with repeated failures 
of their female students to live up to the early promise, they 
internalize the ideas of certain intellectual deficiencies or at 
least peculiarities of the female nature. They refuse to see 
that in most cases the slowdown is due to discernible outside 
factors and that given more time, a more tolerant environment, 
and sometimes a "second chance" to start from scratch, those 
women (and many men as well) would succeed. A particularly 
popular idea is that in order to succeed a promising woman 
would have to sacrifice her family life. As far as we can see, 
this is based on archaic ideas about family prevalent in Soviet 
society. 

5. Comparison between Soviet and 
American Mathematical Culture 

There are certain superficial similarities between the situation 
of women in mathematics in the United States and in the 
Soviet Union. In both places, the overall percentage of women 
among active research mathematicians is low, and the ratio 
of women decreases as the professional ladder is climbed. 
However, we would like to argue that, upon more thoughtful 
inspection, the picture looks very different. We are, of course, 
aware that the picture drawn in the previous sections reflects 
the situation in the Soviet Union mostly during the 1960s 
and 1970s, whereas our U.S. experience comes from the last 
decade. Still, we think that the main points in which the 
situation differs remain valid. 

Two main problems in the way of enhancing women's 
participation in U.S. mathematics seem to us to be (i) 
certain cultural attitudes that act at the family and grade 
school level which discourage the interest and appreciation 
of mathematics among most young girls (and among many of 
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the boys as well!), and (ii) lack of interest in and appreciation 
of academic mathematical careers among female students 
who show aptitude toward mathematics (again this is true 
about many American male students as well). Thus, in the 
United States the problem is an insufficient "pool of talent", 
both on an undergraduate and graduate level. We maintain 
that the above discussion demonstrates that these factors 
do not play an important role in the Soviet Union. Rather, 
the problem is with wasting available talent at the crucial 
stages of development. There is an important difference in the 
attractiveness and prestige of mathematics (compared to other 
pursuits) as a career and lifetime occupation in the United 
States and the Soviet Union. In general, mathematics is more 
highly regarded in the latter. To put it simply, many of the 
Soviet olympiad winners magically transported to the United 
States' family, school, and social environment would end up 
in medical, law, or business schools rather than in graduate 
school in mathematics. 

It seems to us that the professional environment for young 
people who already have committed themselves to a career 
in mathematics is in general friendlier and less harsh in the 
United States than in the Soviet Union. This certainly applies 
to young women, contrary to frequently expressed opinions. 
On the other hand, the pursuit of an academic mathematical 
career in the first decade after the Ph.D. is both more 
demanding and more stimulating in the United States. This 
includes a series of temporary appointments, moving around 
the country, uncertainty about tenure, and constant pressure 
"to prove oneself'. In the Soviet Union, the equivalent of 
the Ph.D. is considered a certain landmark rather than just 
a starting point of a career. Usually, a mathematician would 
hold a job in the same place for many years after his/her 
Ph.D. The main outside stimulus to mathematical productivity 
is obtaining the higher, Doctor of Science, degree, roughly 
a prerequisite for a promotion to a full professor10• This 
difference brings us to another serious obstacle to women's 
mathematical advancement in the United States related to 
what is usually called "the two-body problem". The necessity 
for a professional (i.e., academic) couple to find two jobs in 
the same geographical area leads to various strains and often 
to disproportional sacrifices on the part of one of the spouses. 
Arguably, this is more often (although far from always) a 
woman than a man. Since in the Soviet Union most of the 
mathematicians are concentrated in a very few centers, and 
people are not disposed to move out of Moscow or Leningrad 
anyway, "the two-body problem" does not play an important 
role there. Weighing all these factors, we are inclined to 
assert that the current situation of women in the mathematical 
profession in the United States looks considerably less grim 
than that in the Soviet Union at any period of its history. 

It is interesting to consider the fate of some women who 
experienced both systems. Among emigrants from the Soviet 
Union who eventually came to the United States during the 

10Due to the political considerations coming from both the state authorities 
and the mathematics establishment during the twenty-year period beginning in 
the late 1960s, many outstanding mathematicians were unable to obtain that 
degree. 

1970s and early 1980s, there are many mathematicians at all 
stages of their careers. According to our information, which 
is admittedly far from being complete, the number of women 
with Ph.D.s was rather small. On the other hand, we know 
of many dozens of women who graduated from mathematics 
programs in Moscow, Leningrad, and other top universities. 
The majority of them did not attempt to pursue an academic 
career. Instead, they found jobs in industry, in many cases in 
the advanced high technology firms. It seems that typically 
they were quite successful and satisfied with their careers, 
working on meaningful, challenging, and demanding projects 
which present a favorable contrast to jobs they held in the 
Soviet Union. A smaller number among those women went 
to graduate school in mathematics or related fields such as 
statistics or operations research and were able to obtain their 
Ph.D.s. One of the authors of this article belongs to this group. 
She graduated from Moscow University cum laude in 1969, 
and her story before the emigration from the Soviet Union in 
1978 in general follows the pattern described in §3. In this 
case, as well as in many others, some additional difficulties 
arose from anti-Semitic policies prevalent in the Soviet Union 
during that time. In 1979, she entered the graduate program 
at the University of Maryland, received her Ph.D. in 1983, 
and after that experienced a more or less typical career of a 
young American mathematician which included facing and 
eventually successfully resolving a "two-body problem". The 
opportunity to do that (given sufficient determination) with 
a ten-year delay and after a first unsuccessful try seems to 
represent a quintessence of the difference between the two 
systems. 

The group of women who came to this country from the 
Soviet Union with Ph.D.s in mathematics is much smaller, 
and we do not possess enough information to make any 
generalizations. One outstanding example, however, must be 
mentioned. Marina Ratner graduated from Moscow University 
in the early 1960s, received her Ph.D. in 1969, and immigrated 
to Israel in 1971. A few years later she moved to the 
United States and obtained a position at the University of 
California, Berkeley, where she is currently a full professor. 
Her accomplishments, especially during the last five years, 
indisputably brought her to the very first rank of U.S. 
mathematicians. 

6. Do They Have a Future? 
So far we have presented a historical study which describes 
a series of stationary or slowly changing situations taking 
place until 1988. Dramatic changes of the last four years led 
to the disappearance of the Soviet Union and changed life 
in its successor states beyond recognition. Thus it seems that 
our discussion so far bears little relevance to the present and 
immediate future of women mathematicians in the former 
Soviet Union. This question has to be addressed in a broader 
context of the present and future tendencies in Russia and 
other successor states of the USSR, and the answer is not 
going to be particularly specific to women. 

In terms of living standards and infrastructure, those 
countries (with a highly tentative exception of the Baltics) are 
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bound to remain for some time at the Third-World level and far 
below such more advanced industrialized countries as Brazil 
or Mexico. On the other hand, both the general educational 
level and the quality of the scientific enterprise in some areas 
are comparable to the most advanced Western countries. In 
other words, the "supply" of advanced knowledge, expertise, 
and creativity in such areas as mathematics is rich. We would 
like to argue that, unfortunately, the domestic "demand" for 
such skills is bound to be low for a considerable period 
of time. In the new situation of impoverished market or 
semimarket economies, a premium will be put first on 
entrepreneurial talents (often with ·an unpleasant or even 
criminal streak), and second on direct applicable expertise 
in practical areas, such as agriculture, banking, and various 
service industries. Undoubtedly, some of the best young brains 
with an aptitude for mathematics will be (and already are) 
diverted to those and similar pursuits. However, in order 
to do that, people would have to "get their hands dirty", 
something the Russian intelligentsia, the main supplier of 
scientific talent in the country, has traditionally been loath 
to do. Besides, the living standard and especially the general 
quality of life of an even reasonably successful Russian 
or Ukrainian entrepreneur or manager will be lower than 
that of a typical Western professional, e.g., an academic. 
But bright young men and women with good mathematical 
university educations (which are still available and probably 
will continue to be) have another option: to go to a graduate 
school in the U.S. or (less likely) another Western country. 
The American system of graduate education seems to be made 
to provide a singularly welcoming environment to people 
who are bright, well prepared, and devoted to mathematics, 
with a high stake in their eventual success and comparatively 
uninterested in immediate gratification as consumers. Unlike 
many of their counterparts from the non-Western world, they 
were brought up within an exotic but brilliant offshoot of the 
great Western cultural tradition, which provided them with a 
cosmopolitan outlook, cultural values compatible in the broad 
sense with the American ones, and at least reasonable, and 
more and more often excellent, mastery of English. While 
established mathematicians are often torn between an acute 
desire to avoid material misery of life in the new states and 
loyalty to their places and their culture, this dilemma is much 
less acute for young people who have less to lose and on the 
whole more to gain. Ideally, those people should not be cutting 
the ties with their countries, as happened to the emigres who 
left in the 1970s and early 1980s. While it is unrealistic to 
expect that many of them would come back on a permanent 
or even half-time basis, they would tend to maintain various 
connections with their motherland(s), which they left with 
the consent of the authorities as unharassed, free citizens. 
Strengthening those ties should be one of the focal points of 
various assistance and exchange programs being launched in 
the U.S. and elsewhere in the Western world. 

What will happen to the highly developed mathematical 
enterprise in Russia and other former Soviet republics? It 
definitely cannot continue to exist in the same form as 
when people were not free to move and science was heavily 

subsidized to make it an attractive pursuit within the range of 
options available in a closed society. A society that is both poor 
and open cannot afford a world-class scientific (in particular 
mathematical) enterprise according to the law of "supply and 
demand" (one of whose well-known manifestations is "brain
drain"), interpreted in an appropriately loose sense. This does 
not mean we should watch the demise of the great Russian 
mathematical tradition with a philosophical resignation. After 
all, the question is at what level the mathematical tradition will 
survive in Russia, and it is far from academic. A strong case 
can be made that mathematics there may still be amazingly 
vital and attractive to talented people when compared with 
other countries with similar living standards. A considerable 
number of established mathematicians may choose to keep 
their home base there, spending only a fraction of their 
time abroad. Given enough Western support, that kind of 
arrangement may become attractive to some of the best young 
people, including those who will have received their Ph.D.s 
abroad. 

Let us now return to the discussion of women mathemati
cians. Predictably, the recent exodus of highly accomplished 
mathematicians from the former Soviet Union did not feature 
many women. There are some remarkable exceptions, though. 
We mention one of them. Vera Serganova, a young, brilliant 
mathematician from Moscow, was appointed last year as an 
assistant professor at the University of California, Berkeley, 
thus becoming the second female faculty member there. 

Women are much better represented among graduate 
students from the former Soviet Union, whose numbers are 
rapidly increasing across the U.S. Quite a few of them are 
already married, in accordance with the trend described above. 
Usually both husband and wife come as graduate students, 
sometimes to the same department, but often to different 
departments of the same university or even to different 
universities located nearby. These couples are getting the 
taste of the American "two-body problem" even before they 
enter the country: they have to decide how to choose among 
the variety of options available to them. At that junction 
some of the male applicants discover to their surprise that 
the rules of the game are different in the U.S.: a wife may 
get better options than her husband by virtue of having, for 
example, a higher TOEFL score even if she is slightly more 
junior mathematically. The prospects of these young women, 
married or unmarried, look to us on the whole to be very 
bright. Having received an earlier education in a system which 
does not discourage women at an early age and puts a premium 
on early and deep commitment to mathematics, they are going 
to face the critical stages of their professional development 
in a more friendly and tolerant American environment. They 
do have a future as mathematicians, but the difference they 
are going to make will be felt in the context of American 
mathematical culture, where those women will be a significant 
part of the new wave of female mathematicians who will finally 
acquire an honorable place in the mathematical community. 
This will happen as a result of their efforts and achievements 
and not through any kind of affirmative action or preferential 
treatment. 
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former Soviet Union. 

This article primarily concerns the American Mathematical 
Society's Aid Fund for the former Soviet Union (fSU). Other 
projects are also briefly described. 

Background 
A major brain-drain is going on. Many mathematicians have 
been leaving the fSU. 

America's first response was its traditional one. Univer
sities, competing with each other for the best faculty, have 
been hiring mathematicians from the fSU. This is as it should 
be. American universities rank among the best in the world 
precisely because they compete for the best faculty without 
regard to nationality. However, in the case of the fSU, this 
response is not enough. The number of good mathematicians 
in the fSU could fall below a critical level necessary to sustain 
intellectual activity or to educate and inspire students. As 
a result, the whole enterprise of high-level mathematics in 
the fSU could collapse. If that happened, the U.S. and other 
Western countries would simply not have enough jobs to 
absorb the influx of mathematicians. 

There are many reasons why the collapse of the mathemat
ical enterprise in the fSU would be a disaster. Some of them 
involve the uniqueness of the mathematical style in the fSU, its 
success in producing and nurturing high-level mathematical 
talent, and its distinctive tradition of mathematical pedagogy. 
It would be pleasant to dwell on these positive subjects, but I 
assume that they are well known. 

Why are mathematicians leaving the fSU? For some, 
emigrating is an immutable personal goal. For them, now that 
exit visas are easily obtained, nothing will keep them from 
leaving. 

Many other mathematicians in the fSU report that they 
would personally prefer to stay there, but that they might 
emigrate anyway because they are nervous about the future. 
There are three main worries: 

1. Economic worries. Will they continue to be able to 
feed their families? A survey showed that the recent economic 
changes left pensioners, invalids, and scientists as the three 
groups that are in the worst economic situation. 

2. Academic worries. Will they continue to find enough 
mathematical stimulation to continue their research? This is 
threatened by the emigration of their colleagues and by the 
problems in the mathematical institutions described in other 
reports in this volume. 

3. Political worries. Will there be a reactionary coup 
d'etat? This, of course, is beyond the reach of any aid effort 
by mathematicians. 

Simply put, the goal of the AMS fSU Aid Program is to 
alleviate the first two worries above so that mathematicians 
who would rather stay in the fSU have a chance to do so. 

The AMS fSU Aid Fund 
During its first four months of existence, the AMS fSU 
Aid Fund received contributions from individual American 
mathematicians totaling $70,000. These contributions came 
at a time of serious unemployment and pay cuts within the 
American mathematical community. The generosity of this 
response is magnificent. 

The Sloan Foundation has matched this $70,000 (and has 
promised to continue to match up to $100,000). The Soros 
Foundation donated $100,000, based on the success of the 
appeal for contributions by members. 

1. Grants to Individual Mathematicians 
What is being done with these funds? The money collected so 
far is being used for the first priority: the program of Grants 
to Individual Mathematicians in the fSU. These grants are for 
$50 per month. This amount is many times a mathematician's 
salary in the fSU because of the extreme exchange rate. It 
is enough for a family to live on, and it is likely to remain 
so because the inflation denominated in dollars is low. (The 
inflation denominated in rubles is near hyperinflation level.) 

Donations to the AMS fSU Aid Fund are extraordinar
lly cost-effective. By giving $200, you can support a Russian 
mathematician for an entire year, after factoring in the Sloan 
matching funds and the Soros informal matching grant. The 
AMS does not take out any overhead, and Russia has agreed 
not to tax the grants. 
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2. Support of New Institutions 
The AMS fSU Aid Fund is trying to support some new 
mathematical institutions: the Moscow Mathematical Institute 
(MMI), the Independent University of Moscow (IUM), and 
the LOMI-potok. See the article, "Some Institutions in the 
Former Soviet Union" in this issue for a description of these 
institutions and for reasons why supporting them will help. 

Some profits in rubles from AMS publications in the fSU 
have been donated to the IUM. The AMS has undertaken 
the complicated legal task of setting up the MMI as a joint 
Russian-American nonprofit organization. 

The preliminary round of Grants to Individual Mathemati
cians was given to mathematicians at these three institutions. 
(These preliminary grants served the additional function of 
ironing out the problems in the granting system.) 

3. Aid to Libraries 
Unlike the two listed above, this program is still in the 
planning stage. Mathematical libraries in the fSU have stopped 
receiving foreign books and journals because they lack 
the hard currency to pay for them. The AMS plans to 
support libraries by donating its own books and journals 
and soliciting donations from other mathematical publishers. 
Susan Friedlander of the University of lllinois at Chicago is 
in charge of this effort. 

Organization 
The main lines of the AMS fSU Aid Fund were formulated 
in discussions with mathematicians in Moscow during an 
exploratory trip I took there in February 1992 at the request 
of AMS President Artin. The response of the AMS has 
been very rapid. Only ten months elapsed between the time 
of the receipt of my report and the time the first money 
for Grants to Individuals was in the hands of Russian 
mathematicians. Because of the policy of no overhead, this 
had to be achieved with almost no staff, just Tim Goggins 
(Assistant to the Executive Director for International Affairs) 
and Sergei Gelfand (fSU liaison) working very hard. Among 
sciences mathematics is in the lead here. Aside from us, 
only physics and astronomy have programs that have actually 
delivered money to the fSU. 

There are unusual administrative problems in the effort. 
If you need a governmental decision, it is never clear who in 
the fSU, if anyone, has the authority to make the decision. 
Communication with mathematicians from the fSU is often 
difficult, because mail and email don't always work. The 
mechanisms of academic funding that are an essential part of 
our lives have never been present in the fSU. These include 
accountability for funds dispersed and peer review as the 
basis for making awards. One result that we hope will come 
from our efforts is the introduction of these principles into 
mathematical culture in the fSU. 

What others are doing 
The Sloan Foundation established a program through grants 
to some individual American universities for visits of one 

semester by mathematicians from the fSU. Similarly, German 
mathematicians are organizing a program of visits of one to 
six months by about fifty mathematicians per year from the 
fSU. The German program is supported by the Volkswagen
Stiftung, the Alexander V. Humboldt Foundation, and the 
Deutsche Mathematiker-Vereinigung. The AMS program is 
designed to mesh with these visitor programs by the rule that 
a mathematician with an AMS grant who visits abroad will 
not lose the grant, but will lose only the pay for those months 
spent abroad. 

The Max-Planck Society and a German private foundation 
are giving some support to the Euler Institute in St. Petersburg. 

The Societe Mathematique de France has a program 
initiated by Jean-Michel Kantor of grants to individuals. 
Unlike our program, the French program is restricted to very 
young mathematicians. The AMS cooperates with the French 
program by exchanging names of grantees in order to insure 
that no mathematician receives more than one grant. 

Hope for the future 
All programs like those described so far should be thought 
of as "first aid". Without this prompt action, the collapse 
of the whole mathematical enterprise would be inevitable. 
By realistic estimates, however, it will be ten years before 
the economy in the fSU is robust enough to support science 
without the benefit of outside aid. The AMS and other 
programs outlined above cannot be stretched out for ten years. 
Fortunately, there are other sources of support in the works, 
not only for mathematics but for science in general. 

George Soros has announced the creation of an Interna
tional Science Foundation for the fSU. This began operation 
on January 1, 1993, although it will take some time before 
the first money can be granted. Soros says that he intends 
to donate $50 million per year for at least two years. There 
are four mathematicians on the Advisory Council of this 
Foundation. The preliminary plan is that this Foundation will 
work closely with the three professional societies (including 
the AMS) that already have fSU aid programs in place. 

The U.S. Congress has authorized up to $25 million for 
science in the fSU. As of now, it is not clear whether any of 
this money will actually be spent. So far, the U.S. government 
has shown more immediate interest in supporting dangerous 
fSU scientists (i.e., those with skills that might be useful 
to Saddam Hussein) than in supporting excellent scientists. 
There are very few dangerous mathematicians. Similarly, the 
European Economic Community has authorized $6 million 
for this year, none of which has actually been spent. 

The prospect of these longer-term solutions justifies the 
AMS "first aid" effort. The AMS and the mathematicians who 
are contributing to the AMS fSU Aid Fund will be able to look 
back with pride to the fact that they kept the flame burning 
until a more permanent solution was found. 

For more information on how to contribute to the AMS 
fSU Aid Fund, see the ad on page 107. 
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I will emphasize Moscow in this report because it is the most 
important mathematical center in the former Soviet Union and 
because most of my experience has been in Moscow. (I lived 
there for half a year in 1980, and I have visited regularly since 
then.) 

The mathematical institutions of Moscow are almost 
unimaginable to an American mathematician. One finds 
negative characteristics, like anti-Semitism and discrimination 
against mathematical quality itself, but there are also positive 
characteristics, like idealism, that are hard to match anywhere 
else in the world. 

This article deals with controversial subjects. The opinions 
expressed are my own. If you disagree with them, please blame 
me, not the AMS fSU Aid Fund. 

Mech.-Mat. 
The Department of Meyhanics and Mathematics of Moscow 
State University is affectionately known as Mech.-Mat. 
Mech.-Mat. was historically one of the great mathematics 
departments in the world. It is among the two or three greatest 
in history by the measure of total mathematical achievement 
of its graduates. 

Soviet mathematics was vulnerable to anti-Semitism be
cause many of the Russian mathematicians of the highest 
level are Jews. There have been two major outbreaks of 
anti-Semitism in post-war Russia. The first came at the end 
of Stalin's reign, and the second came in 1968 and continues 
today. Mech.-Mat. was strongly affected by these. 

The anti-Semitism at Mech.-Mat. in admissions policies 
and Ph.D. exams has been fully described in print in the 
West, so I won't dwell on it. The discrimination in admissions 
policies was particularly injurious because, for many students, 
denial of admission at Mech.-Mat. meant an end to their 
chance to become a mathematician. 

Perhaps even more insidious, however, was the discrimi
nation in hiring of faculty at Mech.-Mat. So far as I know, no 

Jews were hired after 1968. Was this discrimination or acci
dent? There is no smoking gun: no one involved in hiring said 
openly that they were discriminating against Jews. However, 
the circumstantial evidence is there to be seen by any mathe
matician who knows what good mathematics is. The quality 
of the faculty declined rapidly. Consider the quality of the 
faculty hired before 1968, including Kolmogorov, Gelfand, 
Arnold, Manin, and Novikov. Then consider the list of Jews 
who should have been offered faculty positions after 1968 in 
order to continue this tradition of quality, including Kazhdan, 
Margulis, Beilinson, Drinfeld, ... One could continue this list 
for a long time before descending to the quality prevalent 
among the faculty that were actually hired after 1968. 

As the quality of the faculty declined, those who were 
less successful mathematically started being jealous of those 
whose work is internationally acclaimed. As Andre Weil said, 
first-class mathematicians want colleagues who are better 
than themselves, while second-class mathematicians want 
third-class mathematicians as colleagues. The second-class 
mathematicians held the power in the department. The result 
was what I will call "discrimination against quality". (I could 
find no single word for this form of behavior in English.) This 
has led to departures of some of the best faculty members. 
For example, Arnold and Rudakov chose to leave Mech.-Mat. 
within the last four years, but did not emigrate from Russia. It 
would be wrong to say that there are no good mathematicians 
left at Mech.-Mat., but certainly the good mathematicians 
aren't in control. 

In post-perestroika years, the problems with the faculty 
haven't improved. However, discrimination in the admissions 
policy is now gone. Being admitted means less now that 
the quality of the education available has declined. The best 
students report that they don't find the classes at Mech.-Mat. to 
be so stimulating. Admission is primarily good for obtaining a 
draft deferment, so that one can study mathematics elsewhere 
in the rich Moscow mathematical environment. 

The university itself is surrounded by a tall fence, and 
guards are always posted at the doors. No spirit of openness 
exists there-it is formally closed to outside scholars. I have 
given some thirty lectures there, and I never once had formal 
permission to enter the building. To enter, I have posed as an 
academician's family member, flashed a borrowed university 
pass, and even climbed the fence. The zealousness of the 

FEBRUARY 1993, VOLUME 40, NUMBER 2 119 



.............................................................................................................................................................................. ______ _ 
Russian Institutions 

guards has periodically gone up and down; at the moment it is 
down. But Moscow mathematicians have generally been able 
to get in somehow. 

Once in the building, one finds a rich mathematical 
life that is tolerated but not encouraged by the Mech.-Mat. 
faculty. Seminars, few of whose members may· have an 
association with the university, meet there. People going to 
different seminars meet each other in the hall and talk about 
mathematics. As a physical place, Mech.-Mat. is the center of 
Moscow mathematical culture. 

Steklov Institute 
The Moscow Mathematical Institute of the Academy of 
Sciences, more usually called the Steklov Institute, has no 
real analogue in America. Administratively, it resembles an 
American national laboratory. Over a hundred mathematicians 
work there, with no duties other than mathematical research. 
Many of them, however, simply don't bother with research or 
even bother to show up in the building. There were similar 
mathematics institutes in other East European countries. They 
were quickly recognized as economically untenable after the 
collapse of Communism, and they folded. 

As with a national laboratory, admission to the Steklov 
Institute is not open to nonmember scholars. Unlike the 
Mech.-Mat., it is not always possible to circumvent this 
prohibition. Also unlike the Mech.-Mat., there is no sense of a 
living mathematical culture in the building. You don't expect 
to run into good mathematicians by chance in the halls, and I 
never once heard a mathematical conversation there outside 
the context of a seminar. 

The Steklov Institute also fell prey to both waves of 
anti-Semitism. To my knowledge, no Jew was hired after 
1968. Well, that's not quite true. There was one exception in 
the post-perestroika years: Margulis was offered a position 
at the Steklov Institute in 1990, twelve years after his Fields 
medal, at the same time as his offers of professorships from 
Harvard, Princeton, Chicago, and Yale. Shafarevich, head of 
the algebra department of the Steklov Institute, pointed to the 
Margulis case to disprove the notion that the Steklov institute 
is anti-Semitic. This is what tokenism is all about. 

The Steklov Institute has been subject to the same "dis
crimination against quality" that Mech.-Mat. has. Neverthe
less, there are good mathematicians at the Steklov Institute, 
and it does have some fine mathematical activity. The al
gebraic geometry seminars there had a good mathematical 
level and a lively atmosphere, for example. Also, the Steklov 
Institute is now the host of the mathematical physics section 
of the Independent University. 

Libraries 
An official representing the Steklov Institute claimed to me 
last August that its library has always been open to outside 
scholars. This was interesting news to me, since my use of 
the library was restricted even when I was officially visiting 
the Steklov Institute. However, to test it out, a Moscow 

mathematician called them to ask if he could use the library. 
The answer was no. 

Members of the Moscow Mathematical Society are al
lowed to use the library at Mech.-Mat. This makes it much 
more open than the Steklov library. However, only Ph.D.s can 
be members of the Moscow Mathematical Society, so students 
not formally enrolled at Mech.-Mat. are excluded from the 
library. I was also excluded. 

Other Academy of Sciences Institutes 
At this point you may be wondering, "If the main university 
and the only mathematical institute in Moscow had all these 
problems, how was the mathematics in Moscow able to be so 
strong?" The answer to how mathematicians made a living lies 
in the other Academy of Sciences institutes. Anti-Semitism 
and "discrimination against quality" seem to have been 
strongest in the Steklov Institute. Talented mathematicians 
found employment in institutes in other subjects. Just as a 
member of the Steklov Institute is free to do no mathematics 
if he likes, so a mathematician at another Academy of Science 
institute may be free to spend most of his time on mathematics. 
This is exactly what happened. 

Some of these institutes developed a sufficiently high 
concentration of good mathematicians that they have their 
own internal mathematical culture. Examples are the Institute 
for Problems of Information Transmission and the Landau 
Institute. 

Seminars 
The real heart of Moscow mathematical life has always 
been the seminars. These bear little resemblance to seminars 
at American universities. They are more intense. Weekly 
meetings last a standard two hours, but people will linger in 
the room before or after for a half hour or more to engage 
in informal discussion. The speaker at the weekly meeting is 
often not known in advance. There is no need to know who 
is speaking because a seminar member would not think of 
skipping the weekly meeting just because of lack of interest in 
the subject of the talk. The social life of the seminar, and the 
informal discussions that take place, are too important to miss. 
Members of a seminar often work on related problems, and 
they are familiar with each other's work. Joint mathematical 
work between seminar members is frequent. 

The mathematical seminars in Moscow have a unique 
atmosphere which is generally more cooperative and less 
competitive than is usual in the U.S. I always find this 
atmosphere refreshing when I visit Moscow. 

Is There Hope for the Central 
Mathematical Institutions? 

Many of us observing the situation in Moscow were very 
disappointed when glasnost, perestroika, and free markets all 
came without fundamentally changing the situation at Mech.
Mat. or at the Steklov Institute. (Some people had theorized 
that the "discrimination against quality" was a result of the 
Communist Party influence. Now the Communist Party is 
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gone, but the "discrimination against quality" remains.) In 
my view, Moscow State University and the Steklov Institute 
are not fundamentally different in this regard from the 
unproductive factories in the fSU that can't be turned around 
because of the vested interests of the factory managers. 

It is theoretically equally possible for an American math
ematics department to sink into mediocrity because of the 
vested interests of its administrators. One reason that this is 
rare is the fear of slipping into second-rate status behind other 
departments. In Moscow there have been no other mathemat
ical institutions to provide this competition. Fortunately, this 
is changing now since the advent of the following two new 
institutions. 

The Moscow Mathematical Institute (MMI) 
The MMI is an independent research institute which had its 
first seminars in December 1992. It is housed in several rooms 
in a nonmathematical university in central Moscow. Legally, 
it is a joint Russian-American venture. Its governing board 
consists of P. Deligne (head), A. Beilinson, V. Drinfeld, and 
myself. A. Khovanski is its scientific director. 

One purpose of the MMI is to provide an alternative 
gathering place for research mathematicians to meet with each 
other, both for seminars and for informal discussions. Another 
purpose is to provide a salary to some good mathematicians. 
About twenty-five mathematicians receive such a salary at the 
moment. (These salaries come from American mathematical 
aid.) 

The AMS will establish a mathematical reading room at 
the MMI with AMS books and journals and the MathSci 
database. This will provide a library that is truly open to all 
Moscow mathematicians. 

The MMI makes it much easier for foreign mathematicians 
to visit Moscow. It owns a large nearby apartment, and it can 
arrange for visas. (Before the MMI came into existence, I had 
to pay $175 per night for a very unpleasant hotel room, just 
in order to be eligible for a visa to visit Moscow.) If you are 
interested in visiting the MMI, contact any member of the 
governing board. 

The Independent University of Moscow (IUM) 
I will discuss only the IUM Mathematical College, which is 
administratively independent and has its own faculty, student 
body, and admissions procedures. It admitted its first freshman 
class in the fall of 1991. Now there are thirty-five freshmen 

and twenty-six sophomores. (Their studies are much more 
advanced than those of American freshmen and sophomores.) 

The IUM was founded with no building, no official 
support, and no money. It is a product of enthusiasm and 
donated time. It meets in a high school in the evenings after 
the regular students are gone. Yet, in spite of its lack of official 
status, I would wager that never has a mathematics department 
been created with so much faculty and student talent. 

I taught an algebra class (unannounced) at the IUM in 
February of 1992. I incorporated problems to be done on 
the spot into my lecture so I could measure the level of the 
students. (We had a break so that the students could work on 
the problems.) In my opinion, no American university could 
assemble a class with as much mathematical ability and spirit. 

The provost of the IUM is N. Konstantinov, and the dean 
of the Mathematical College is A. Rudakov. It has about thirty 
faculty and assistants and a small administrative staff. The 
lack of financial support is ending with the advent of Western 
mathematical aid. 

The mathematicians involved in creating the IUM and 
the MMI are very enthusiastic about them. I found this 
particularly striking because before 1991 I had never heard 
any mathematician in the fSU express enthusiasm about any 
mathematical institution. · 

The Situation in St. Petersburg 
It would be wrong to leave the impression that the bleak 
situation at the official mathematical institutions in Moscow 
represents the universal situation in the former Soviet Union. 
Things are better in St. Petersburg, for example, because 
"discrimination against quality" is not a problem there now. 

LOMI, the St. Petersburg Mathematical Institute of the 
Academy of Sciences, is a lively and productive mathematical 
environment. Every time I have gone there I have found 
mathematicians working, talking, and having seminars. A 
group of mathematicians at LOMI has formed the LOMI
potok, an organization dedicated to mathematical education 
that functions much like the IUM in Moscow. 

The Euler Institute is a conference center with housing, 
like the Forschungsinstitut at Oberwolfach in Germany and 
CIRM at Luminy in France. Its first conferences were held 
last year. As one who has personally struggled with trying 
to create the MMI amidst the chaos of the crumbling former 
Soviet Union, I can only salute Faddeev for his success in 
establishing the Euler Institute. 
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It is well known that people in the fSU face great economic 
difficulties. In the Moscow mathematical community, we have 
some additional things to cope with. Let me discuss this in 
more detail. 

Since the middle of the perestroika period, trips abroad 
became possible for many people. After one or two visits 
to conferences, they often looked for long-term jobs or 
permanent positions. Now, one out of every two top-ranked 
Moscow mathematicians is absent. Many young people in 
their mid-twenties or early thirties also left. The network 
of seminars that traditionally embodied mathematical life in 
Moscow has lost many of its important nodes. The Manin 
seminar disappeared, the Shubin seminar disappeared, and 
those of Kostuchenko, Vinogradov, and Dubrovin also; the 
Arnold and Gelfand seminars struggle to live without their 
leaders--one could name many more. Whether or not there 
are active people among the young generation who will be 
new seminar leaders is perhaps a crucial question for the 
future of mathematical life in Moscow. Victor Vasiliev and 
Boris Feigin are probably such people, but more are needed. 

Scientific organizations in the Soviet Union were al
ways created by authoritarian design and under ideological 
rules. Real scientific life was often in disagreement with 
these imposed conditions, but mathematics is lucky. We have 
neither Lysenko nor Pavlovian sessions. Mathematics was 

considered ideologically unimportant until1968 when a tide of 
suppression came to the Moscow mathematical community. 
Since then, admission to graduate studies at Mech.-Mat., 
hiring teaching-staff members, and granting promotions in 
Mech.-Mat. became strictly controlled by the local party 
organization. Within several years, obedient party members 
were in key positions, with the result that politics began to be 
more and more visible. For twenty years many talented people 
were not permitted to learn or teach in Mech.-Mat., and many 
were selected to be on the staff because of their obedience. 

It is a sad joke that after twenty years so many people of 
this type were appointed that they are a majority now, and 
at the elections in perestroika times the old ruling men were 
reelected in Mech.-Mat. There is a similar situation elsewhere 
in Moscow State University and in many other academic 
institutions. The massive emigration of top-rate scientists 
only helps the old bosses have more power. 

All of this means that mathematical life in Moscow is in 
severe crisis. But I want to stress some positive aspects of the 
situation. There are more mathematical high schools now than 
five years ago; admission to Mech.-Mat. in the last three years 
has not been as strict as before; and there is a special new 
feature in Moscow mathematical life: an attempt to establish 
independent mathematical institutions has been made. These 
are the Independent University of Moscow and the Moscow 
Mathematical Institute. I see here a great hope. A grassroots 
movement to find forms for mathematical life is still here. 
If these organizations are successful in providing space for 
a young generation. of mathematicians to learn and to teach 
and to establish new seminars, then Moscow mathematical 
traditions will have a chance to survive. 
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Slava Krushkal and Andrei Vityaev are graduate students from 
Novosibirsk now studying at UCSD. Although many of us 
are well acquainted with mathematicians from eastern Europe 
and graduate students from Asia, Russian graduate students 
are less familiar. Their perspective, training, and aspirations 
should be of interest and concern to us. 

Slava Krushkal arrived in San Diego in the fall of 1991-
on a visitor's visa-just after the failed coup. Slava arrived 
with impressive, though unconventional, credentials (letters 
of reference rather than a transcript) which caused some 
difficulties at other universities. It was useful that someone
in this case, myself-could attest to the stature of Slava's 
referees. Indeed, I had high hopes for another algebra student; 
Slava, however, is a topologist. Andrei, who is interested in 
analysis, arrived this past fall with few formal difficulties. 

There has been a unique system in the fSU for nurturing 
mathematics and science students in the high schools. The 
better students can take informal "enrichment" classes on 
Sundays at the university, taught by university students who 
most likely had been in those classes themselves a few years 
earlier. The high school students very much enjoy going to the 
university and getting to know math students there. Programs 
like this would seem easy to implement here. 

There are also "summer semesters" for talented high 
school students at the university and the Olympiad system 
of exams at the eighth, ninth, and tenth year levels. In these 
competitions, students progress from school to district to 
regional to national levels and, eventualiy; to international 
levels. Students who did well were like sports heroes in their 
schools. Equally important, the winners met other students of 
similar ability and interest. 

Russian students nowadays have five or six (at Novosi
birsk) years of study, with three or four years at an undergrad
uate level and two at a master's level. Courses consist of two 
lectures per week and two "seminars" (like our recitation sec
tions). The seminars, which have only ten to twenty students, 
are taken pass/fail, but must be passed for admission to the 
final examination of the course. These finals are comparatively 
easy and are oral! The kind of written exams common in the 
U.S. can cause difficulties. Russian students would not expect 
to see "routine" or "computational" questions. As one said to 

me, such questions are "unattractive". The course exams were 
given as follows: Students appear at the examination hall and 
are given questions on sheets of paper. When the problems 
are solved the instructor then listens to the solutions. 

Mter the ''undergraduate" portion of their studies, Russian 
students would take a "qualifying" exam. This exam is 
generally at a lower level than their courses, written and 
"computational". At this level, they would write a "diploma". 
All this is at the university. After the university, students 
would find an adviser at some "institute" and write the 
equivalent of our Ph.D. This adviser would, through a process 
of "networking", find the student a job in one of the many 
institutes, laboratories, etc. Jobs were not a real problem. 

All this has changed. Students are not going into mathe
matics or science because they believe these fields are dying. 
Government support has not increased though there is rampant 
inflation. Scientists are doing things other than science just to 
"get by". (As Slava put it, the previous conditions were not 
any better-but at least they were cheaper.) 

Slava and Andrei also contrast student life in Novosibirsk 
with that in San Diego. In Novosibirsk it was more, well, 
"communal". The students were used to discussing math 
together, helping each other, etc. They find American students 
"individualistic"-not quite the right word, perhaps, but the 
meaning is clear. 

Slava and Andrei are now pursuing their Ph.D.s in a 
traditional way-TAing, for example. Andrei is surprised by 
the size of our sections-thirty or so. The level of some of 
our entering students (nonscience majors taking a required 
calculus course) is also a shock, but, as Slava said to me, 
"maybe they had a happy childhood." They don't see going 
back to Russia anytime soon and hope to stay in the West 
(!). They caution that many of the "old" problems like anti
Semitism still exist in Russia and that it would be better to 
support individual mathematicians on a grant system rather 
than sending money to institutes. In fact, students could be 
supported on these grants just as they are here in the U.S.-an 
effective way of aiding students who are unable to go abroad. 

Slava and Andrei are bright and vigorous students; it 
would be marvelous if we could arrange for more like them 
to study here. Unfortunately, mathematics is not a growth 
industry, and, inevitably, students must find jobs somewhere. 
The kind of system in the old fSU is no longer "supportable". 
It's hard to imagine long-run solutions. However, as Harry 
Hopkins once said, "Senator, people do not eat in the long 
run." 
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It must seem strange to the Western observer that the Russian 
mathematical school, which flourished under totalitarian rule 
in almost complete isolation in the Khrushchev and Brezhnev 
years, is menaced with extinction now that the country has 
begun to move towards democracy and a normal market 
economy. There are, of course, some obvious economic 
reasons, at least for the unprecedented mathematical brain
drain now taking place. However, certain deeper and less 
obvious aspects of this question, little known in the West, 
should be understood if one is to explain this paradoxical 
phenomenon. 

One of these aspects-which may be called the tradition 
of informally publicizing mathematics-is the subject of this 
article. 

Social and Cultural Context 
Specific forms of the popular math traditions in the former 
Soviet Union can only be understood within the framework 
of the Russian cultural heritage and in the political context 
of the Soviet regime. The former includes the long-standing 
prestige of the scientific profession in Russia, amalgamating 
the oriental reverence for the guru with the German respect 
for their Herr Professor and, at the same time, the traditional 
admiration for the self-denying and often naive efforts of the 
best citizens, aristocrats or intellectuals, to promote social 
justice by "going to the people" and sharing their cultural 
legacy with the masses. 

This background was the same for all the sciences, 
but its influence on mathematics was unique for a crucial 
political reason: for many decades, mathematics was the only 
science in the USSR whose internal development was not 
closely supervised and directed by ideological authorities. 
This fact was well known. Intelligent young people quickly 
learned that studying biology meant obeying the monstrous 
principles ofT. D. Lysenko, doing history meant following 
the biased precepts of Marxism, while mathematics remained 
independent and pure: a theorem, once proved, was true, 

whether the party bosses liked it or not. Actually, until the end 
of the 1960s, the party bosses didn't particularly care, not only 
about theorems, but also about the people proving them.* 

Thus Soviet mathematicians had a remarkable opportunity 
for attracting the most talented students to their profession, 
and they took it, creating new unofficial structures for the 
purpose. 

Olympiads and Mathematical Circles 
The first olympiad in mathematics was organized in Leningrad 
in 1936 by B. N. Delone, who also initiated the Moscow math 
olympiads the following year. A colorful figure, number the
orist, geometer, accomplished mountain-climber, story-teller, 
and lecturer, B. N. Delone personally devised the format 
of these mathematical competitions, now popular in most 
civilized countries, and got them off to a successful start. He 
was immediately supported by the leading mathematicians of 
the time, in particular A. N. Kolmogorov and I. G. Petro
vsky. Characteristically, for nearly four decades, mathematics 
olympiads remained unofficial, functioned without serious 
financial support, and were carried out by the unselfish 
enthusiasm of young mathematicians (see [2]). 

After the interruption due to World War II, olympiads 
spread throughout the country, acquiring a pyramidal structure: 
the first All-Russian Olympiad took place in 1961, the first 
All-Union final, in Tbilisi, dates back to 1967. Until the 
mid-1970s, it remained largely an unofficial affair, with some 
financial support from Petrovsky's Moscow University and 
the help oflocal mathematicians. Olympiads were a multistage 
competition. Beginning with the school level, a talented high 
school student could reach the prestigious All-Union final and 
even qualify for the international competition by successfully 
competing in the city, the regional, and the republican rounds 
(see [2]). 

Since the late 1940s, olympiads in the large cities were 
closely linked to so-called mathematical circles, informal 
problem-solving math classes, usually conducted during the 
weekend by young professional research mathematicians and 
open to all interested high school students. This tradition of 

*There were two notable exceptions to this attitude. The Egorov-Florensky 
case in the 1920s, in which L. Pontryagin first began to play politics (see the 
remarkable article by C. E. Ford [1]) and the Lusin case in the late 1930s (see 
[7]). 
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informal circles of study in Russia dates back to the nineteenth 
century and varies widely from political propaganda (Lenin's 
Marxist circles in St. Petersburg) to literature, science, or 
arts and crafts. There is practically no recorded history of 
this informal activity, but in order to understand how each 
of the leading Soviet mathematicians of my generation came 
into being, it may be as important to know whose circle he 
attended as to specify who was his thesis advisor. 

Statistically, a list of the best former Soviet mathematicians 
now in their fifties reveals that almost all of them participated 
both in mathematics circles and olympiads. Novikov, Arnold, 
Kirillov, and Fuchs were all olympiad prize-winners in the 
1950s. 

Mathematics Schools and Classes 
The 1960s were probably the most favorable period in the 
development of Soviet mathematics (see [3]). Although the 
"Khrushchev spring" had not lived up to its expectations, 
the Russian intelligentsia awoke from the terror-induced 
paralysis of the Stalin years, and artistic and. intellectual 
activity, often at the limit of the politically permissible, 
resumed. Mathematicians took advantage of the situation to 
create new structures in order to attract talented youngsters to 
the mathematical professions. 

The first and most ambitious of these were the physics and 
math boarding schools. The first one was created near Novosi
birsk in 1961 by the "tsar of Akademgorodok" M. I. Lavren
tiev, a first-rate mathematician from Moscow, who had un
dertaken an important program to promulgate science in 
Siberia. The following year a similar institution was created 
in Moscow by A. N. Kolmogorov and I. K. Kikoin (the 
H-bomb physicist), and others followed in Leningrad, Kiev, 
andErevan. 

Lavrentiev and Kolmogorov believed that future math
ematicians do not necessarily come from the social and 
intellectual elite and that there is a huge untapped reservoir of 
grass-roots talent throughout the country, especially in small 
towns. Talented young people from the larger cities were 
already taken care of by well-advertised olympiads and math
ematics circles, whereas youngsters from small towns had 
the double handicap of less qualified math teachers and total 
absence of contact with young researchers, the role models 
par excellence for future mathematicians. In order to select 
the most talented high school students, young mathematicians 
from Moscow, Leningrad, Kiev, and Akademgorodok trav
eled to far-off places all over the country to help organize the 
local olympiads and, at the same time, to conduct entrance 
examinations to the physics-math boarding schools. 

Almost at the same time, several prominent mathemati
cians (e.g., A. Cronrod, E. Dynkin, I. M. Gelfand) decided 
to organize mathematical schools for residents of the larger 
cities (it was noticed that this happened precisely when their 
children were in the last two or three classes of high school). 
Thus, in Moscow, schools #2, 7, 9, and 444 became elite 
schools with an enhanced math curriculum. 

Another less ambitious structure that appeared at the same 
time was something called mathematics classes at "ordinary" 

schools, where interested high school students could benefit 
from more (and more advanced) mathematics. 

Another important initiative, due to I. M. Gelfand, was 
the All-Union Mathematics Correspondence School, created 
in 1964. This remarkable organization, with only a handful 
of (under)paid permanent collaborators, using the constant 
help of math majors from Moscow University (after a few 
years, mostly graduates of the correspondence school itself), 
managed to attract thousands of high school students to do 
extracurricular work in mathematics. Most of these students 
came from places where, of course, none of the possibilities 
of formal or informal supplementary study of mathematics 
described above were available. 

As the work of the Correspondence School evolved, a 
new form of its functioning was developed, called "collective 
students," which directly involved local teachers. Namely, a 
group of students would work together under the supervision 
of a teacher from their school on the assignments provided 
from the Correspondence School, presenting a single com
mon homework paper each month. Both the individual and 
collective forms of work proved quite successful. 

Thus, by the mid-1960s, a wide spectrum of options 
for talented youngsters willing to do math had appeared. 
Mathematical circles, olympiads, numerous special classes 
and schools, including boarding schools and a school by 
correspondence, tried to reach out to all kinds of potential 
talents. All these structures were, in a certain sense, marginal 
(none had been imposed from above by any ministry or 
was inherent to the establishment's educational system), 
and they functioned efficiently thanks to the enthusiasm of 
the people involved in their implementation, mostly young 
mathematicians. They also tended to be self-reproducing: for 
example, often alumni of the math boarding schools would 
return there as teachers by the time they became graduate 
students, sometimes before. 

Practically all the leading mathematicians who studied in 
the 1960s went to one of the elite schools mentioned above. 
In their classes, they were strongly motivated to succeed
the aura surrounding the city math olympiad winner can be 
compared, let us say, to that of the captain of the basketball 
team in an American high school. Rather than provide 
statistical data, let me conclude this section by simply naming 
some of the alumni of the Kolmogorov boarding school in the 
years when I taught there: Varchenko, Matiyasevich, Levin, 
Nikulin, and Krichever. 

Popular Math Books and Kvant Magazine 
One of the most praiseworthy achievements of the Soviet 
scientific establishment was what may be called the popular 
science publications industry. In the 1950s, 1960s, and 1970s, 
for the price of two glasses of lemonade (or half an ice 
cream cone), you could buy such marvels of accessible 
mathematics as Khinchin's Three Gems of Number Theory or 
Kirillov' s Limits. Even in the 1980s, the beautiful Boltyansky
Efremovich popular introduction to topology or Arnold's 
Catastrophe Theory cost less than one orange or half a 
banana. 
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But this state of affairs in the popularization of mathemat
ics was felt to be insufficient by Kolmogorov, who teamed up 
with Kikoin again to create Kvant (=quantum) in 1969, a pop
ular science monthly magazine in physics and mathematics 
aimed at high school students and sponsored by the Academy 
of Sciences. This turned out to be a remarkable publication 
success: its circulation reached the incredible level of 370,000 
copies (despite the fact that it was only sold via a yearly 
subscription) by 1972 (during what may be described as the 
math boom), then fell and leveled off at around 200,000 in the 
1980s. 

Frequent contributors to the magazine were A. N. Kol
mogorov, A. D. Alexandrov, L. S. Pontryagin, V. A. Rokhlin, 
S. Gindikin, D. B. Fuchs, M. Bashmakov, V. I. Arnold, 
A. Kushnirenko, A. A. Kirillov, N. Vaguten (= N. Vassiliev 
+ V. Gutenmakher), Yu. P. Soloviev, V. M. Tikhomirov, and 
others. The Western reader can get an idea of what Kvant is 
like by reading Quantum, its American counterpart, published 
in Washington by the National Science Teachers Association, 
and based on back issues of Kvant. 

I have written about Kvant, where I worked as a math 
editor for eleven years, elsewhere [4]; here I would like to 
conclude with a quote from [ 4] concerning the math problem 
section: 

Especially rewarding were the cases (not too frequent, 
to be sure) when the first clumsy but promising problem
solving efforts of a teenager from the middle of nowhere 
would gradually evolve in technique and sophistication, 
and one day yield a totally unexpected solution to me of 
our hardest problems ... 

Zastoi in Mathematics 
The mathematics boom of the 1960s was not allowed to last. 
After the ominous year of 1968 (Soviet tanks in Prague), there 
was a drastic tightening of screws by Brezhnev and his cronies 
in the ideological sector, in particular in the sciences, where 
the principle of partiTnost nauki* was strongly reasserted. This 
was at its most dramatic in mathematics, possibly because 
before then the subject was a kind of accidentally forgotten 
oasis. 

In Moscow, the events began in 1968 with the Esenin
Volpin case, the so-called Letter of the 99, and subsequent 
developments: changes in the administration at the Mechanics 
and Mathematics Department (Mech.-Mat.), the reimplemen
tation of the anti-Semitic admissions policy to Moscow State 
University (which had been suspended since 1955), the new 
shut-down of the Iron Curtain for mathematicians (with the 
exception of those with special achievements vis-a-vis the 
communist party or the KGB). These facts are well known. 
I refer the uninformed reader to [5], [3], and [4]. It is not 
always clearly understood, however, that the policy then im
plemented was not only a particularly ugly form of racism, but 

*This untranslatable expression means that the main criterion of scientific 
achievement is neither truth nor usefulness, but its conformity to Marxism and 
Communist Party ideology. 

more generally an attempt to stifle the feeling of self-respect 
and justice and to put an end to the preeminence of talent 
and achievement in the scientific profession, with stolidity 
and docility becoming the main ingredients for a successful 
academic career. 

It was to be expected that something would be done 
about all the marginal structures for popularizing mathematics 
described in the previous sections, and it was. 

In Moscow, the party organization of Mech.-Mat. took 
control of the Kolmogorov boarding school, cleaned out 
the "undesirable" teachers (including the author of these 
lines), fired the liberal director, and installed an anti-Semitic 
admissions policy. 

On the All-Union level, the Ministry of Education took 
control of the Mathematics Olympiad. The 13th All-Union 
Math Olympiad final in Tbilisi in 1976 was a Pyrrhic victory 
for the jury, who succeeded in preserving the traditions of 
the competition (after some infighting with the Ministry 
bureaucrat trying to run and ruin it; I have described this in 
[4]): the following year the responsible bureaucrat replaced 
the All-Union jury almost entirely with more manageable 
mathematicians. 

A number of mathematics schools were closed down or 
reorganized, notably Moscow schools #2 and #7, and many 
math classes (especially those headed by the most innovative 
teachers) were discontinued. 

Not all of the establishment attacks were successful. 
Gelfand's Math Correspondence School seemed ideologically 
unassailable. However, the new Mech.-Mat. administration 
organized a competing school, called MalyT Mekh Mat, which 
gave its students demagogic promises about easier admission 
to the department and tried to discourage undergraduates from 
assisting the Gelfand school. This did not work too well: the 
Gelfand school prevailed. 

Another takeover bid, by L. S. Pontryagin and I. M. Vino
gradov undertaken to wrest control of K vant magazine from 
the too liberal duo of Kolmogorov and Kikoin, also failed. 
Here is an excerpt of my description of this attempt [ 4]: 

I will always remember the tragic and odious figure of 
L. S. Pontryagin, not as the great mathematician that he 
once was, but as an old man, nervously clicking the beads 
of his rosary, lashing out at Kikoin, Kolmogorov, and even 
at me (he described an article about Conway numbers 
in Kvant that I had written jointly with A. Kirillov and 
I. Klumova as an extreme case of the "wrong kind of 
mathematics" that Kolmogorov and his entourage were 
inflicting on innocent school children). The takeover bid 
failed, because Pontryagin's cronies had not done their 
homework properly: the Mathematical Section of the 
Academy did not have any legal authority to control 
the magazine (which depends directly on the Academy's 
Presidium), and Pontryagin's virulent attacks (supported 
by the anti-Semitic remarks of I. M. Vinogradov) were 
simply ignored by Isaac Kikoin. 

More typical, perhaps, was the fate of the Moscow Math 
Olympiad, traditionally conducted by mathematicians from 
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Moscow University. A. A. Kirillov, who had been selected to 
head the olympiad in 1978, was removed from this position 
by an administrative decree signed by the dean of Mech.
Mat., who appointed A. S. Mishchenko to that position and 
entirely changed the team running the olympiad. This led to a 
fundamental change in its atmosphere: it became very formal 
and began resembling the Moscow State University (MSU) 
entrance examinations. 

Another less publicized but dramatic story has to do 
with Bella Muchnik's mathematics seminar (ironically called 
People's University). It was created in 1979 to give students 
unjustly flunked at the notoriously racist entrance exams at 
MSU a chance to study mathematics at the highest level. 
Many fine mathematicians taught there without any material 
rewards (see [4]) during the three years of its existence. It 
ceased functioning when the KGB arrested two participants. 
Bella Muchnik, after being interrogated by the KGB, was 
killed late one night in a hit-and-run happening that many 
people believed was not an accident. 

But this was an extreme case. Most of the semiofficial 
structures for popularizing mathematics were not destroyed; 
on the contrary, they became more official. Revived by the 
establishment, in many cases they retained a high professional 
level, but lost much of their informal flavor. Notable exceptions 
were the magazine K vant and the Gelfand Correspondence 
School, which managed to retain both their professional 
quality and their spirit. 

New Tournaments. A New Era? 
Generally, the 1970s and early 1980s constitute a discouraging 
period, when public interest in mathematics gradually declined 
and the structures created in the 1950s and 1960s lost much 
of their attraction. But one person at least did not lapse into 
discouragement. This was N. N. Konstantinov. Deposed from 
the All-Union Olympiad jury and the Moscow Olympiad jury, 
and his math classes closed down, he reacted by creating an 
informal mathematics summer institute for secondary school 
students, traditionally conducted in Estonia, by making school 
#57 in Moscow the elite mathematics school that it still is, by 
initiating the Lomonosov Tournament in Moscow (a popular 
mass competition in several high school subjects), and by 
creating the extremely successful Tournament of Towns (now 
an international competition; for a description, see [6]). 

Konstantinov is a truly legendary figure in the history 
of math competitions in this country, but there are many 
less famous but no less dedicated teachers in Moscow, St. 
Petersburg, Chelyabinsk, and other places. Examples include 
B. Davidovich, A. Shen, and A. Vaintrob, who helped make 
Moscow school #57 an outstanding school and maintain its 
level at the highest despite administrative harassment by 
official structures. 

These and other "keepers of the flame" carried the popular 
math traditions through the post-Brezhnev era to the advent of 
perestroika. It would seem logical to the Western observer that 
the marked liberalization of the regime would immediately 
result in an enlivened resumption of the best democratic 
traditions, in particular in science and education. This did not 

happen. The main reason is the fact (not usually understood 
in the West) that the drastic changes at the top of the political 
pyramid were not followed by any changes of personnel in 
the administration at the lower levels. The same bureaucrats 
who did their best to oppose anything innovative and liberal 
under the totalitarian system are still at it today, but with 
renewed energy: by doing this, they are not simply defending 
the system, but fighting for their own lives. At the same time, 
many of the mathematicians who might have been active in 
the revival of the best traditions preferred to emigrate while it 
was possible, reasonably placing a comfortable life for their 
families and good conditions for research above uncertain 
prospects here and the need to revive dying traditions. This 
primarily concerns the mathematicians then in their late 
thirties or early forties, the generation whose best years 
coincided with the discouraging zastol ( = stagnation) period 
( 1968-1986). 

The Mathematics College of the IUM 
Nevertheless, the leading mathematicians still based in 
Moscow have found the energy to create an ambitious new 
institution, called the Mathematics College of the Independent 
University of Moscow (IUM), a small elite school for future 
research mathematicians. Its founders felt that the Mech.-Mat. 
of MSU, deteriorated by twenty years of mismanagement 
and characteristically still headed by the same hardliners who 
brought about its decline, could no longer assume its role in 
forming the new mathematical elite. On the conceptual and 
educational level, the leader in founding the Math College 
was V. I. Arnold; on the practical level, its organization 
was supervised by N. N. Konstantinov. Very difficult written 
entrance exams (with a grading system from 0 to 120 points) 
were conducted in July 1991 (see "Entrance Examinations for 
the IUM" in this issue of the Notices, page 138), and classes 
began in September, with an initial enrollment of forty-five 
students. N. N. Konstantinov succeeded in obtaining office 
and auditorium space in a school near MSU and even some 
money from Moscow sponsors to remunerate the faculty and 
to give scholarships to some of the students. 

At the time, there was no legislation in Russia for 
chartering private (not state-run) educational institutions; in 
particular, this meant that the IUM could not free its students 
from the draft, so that most of the male students had to enter 
MSU at the same time. Thus the classes take place in the 
evenings, and most of the IUM students have a double work 
load. 

Despite these and other difficulties, the Math College 
of the IUM is successfully functioning, with twenty-five 
second-year students and thirty-five freshmen. Some financial 
support has been granted by the AMS to the faculty, which 
includes D. V. Alekseevsky, B. L. Feigin, A. L. Gorodentsev, 
S.M. Gusein-Zade, A. A. Kirillov, Elena Korkina, S. K. Lando, 
Yu. A. Neretin, V. P. Palamodov, V. S. Retakh, A. N. Rudakov, 
V. M. Tikhomirov, V. A. Vassiliev, E. B. Vinberg, and the 
author. The teachers feel that they are capable of transmitting 
the best traditions of the Moscow mathematical school to 
their students (who so far have proved to be talented and 
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motivated) and hope that the Math College of the IUM will 
overcome its problems (need for permanent auditorium space 
and a good library) to become an elite college with a first-rate 
graduate school (open not only to students from the former 
Soviet Union). 

What Now? 
Let me try to assess how things stand today. The mathematical 
school of St. Petersburg is gone-figuratively and literally. 
The mathematics departments of the state universities of 
Moscow and St. Petersburg are beyond repair. Practically all 
the leading mathematicians under forty have emigrated or 
are trying to. A university professor's monthly salary is not 
enough to nourish him for a week in Moscow. 

On the other hand, many of the leading mathematicians 
of my generation, despite frequent stays abroad, have not 
emigrated for good: Novikov, Arnold, Maslov, Anosov, Fad
deev, Vershik, Kirillov, Vinberg, Sinai, and Zakharov are still 
based here. So are some from the next generation: Ilyashenko, 
Helemsky, Feigin, Vassiliev, Khovansky, Rudakov, Soloviev, 
Fomenko, Drinfeld, and Krichever. The cultural mathematics 
tradition, no longer transmitted by the state universities or 
state-run olympiads, is still alive, in new, informal, structures. 
There are still numerous math classes and circles, the Moscow 
Mathematics Olympiad is trying to reacquire its traditional 
values, Kvant is bravely struggling to survive, Konstantinov's 
Tournament of Towns and the Lomonosov Tournament are 
still doing well, the Moscow Mathematical Society still plays 

its modest cementing role, and new structures are tentatively 
appearing: Faddeev's Euler Institute in St. Petersburg, the In
dependent University, and Khovansky's Mathematics Institute 
in Moscow. 

Is it enough? Will there be anyone to pick up the torch five 
or ten years from now, when my generation will be too old 
to communicate the excitement of mathematical research to 
the talented student? Logic apparently tells us that the answer 
to both questions is "no". Against all logic, I would like to 
hope that the beautiful cultural mathematical tradition, some 
aspects of which I have described here, will not be allowed to 
die. 
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"A new development in Soviet life at the end of World War II was official anti-Semitism.lt first affected mathematicians in 1944-
1945 when the Ministry of Higher Education began restricting the entry into graduate schools of Jewish applicants. Soon party 
organizations at universities started objecting to the admission of students with Jewish last names. The discrimination was carried out 
under various pretexts: insufficient participation in political activities, low grades in political disciplines and the like. But it was 
considered slanderous to mention anti-Semitism, and students who did so were harassed to the point of expulsion. 
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"Although the existence of anti-Semitism could not be discussed, it was possible to fight for individual cases. In the first years after 
the war mathematicians did their best to defend Jewish students and often succeeded. Particular mention should be made of the great 
roles played in this regard by V. V. Stepanov, then director of the Mathematical Institute at Moscow University, and by I. G. Petrovsky, 
first dean and later rector of Moscow University. In Leningrad V.I. Smirnov fought passionately against injustice. Nevertheless 
discrimination gradually spread from university admission to job placement after graduation, and so on. For example in the late 1940s 
almost all Jews were forced out of the Kiev Mathematical Institute, including B. Korenblum, M. Krasnoselsky, M. Krein, S. Krein. 

"In the last years of Stalin's life anti-Semitism in the Soviet Union became hysterical. In Khrushchev's era the situation improved 
but anti-Jewish discrimination did not stop completely, and the publicly condemned list of Stalin's excesses did not include anti
Semitism. Then in the beginning of the sixties the moral atmosphere in mathematics worsened. Positions of influence were attained 
by mathematicians, even highly qualified ones, who carried through anti-Semitic policies with zeal and enthusiasm, including 
restrictions on the publication of books and articles and on the awarding of degrees." 

- From a version of an article circulated during the International Congress of Mathematicians in Finland in 1978. The article was 
submitted in a letter to the editor signed by sixteen mathematicians at U.S. institutions. Notices, November 1978, pages 495-497. 
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" ... and the whole earth was of 
one language and of one speech." 

-Genesis, 11: 1 

The situation in scientific life (as in everything) in the former 
Soviet Union changes so rapidly that to make predictions or 
give advice for the long-term, or even for two or three years, 
is very difficult and hardly reasonable. 

Just a year ago, I discussed with several Western colleagues 
possible forms of aid to mathematicians in our country, and 
almost everyone was very pessimistic· about whether such 
a program would be realistic. But for several months now, 
aid programs organized by the mathematical communities of 
various countries have existed and have continually improved. 

Just one and a half or two years ago, it seemed that people 
who had decided to work for the most part in the West, as well 
as those who had decided not to, had made their decisions. 
But, even now, the flow of mathematicians who want to find 
jobs in the West is not decreasing. 

Just a year ago, my article in the Mathematical lntelli
gencer, entitled "To Guard the Future of Soviet Mathemat
ics"1, was published (winter 1992, volume 14, number 1; the 
piece also contained contributions by L. A. Bokut and 0. 
Ya. Viro). Now a reasonable question to ask is, "Will our 
mathematics survive until 19 ... ?"2 

There are many factors influencing . the situation and the 
prospects of science as a whole and of mathematics (which 
is the only subject I will discuss) in particular. It is not 
always clear which of those factors are the most important in 
determining whether mathematics will survive or vanish. One 
thing is definitely clear: there should be information about 
everything going on, and this information should be sincere, 

1 The title of the article was formulated by the editor, not by the author. 
2Editor's Note: This is a reference to the famous dissident essay, Will the 

Soviet Union Survive Unti/1984?, by Andrei Amalrik, which was published in 
the U.S. as a book in 1970. 

truthful, timely, and as complete as possible. This is what we 
sometimes do not have, and, in the past, the suppression of 
such information was one of the goals of the Iron Curtain. 

Leaving the complete analysis and some historical remarks 
for another occasion, I would like to mention only things 
that are especially important for understanding the present 
situation. I will not repeat here well-known things about the 
high quality, diversity, and so on, of Soviet mathematics, one 
of the reasons being that there are other things that are less 
known to the Western mathematical community, but that are 
not less important. The history of and reasons for the rapid 
rise and flourishing of Soviet mathematics have not been 
deeply analyzed, and this is definitely a problem for future 
historians. To understand the current situation, it is important 
to understand the following two things. 

1. Mathematics in the Soviet Union was, and to a 
large extent remains, separate and even isolated from world 
mathematics, and it was not integrated into the general 
development of the field. 

2. Particularly since the 1960s, the mathematical commu
nity in the Soviet Union was not unified, not even to the extent 
to which, as some might have said, the communities in France 
or the U.S. were unified. 

I want to comment a little bit about both statements. The 
first statement may appear strange, given the well-known fact 
of acknowledgment of the achievements of mathematicians 
from the former Soviet Union. However, if we take into 
account how quickly results become known, how often 
mathematicians from Russia (especially from the provinces) 
meet mathematicians from other countries, and so on, then 
there is no doubt that, from this point of view, Soviet 
mathematics is well behind the mathematics of any Western 
country. . 

Needless to say, even five years ago, the very question 
of more extensive integration would have looked absurd, but 
now it is becoming a vital problem. The Who's Who type of 
reference book might be useful for both sides. Of course, there 
are obvious reasons why such isolationism is bad. However, 
several traditions and achievements of mathematics in the 
fSU are related not only to the number of talented people, 
but also to some degree of internal isolation. Still, I think 
that overcoming this isolation, now that the Cold War is over 
and the Communist dogmas have been destroyed, is very 
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important. The opportunity for young mathematicians to visit 
the best mathematical centers in the West (as well as the 
opportunity for foreigners to visit this country-there are very 
few of them now), participation in conferences and meetings, 
and other standard forms of interaction should become routine 
for mathematicians from the fSU. 

The second statement is being discussed much less than 
the first. I must mention that I never liked the terms "Soviet 
mathematical community", and "Soviet mathematics". These 
terms somehow hide the fact that, at least starting from the 
1950s or even earlier, there were several kinds of "Soviet 
mathematics" and therefore several "communities". The too
serious reader might think that I speak about the "class 
science", as we were once taught in courses on Marxism. 
No. I mean that, starting from the 1930s until the end of 
the 1980s, and maybe even later, there always existed a 
mathematical officialdom, personalized by the establishment 
in the Mathematical Institute of the Academy and by people 
in universities and elsewhere close to it. These people 
distributed positions, degrees, travel abroad, prizes, awards, 
etc. These same people fought with the unofficial mathematical 
community and with many individual mathematicians (of 
different nationalities, but most strongly focusing on one in 
particular). Gradually, it has turned out that those people whom 
the officialdom tried to oust, to fire, to prevent from going to a 
conference, to prevent from receiving a degree or publishing 
a paper-because of their nationality, disobedience, or free
thinking-represent the most active segment of the so-called 
Soviet mathematics, while the omnipotent, aging, anti-Semitic 
establishment represents almost no one but itself. Of course, 
the picture is not just black and white, and the real spectrum of 
forces was much more colorful. But unfortunately, the drama 
of this opposition has gradually been forgotten, though it 
continues to influence our lives even today. So it is no wonder 
that many of the mathematicians who did not find a suitable 
place for themselves left the country on the first opportunity. 
I must also note that, if we compare the situation to that in 
physics, we see that even under the Party dictatorship, the 
people who determined policy in a particular science could 
play either an ominous role or an ameliorating one. The policy 
of the group of I. Vinogradov definitely played a fatal role in 
the fate of the so-called Soviet mathematics, but I have never 
heard a single word of apology or regret from these people. 
Moreover, some of them are still influential (playing, possibly 
by necessity, a different role). 
. All this means, in my opinion, that the crisis and disintegra

tion of the former Soviet Union will lead to the disappearance 
of the mathematical officialdom and its monopoly and not 
to the disappearance of the "mathematical community", as 
~any people predict. This means that we must support new, 
mdependent scientific structures, institutes, universities, etc. 
To establish them officially is not easy, but it is possible 
nowadays. 

Before the revolution, St. Petersburg was definitely the 
scientific and mathematical center of the country, although 
there were strong groups in Moscow, Kharkov, and Kazan. 
Even in the middle of this century, Leningrad maintained 
a leading position in mathematics in the country and had 
its recognized leaders: V. I. Smirnov, Yu. V. Linnik, D. 
K. Faddeev, L. V. Kantorovich, A. D. Aleksandrov, V. A. 
Rokhlin, 0. A. Ladyzhenskaya, among others. The opposition 
of forces mentioned earlier was not so strong here. Of 
course, here we also saw a lot of ugliness in admissions to 
universities, and universal Soviet rules in hiring were used 
here even more forcefully than in other cities. However, here 
we didn't have such a strong conflict inside mathematics itself 
as in Moscow. Before the absurd move of the mathematics 
department of the University to Petergof (thirty kilometers 
from the center of the city), the department was the center 
of mathematical life in the city. Later, almost all of the main 
seminars were centered around the mathematical institute 
(LOMI, the Leningrad Branch of the Moscow Mathematical 
Institute), which was becoming increasingly important. The 
idea of establishing a new educational and scientific center 
in the city has been discussed since 1989. St. Petersburg, as 
well as Moscow, could have not one but several mathematics 
departments, as we see in all large cities throughout the world. 
Of course, the Soviet bureaucratic tradition of centralization 
and control did not welcome this idea. In the meantime, an 
independent mathematical department is working in Moscow. 
In St. Petersburg right now, we have only a special group 
within the mathematics department, where people study in 
a more advanced program. Taking into account the distance 
of the mathematics departtnent from the center of the city, it 
was decided to give classes for this group in the building of 
the Mathematical Institute and to consider this initiative as 
a motion in the direction of the creation of an independent 
mathematical education center. The teachers are university 
professors and researchers from the institute. However, there 
are now problems finding such people because of "brain
drain". Therefore, the support of the AMS came just in time. 
The short name for this group is LOMI-Potok. 

The coordination of all kinds of aid to mathematicians 
from St. Petersburg and the activity of LOMI-Potok will be 
handled by the St. Petersburg Mathematical Society. I have to 
mention that the role of the mathematical societies, both in 
Moscow and in St. Petersburg, even in the worst times, was 
a noticeable, though not manifest, opposition to the official 
scientific bureaucracy. This is why the bureaucracy never 
trusted and never liked the mathematical societies. These 
relationships have a long-standing tradition. For example, in 
the 1930s, the Leningrad Physical-Mathematical Society that 
existed at the time dissolved itself because of threats to its 
President, N. M. Gyunter. 

It seems natural that mathematical societies would remain 
organizations that unite mathematicians and that are indepen
dent of official structures (as it is in the West). Mathematical 
societies are the natural organizations to maintain interactions 
among mathematicians of different countries. In particular, 
I would like to suggest that mathematicians from various 
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countries whose interests are close to some mathematicians 
from St. Petersburg become members of our St. Petersburg 
Mathematical Society, in the same way that many of us here 
are members of the AMS. This especially applies to those 
who once lived and worked in St. Petersburg. 

According to the ideas of Spengler in The Decline of 
the West, the level of civilization corresponds to the level 
of mathematics. If we interpret this idea literally, then as 
Russia takes steps toward a return to civilized traditions, it 
should recreate, or, more precisely, not lose the mathematics 
it once had. In a stable condition, if that is our destiny, 
scientific life should be more or less similar to the standard 
one: scientists communicate and go for long or short visits, 
students go on exchange or study programs, etc. All this 
communication does not destroy scientific and educational 
traditions. Is such an idyllic picture possible in Russia, which 
already has many talented young people, long-standing tradi
tions of mathematical education at all levels, and, of course, 
serious mathematical schools? It's not clear. The continuity of 
generations that was previously destroyed by the Communist 
bureaucracy, which disliked traditions and liked uniformity, 
is now under destruction for different reasons. One thing is 

clear: the disappearance or degradation of mathematics in 
Russia would be an irreparable loss for all of science. I am 
sure that many people understand this. 

Solidarity is what mathematicians can be proud of. I 
remember quite well that in the 1970s and 1980s, many issues 
of the Notices that contained information that the KGB or 
censors did not like were removed from libraries and did not 
reach their subscribers. I remember how I prepared for Summa, 
a samizdat magazine coming out in Leningrad, a review of 
the discussion in the Notices triggered by the famous letter 
''The Situation in Soviet Mathematics" (Notices, November 
1978, pages 495-497). That support meant a lot to us then. 
The present issue of the Notices is being prepared in different 
times. But, again, its content and the activity of foundations 
that help mathematicians in the former Soviet Union testifies 
to the solidarity of mathematicians, their common interests, 
and the unity of their language. 

"By its constitution, the [Leningrad Mathematical Society (LMS)] is a voluntary scientific society whose purpose is to assist the 

development of the mathematical sciences. It may be considered the direct successor of the Leningrad Mathematical-Physical Society 

(1921-1930) and thus of the St. Petersburg Mathematical Society [1890 to about 1917]. 

"At its founding [in 1959], the Society had forty-nine members-mainly all doctors in mathematics and in mechanics in Leningrad. 

V.I. Smimov was elected honorary president and Yu. V. Linnik president. .. In May, 1970, the composition of the Board was renewed, 

and it was decided to organize a cycle of survey reports on contemporary problems in mathematics and to widely engage 

mathematicians from other cities, as well as to accept as members a large number of young mathematicians. By May, 1973, LMS 

had 123 members, in 1978 150, in 1984 209, and in 1985 224 members. On January 1, 1990, the Society had 241 members ... 

''The current membership of the Society encompasses the majority of the active mathematicians in the city. From 1962 on, 

practically annually, a prize for outstanding work has been awarded to a young mathematician (up to age thirty). Since 1987, LMS 

has organized a competition of students' scientific articles. 

''The main work of the Society, as before, has been holding sessions dedicated to scientific problems. In the thirty years of the 

existence of the Society, about 350 reports on a wide variety of themes have been heard: approximately two-thirds of them delivered 

by Leningrad mathematicians, the rest by Muscovites and mathematicians from other cities and from abroad ... 

"In 1988, the educational council of the LMS was created. Among its tasks are work with teachers, organization of mathematical 

education in schools, conducting olympiads, etc." 

-From the Introduction, written by A. M. Vershik, to the first volume of the book series, Proceedings of the St. Petersburg 

Mathematical Society, published by the AMS in 1993. When the Russian original appeared, the name of the city was still' Leningrad. 

Currently, Vershik is Vice-President of the St. Petersburg Mathematical Society; 0. A. Ladyzhenskaya is the President. Those wishing 

more information about the Society can write to Vershik at the address given at the beginning of his article. 
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Questionnaire on Mathematics 
in the Former Soviet Union 

In order to provide a range of viewpoints on the situation for 
mathematics in the former Soviet Union (fSU), the Notices 
sent a short questionnaire to a number of mathematicians 
from the former Soviet Union who are currently living and 
working abroad. The questionnaire was not intended to 
provide statistical information, but rather to elicit personal 
impressions and opinions. Apart from limited editing to 
make grammatical corrections, what is presented here are 
the individuals' responses in their own words. 

Questions 
1. What are the reasons for the strong tradition of mathe
matics in the former USSR? 

2. What are the greatest threats to this tradition today? 
3. What can be done, within the former USSR or 

internationally, to help mathematics survive there? 
4. Are the governments of the republics, or the 

Academies of Science, able to support mathematics? 
5. To what extent is anti-Semitism affecting the mathe

matics community in the former USSR? 
6. How do talented young people view their prospects 

in mathematics? 
7. Aside from financial limitations, what are the restric

tions on travel and communications with mathematicians 
outside the former USSR? 

8. What does the future hold for mathematics in the 
former USSR? 

AlexanderBe~on 

Massachusetts Institute ofTechnology 
and the Landau Institute of Theoretical Physics 

Question 1 
Mathematics in the fSU could keep its traditions and merely 
survive because of the apparent negligence of Soviet ideology. 
As a comparison, Russian biology was destroyed in 1939-
1949, and the leading biologists were persecuted; physics was 
on the list, but it was spared due to the Bomb affair with 
the militarists. Mathematics remained relatively safe (even 

on a personal level: I know of a single mathematician
Efremovich-who was seriously persecuted in Stalin's time). 

Russia had a tradition of mathematical schools that 
provided a steady, vivid flow of mathematical life (e.g., 
Lusin's school in the 1930s, the schools of Gelfand and 
of Shafarevich, of Arnold and Manin), and an array of 
mathematic:al activity centered around the seminars. From 
these schools emerged a great enthusiasm that held the 
students from the beginning of their studies. A good student 
started to attend the serious seminars very early, and it took 
considerable time before he or she could understand what was 
going on. 

In the beginning of the 1960s, during liberal Khrushchev 
times, a very good system of special mathematical high 
schools was launched in Moscow and Leningrad. They had 
excellent students between the ages of thirteen to seventeen, 
selected by severe admission exams. The lecture courses were 
given by the best mathematicians, and the classes were taught 
by graduate students; the nonmathematical teaching was also 
of a very high level. The general spirit of nonorthodoxy 
of these schools always brought a malicious interest of the 
official authorities. The basic math school #2 in Moscow was 
ruined in 1971 after several assaults; several other schools 
tried to keep up the tradition. 

One should also say that mathematics was the most 
prestigious occupation in the 1960s; it also had a lure of 
independence from Soviet ideology (shared, perhaps, by 
music only) that attracted lots of young people. 

A specific point was that the mathematical life for all of the 
USSR was concentrated just in Moscow and Leningrad. The 
math departments of the Moscow and Leningrad Universities 
were the only places to get a professional math education .. 

Question 2 
First, there is the emigration of professional mathematicians. 
The first wave of emigration was in the 1970s; it swept out 
the young mathematicians that graduated in the 1960s (such 
as J. Bernstein, M. Gromov, and D. Kazhdan). The second 
wave of the last four years swept out the majority of active 
mathematicians starting from the graduate student level. Most 
of the traditional seminars no longer exist. 

Second, the anti-Semitic and anti-intellectual policy of the 
bosses of the math departments of Moscow and Leningrad 
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Universities during the last twenty years destroyed the de
partments completely. Almost every one of the faculty is now 
a professional party activist, but not a mathematician. The 
newly elected head of Moscow University is one of the worst 
party bosses from the math department. The official research 
center-the Steklov Institute-has similar difficulties. No Jew 
has had a position there since World War II. In addition, since 
the end of the 1960s, up to the end of the 1980s, they didn't 
hire young mathematicians at all. The institute still has some 
fine mathematicians (they spend most of the time abroad). In 
my memory, the Moscow Steklov Institute has never been 
associated with mathematical activity. Its Leningrad twin 
being also anti-Semitic, nevertheless was open to young (non
Jewish) mathematicians, and it was a much livelier place. I 
should say that a Moscow mathematician could never agree 
with his Leningrad colleague about whose boss was worse (for 
a complementary official vewpoint on the Steklov Institute, 
see I. Shafarevich's paper in the volume of the Duke Math. 
Journal dedicated to Yu. I. Manin, vol. 54, 1987). 

I say nothing about the general political situation in 
Russia, which seems to be very sad at the moment. These 
things could be of life importance for everybody-not only 
for mathematicians. 

Question 3 
Anything to keep the life going. Due to Western help, a math
ematician now will be able to live without serious financial 
difficulties. Hopefully, the new Independent University of 
Moscow will be able to provide good math education, and the 
new Moscow Mathematics Institute could become a working 
research center. The math high schools seem to be in good 
shape now (they need special support) so there should be some 
very good students. Any mathematician who comes to Russia 
and gives a series of good lectures will do a great service. 

Question4 
I would think not. Yeltsin 's government seems to be collapsing; 
the new top bosses are of the traditional Communist Party 
breed, and they will do no good. The academy seeks Western 
money only to preserve itself in its old forms. You see, the 
Soviet Academy is a very different organization from Western 
academies. It dealt with distribution of all the money for 
scientific research in the Soviet Union. , The bosses in the 
academy are not better than the present goverment. Perhaps 
the covetous trough of the academy is very unhealthy for 
human mentality (to get a flavor of this, one may read the 
memoirs of L. Pontryagin and of S. Novikov). I doubt if one 
could find any hope within the walls of the academy. 

Question 5 
Anti-Semitism killed the math departments of the Moscow and 
the Leningrad Universities, as well as the Steklov Institute. 
Nowadays, a Jewish student may study at the university, 
but there is almost no reason for this. In a sense, as an 
active force, anti-Semitism stopped existing in the way cancer 
growth usually does. I guess most of us feel personal pain 

about the Shafarevich case. I may only hope that no working 
mathematician in Russia shares his position. 

Question 8 
We live now in a very different world, and I think there is no 
way to resurrect Russian math in its old form- because both 
the old, great mathematicians and the Soviet system, which 
created its soul and its forms of existence, are gone. We should 
help mathematics in Russia to survive the transition period to 
new forms of life. 

Sergey Fomin 
Massachusetts Institute ofTechnology 
and the Russian Academy of Sciences 

and 

Andrei Suslin 
Massachusetts Institute ofTechnology 
and the Russian Academy of Sciences 

Question2 
1. Decline in high-school and university education. 
2. Collapse of the Mathematical Institutes of the Russian 
Academy of Science. 

Question3 
The targets of the AMS' help could be: (i) easing regular and 
electronic mail communications and (ii) journal subscriptions 
for mathematical libraries. All kinds of personal support (such 
as stipends, traveling to conferences, etc.) should not be 
distributed by any institution or organization based in fSU. 

Question4 
Not now. 

QuestionS 
We don't know any recent cases of this kind. (It was indeed a 
serious issue some years ago.) 

Question 7 
Financial limitations are too serious to put them aside. 

Question 8 
Mathematics survives as long as mathematicians can survive 
while doing mathematics as their main job. Generally, this is 
not the case now. We doubt it will change in the near future. 

Question 1 

Victor Ginzburg 
Moscow - Chicago 

There are, I believe, three main reasons. The first one is 
that mathematics was very much centralized (unlike in the 

FEBRUARY 1993, VOLUME 40, NUMBER 2 133 



Questionnaire 

U.S.) in two major cities: Moscow and Leningrad (now 
St. Petersburg). This enabled mathematicians working in 
various different areas to communicate with each other and 
encouraged young people not to become narrow-minded 
experts in one particular subject. For example, the famous 
Gelfand Seminar never had any specific theme and could 
not be called either an "Algebra" or "Representation Theory" 
(or whatever) seminar. The second reason is that most of 
the areas where the intellectual potential of a person could 
be applied were too much related to, and controlled by, the 
Communist ideology. Mathematics was one of the very few 
subjects where the ideology had never played a role. More 
generally, one might say that, in a closed socialist society 
like the former Soviet Union, not so many opportunities were 
left open for a person. One could not go into business, for it 
did not exist, and one could not go into social sciences like 
history or economics, for they were completely dominated 
by Marxist ideology. The last reason is that young persons 
with high mathematical potential were picked up at a very 
early stage (fourteen or fifteen years old) and were then kept 
under constant guidance (for example, I have known Maxim 
Kontsevich, who became well known in the mathematical 
community only two years ago, ever since he was fifteen). 
The role of advanced high schools in mathematics was crucial 
here. 

Questionl 
The greatest threats are that mathematics, and science in gen
eral, get practically no financial support from the government. 
There are no prospects for finding a job after graduating from 
a university. The first two reasons named in the answer to 
Question 1, no longer exist. 

Question3 
The only ways to help Russian mathematics to survive are: (1) 
to create an independent university to prepare young mathe
maticians (Moscow State University is totally inappropriate 
for this; it is not a science-promoting institution, but rather 
an anti-scientific institution); (2) to provide students of such a 
university with a stipend that would allow them to do math
ematics instead of looking for other means to earn money; 
and (3) to create, in the long run, a mathematical institute 
(similar to the Tata lilstitute in Bombay) that is independent 
of the present-day official structures on the one hand, and has 
a completely legal status, on the other hand, to provide jobs 
for most of the active mathematicians of the country. 

Question4 
Government support of mathematics is declining rapidly. 
Moreover, even the small support that exists is distributed in 
the traditionally "Soviet" style so that 90% of it goes to the 
bureaucratic machinery. Western help is absolutely essential. 
The present AMS efforts to that effect and similar French 
support are very important. At present, these come as grants 
to certain individuals. It is important, for a long-term solution, 
to set up a permanent mathematical institution. 

QuestionS 
Anti-Semitism definitely played a negative role. The anti
Semitic policy at Moscow University was especially well 
known, so many young Jews did not even attempt to enter the 
university, although they were very good in mathematics. (I 
know many such cases personally.) The anti-Semitic policy led 
to the emigration of a number of outstanding mathematicians. 
This created a generation gap felt for a long time. The anti
Semitism in the Soviet government policy should be viewed, 
however, in the more general context. The socialist system 
was trying by all possible means to eliminate the individuality 
of every particular person; all those beyond the mainstream of 
the social life or above the average level were persecuted. For 
example, the authorities always tried to close down advanced 
mathematical high schools that existed at the time, on the 
grounds that all the schools should provide education of 
exactly the same level. Furthermore, there were quite a few 
cases when students graduated from advanced high schools 
and were not admitted to the university just because they were 
"too good" and had their own personal individuality. 

Question6 
At the moment, prospects for young mathematicians are very 
gloomy. 

Question 7 
Most of the foreign travel limitations are now arising from the 
obstacles created by the embassies of the Western countries in 
Moscow, whose stuff is usually very unfriendly. 

QuestionS 
My personal view is that mathematics above the age of 
twenty-three no longer exists in Russia, and the only chance 
to preserve Russian mathematics is to ensure that those who 
might become active mathematicians in five to seven years' 
time should have an opportunity to do so. 

Yu. I. Manin 
Massachusetts Institute ofTechnology 
and the Steklov Mathematical Institute 

Mathematics in the USSR was an organic part of the establish
ment; at the same time, research and teaching in mathematics 
furnished a considerable independence from political and 
ideological restrictions at least in one's professional activities. 
This independence lured into mathematics many gifted young 
persons, especially during the seventies and the eighties. 

With the dissolution of the regime, all state-supported 
structures must face a painful transitional period to an 
uncertain future. Good mathematicians with international 
reputations move out of the country with relative ease and 
keep afloat on their own. The prospects of adequate support 
from the new state structures do not look very promising, 
taking into account the much more pressing needs of industry, 
agriculture, medicine, children and seniors, etc. 
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The greatest threat to the former Soviet mathematics is the 
loss of collective identity. I do not think one can do anything 
about it. 

However, one can do a lot to help mathematicians as 
separate persons, with their separate problems. One can also 
try to keep the continuity of mathematical teaching and to 
supply mathematical libraries in Moscow, St. Petersburg, 
Kiev, Novosibirsk, and Minsk with Western publications. 

Nikolai Reshetikhin 
University of California at Berkeley 

Question 1 
In my opinion, there were a few reasons. 

The structure of the society was favorable for abstract 
sciences: abstract sciences were away from politics, did 
not require technology, and were not expensive. 

Idealism was part of the cultural tradition. 
The stability of life. 
The different system of values: to be a professor, an 

intellectual, a musician was the equivalent of being rich 
here in the U.S. 

Question2 
The absence of academic positions with adequate salaries. 
Changing of system of values. 
Instability of everyday life. 
Too many good mathematicians have left the country. 

Question3 
The best thing would be to improve the economy in the 
country, but this is unrealistic in the near future. Otherwise, 
half-time positions, stipends, fellowships-all of these would 
be good for supporting the mathematicians remaining there 
and would stimulate the younger generation. 

Question4 
In the current situation, any government structure can do very 
little: there is no money and no efficient organizations which 
could work effectively with a low budget. 

Question 5 
It affected the community a lot in the past, in particular, as 
part of the anti-Semitic policy of the Soviet Communist Party. 
Since I left the country more than three years ago and have 
not visited since that time, I do not have my own information 
about this. Some people think that it is not really serious now, 
others are still afraid, and this may make sense as part of 
a larger threat of nationalistic tensions in the former Soviet 
Union. 

Question 6 
Since not enough paid positions are available, I think they are 
looking for positions abroad, and they are frustrated. This is 
really a guess, I have not talked for a long time with young 
people who recently came from Russia. 

Question 7 
The financial limitations are the major problem for travel 
and communication between mathematicians from the former 
USSR and the rest of the world. 

Question 8 
It is hard to say, but I will be glad to help if I can. 

Mikhail Shubin 
Northeastern University and 

the Institute of New Technologies, Moscow 

Question 1 
First reason: Mathematics was almost the only intellectual 
activity where you could be almost free from any political 
influence. 

Second reason: No hardware was necessary to do pure 
mathematics (everybody could buy pens, pencils, and paper, 
and also pay for typing, which was not expensive). 

Third reason: Even if a person did not work in a university 
or a mathematical institution, he/she still could usually spare 
enough time to do pure mathematics at home. A lot of 
good people did not work at universities or mathematical 
institutions, but were still able to do mathematics (G. Margulis 
and A. Beilinson are probably the best-known examples). 

Fourth reason: There were very strong leaders who 
kept this tradition alive since the 1920s. Some (but not 
all). spectacular examples: Luzin, Kolmogorov, Petrovski1, 
Gelfand. 

Fifth reason: The salary of a mathematician (especially 
of a full professor) was comparatively good; you could live 
comfortably on it. 

Comparative importance of these reasons may be disputed, 
but I believe that all of them were very important. So in fact a 
combination of favorable circumstances existed. 

Question 2 
The greatest threats come from the economic situation in the 
former Soviet Union. 

First of all, the salary of a mathematician is not even 
enough to eat normally. For this reason, well-known mathe
maticians prefer to take positions in the West. Less well-known 
people have to change their jobs. 

Second, you now have to work really hard anywhere if 
you want to make a living. Hence, it becomes impossible to do 
mathematics while working at another job that is not directly 
connected to mathematics. 

Third, there is a threat that existed before perestroika but 
was not fatal then: many mathematical institutions are now 
filled with people who were hired before perestroika for polit
ical and other nonmathematical reasons. These people usually 
occupy key positions and cannot be replaced democratically 
because they form a majority. 

FEBRUARY 1993, VOLUME 40, NUMBER 2 135 



Willi 

Questionnaire 

Question 3 
Good (especially new and independent) mathematical insti
tutions and also good mathematicians working anywhere in 
the ~o~er ~SSR should ~ supported very strongly. Among 
the mstltutwns I would hke to mention are the Moscow 
Independent University and the Moscow Mathematical Insti
tute. Decisions about providing support from the West should 
be made by well-established mathematical institutions, such 
as the AMS, according to an appropriate procedure. Young 
people who are not yet known should also be supported, but 
the only way is probably by supporting the good institutions 
where they will study and work. Eventually, if the situation 
develops favorably, the support of good institutions might 
make them attractive for good young people. Nowadays, most 
of them do not choose mathematics because of bad economic 
prospects. 

Question4 
Not at the moment. They do not have the money to do so. 
Even if they had, it is very doubtful that they would be 
able to spend their money reasonably. The Academies are 
still filled with people who should not be there, and this 
situation is self-reproducing. Good people in the Russian 
government (and governments of the other republics) lack the 
experience to deal with science, and it is not clear whether 
their decisions about support will be the right ones. Most 
probably, former Communists will find their way into the 
hearts of the government officials more easily than will good 
mathematicians. · 

QuestionS 
Anti-Semitism was a very important issue before perestroika. 
Very good people were lost to mathematics because of official 
anti~Semitis~. Now •. it seems that anti-Semitism has stopped havmg a notlceable mftuence (if it has any influence at all), 
but the people who conducted and executed anti-Semitic 
orders are still in high places and might very easily return to 
anti-Semitic practices if necessary or convenient. 

Question 6 
Mathematically talented young people who have already 
begun their careers in mathematics usually hope to find a 
position in the West. Those who do not have such hopes 
have changed their professions already or are preparing to do 
so. Th~ talented young people who have not yet chosen a 
profession usually do not go into mathematics now because 
the prospects are not attractive. 

Question 7 
Email facilities in the former USSR are very bad, and there 
are not many of them, so access to them is very difficult for 
people there (many do not have such access at all). 

As for (nonfinancial) travel limitations, all the countries 
of western Europe recently created substantial difficulties for 
inhabitants of the former USSR to obtain visas. Ironically, 
before perestroika, it was impossible (for almost every Soviet 

citizen) to exit the USSR, but entry vi~as for them were ~ran~ed 
by western countries almost automa~cally. Now the Situation 
is reversed. All possible bureatJCra~c obstacles were created 
by western European countries to Impede the free travel of 
inhabitants of the former USSR. Some of these obstacles seem 
to violate basic human rights. A~ exam~le: co~sulates usually 
require a 100% proof that the vi ~a apphcant wdl return to the 
country where the visa was obtatned. I planned to go from the 
U.S. to Germany and then to ~ussia and had all the tic~ets 
necessary for this travel, but the German consulate requrred 
legal proof that I would be able to ~eturn to. the U.S. after that. 
Another mathematician was not given a visa because he ~as 
going to travel with his wife, ~nd he was told that the VIsa 
would be issued only if he went alone. 

Question 8 l th"nk th . "11 . I am rather pessimistic about it. I at tt WI not ~urvtve 
on the level that it was before. oerm~y after the w.ar gives ~ 
example of how difficult it ~s to revive ~thematics .e~en ~n 
a very good economic situatlon. ~e bre~ng of traditlons IS 
the thing which is not easy to reparr. It might take a very lo~g 
time to recover and it might recover only ~he.n the economic 
situation in Russia becomes normal (which IS not expected 
soon, probably not in decades), but we should not lose hope 
and should do whatever is nece!Osary and reasona?le to try to 
save mathematics in the former VSSR, or at least Improve the 
situation. 

Leon TaJdttajan 
State University of New York 

at Stony jJrook 

Question 1 
A combination of standard "(llaterialistic", "moral", and 
"spiritual" arguments. 

Question 2 li . 1 h . th b" In the short run, economic and po. tlca c aos IS e Iggest 
threat, although doing mathematlcs can be. a safe hav~n 
for some individuals. In the loflg ll:'n, the big~est threat IS 
(possible) deterioration of the edUCation system m ~e former USSR (most of the great teaclJers of mathematics are no 
longer available on a regular schedule). 

Question 3 . d d "l . , To support different kinds of oe:w I~ epen ent earnmg centers (like the Independent um~ersity of ~oscow, Euler 
Institute in St. Petersburg, etc.). 'fhi~ c~ b_e ~chieved thr?ugh a series of contacts (and contracts) With ~ndivi~uals and pnv~te 
institutions in the former USSR· De~lmg With huge official 
old-style bureaucracies should be: avmded at all costs. 

Question4 
It does not look so to me. 
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Question 5 
Although anti-Semitism is no longer "official" policy (as it 
was under the Communists), its evil seeds are still there, and 
it might take a long time to get rid of them, as well as of 
the "demons" of nationalism, which seem to have spread to 
many places in the former USSR. Such humiliation of human 
dignity leaves its wounds on the society. 

on a large scale, of permanent half-time positions for Russian 
mathematicians. Both sides are important: the position should 
be permanent, otherwise people will still seek stability; and 
it should be for half of the year so that people will be able 
to spend the other half at home. For Western universities, this 
would diminish the pressure on the labor market now caused 
by the large number of outstanding Russian mathematicians 
looking for positions. Russian mathematicians would thus 
gain a permanent source of hard currency that would be more 
than sufficient to have a decent life in Russia for the remaining 
half of the year, and they won't be forced to lose everything 
they have been building throughout their lives: their jobs, 
scientific schools, friends, and the possibility to communicate 
in their native tongue. The most acute moral and psychological 
choice which almost every Russian mathematician has to face 
nowadays would lose the ruthlessness it has at the moment. 
For Russia as a country, this would mean less brain-drain, 
better integration into the world culture, and even an influx of 
currency, computers, Western goods, and scientific literature. 
For the world mathematical community, this would mean that 
the famous Russian school of mathematics will enter it not 
as individual atoms seeking to be adapted to a new mentality, 
but as an integral organism. 

Question 6 
Difficult to say. Presumably, if they feel that they are good 
and can achieve a lot, they will try to enter the best places for 
mathematics in Europe and the U.S. 

Question 7 
It looks like all problems of this kind can be reduced to 
financial problems or bureaucracy-related problems. 

Question 8 
What does the future hold for the former USSR? I wish I 
knew ... 

Alexander Zvonkin 
University of Bordeaux I 

and the Russian Academy of Sciences, Moscow 

Question 8 
My idea might well be utopic, but I believe that it could help 
save what there is yet to be saved. It consists in the creation, 

" .. .In the 1860s, when the Moscow Mathematical Society was started [in 1864], Moscow did not exist as an independent 

mathematical centre: as far as mathematics was concerned, it was a provincial city. 

"As we know, the Society arose from the meetings of a group of lecturers and professors at the Moscow University and other 

institutions for higher education; some grammar school teachers also participated, including the outstanding geometer K. M. 

Peterson; with N. D. Brashman ( 1796-1866) and A. Yu. Davidov he was one of the initiators of the group, and subsequently a founder 

member ofthe Moscow Mathematical Society. N.D. Brashman died in 1866. This was the second year of effective operation of 

the Society, and the year in which it decided to create its own research journal Matematicheskii Sbornik, now one of the leading 

mathematical journals. But the formal incorporation of the Society by royal decree did not take place until February 10, 1867, that 

is, three years after its effective foundation .... 

"It seems to me that the Moscow Mathematical Society has always cultivated this many-faceted development of mathematics, 

not attempting to confine it within any previously established framework or system of valuation. In the course of a century, the 

Society has been the site of the mathematical discoveries, endeavours, ferments, all the creative emotions of a number of generations 

of Moscow mathematicians. The Society has been not only the place where isolated mathematical results have been enregistered 

and where popular lectures on mathematics have been delivered, but also a very strict school of mathematical aesthetics and taste, 

and equally of mathematical and scholarly ethics." 

-From "Opening Address of the Special Session of the Moscow Mathematical Society on October 20th, 1964" by P. S. 

Aleksandrov, Russian Mathematical Surveys, vol. 20, no. 3, May-June 1965, pages 2-7. Aleksandrov, who was President of the 

Moscow Mathematical Society at the time, presented this address on the occasion of the centenary of the Society. Today the Society 

has about 700 members. The President isS. P. Novikov, and the Vice-Presidents are A. A. Kirillov and A. T. Fomenko. The Society 

may be contacted at: Moscow Mathematical Society, Department ofMechanics and Mathematics, Moscow State University, 119899 

Moscow, Russia. 
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Entrance Examinations for 
the Independent University 

of Moscow 

A number of articles in this Special Issue of the Notices contain infor
mation about the Mathematics College of the Independent University 
of Moscow (see especially the articles by Arnold and Sossinsky). In 
the summer of 1991, the first set of competitive examinations were 
held for admission to this program. For the information of readers, 
some of the examination materials are included here. 

Entrance Examination 
June 25, 27, 1991 

1. Prove that all angles of triangle ABC are acute if and 
only if there exist points A', B', C' inside the sides BC, 
AC, and AB respectively such that the segments AA', 
BB', CC' have the same length. 

2. Find the ratio of the radii of the inscribed and circum
scribed spheres to a regular tetrahedron. 

3. Does there exist an infinite sequence of O's and 1 's 
such that any subsequence consisting of elements whose 
numbers constitute an arithmetical progression is non
periodic. 

4. For any real numbers x, y we have the inequality 

f(x)- f(y):::; (x- yi. 

Find all such functions f. 
5. Suppose a1, a2, ••• , a100 is a permutation of the numbers 

1, 2, ... , 100. Prove that the sum 1 * a1 + 2 * a2 + ... + 
100 * a10o achieves its minimum for the permutation 
100, 99, ... ' 1. 

6. Two vertical lines are tangent to a half circle at the end
points of its horizontal diameter AB. Find a horizontal 
line such that the shaded area on the figure is minimal. 

7. Prove that the polynomial 

x2n- 2x2n-I + 3x2n-2- ... - 2nx + 2n + 1 

has no real roots. 
8. Let L1, L2 be the perimeters of two regular n-gons 

respectively inscribed and circumscribed to a circle 
of circumference L, let 81,82 be the areas of these 
polygons and S the area bounded by the circle. Prove 
that: 

a) L1L2 > L 2; 

b) s1s2 < S2. 
9. Prove that the number 22n + 22"-' + 1 can be expressed 

as the product of no less than n prime factors (not 
necessarily different). 

10. The ratio of two sides of a triangle nearest to 1 is 
called the nonisocelicity coefficient of this triangle. 
What values can this coefficient assume? 

Figure for Problem 6 for June Entrance Examination 

Additional Entrance Examination 
Autumn 1991 

B 

1. In triangle ABC angle BAG is equal to 60°. BD 
and EC are bisectors of the angles ABC and ACB 
respectively. Let BD and CE intersect at the point 0. 
Prove that OD = OE. 

2. Let cos a = b and cos b = a. Prove that a = b. 
3. A regular triangle with a side a is covered by 5 regular 

triangles with a side b. Prove that it is possible to cover 
the triangle with a side a by 4 triangles with a side b. 

4. Any of the positive numbers a 1, a2, ... , an is less than 
the sum of all the rest. Prove that there exists a convex 
polygon with sides a1, a2, . .. , an. 
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5. LetS= X! + X2 + ... + Xn-! + Xn (every xis positive). 
Provethat(l+xi)(l+x2) ... (l+xn):::; 1+8/1!+82/2!+ 
... + sn jn!. 

6. LetS be a set {(x, y), y > x2} c R2• Is it possible to 
cover the plane by a finite number of figures congruent 
to 8 (with arbitrary orientation)? 

7. A curve has length L. Prove that the curve can be 
covered by a rectangle of area £ 2/2. 

8. In 3-dimensional space consider N triangles such that: 
a) any two of them have one common vertex and have 
no other common points; 
b) an equal number of triangles meet at any vertex. 
What are the possible values of N? 

Remark. In this problem a triangle is a triangle without 
internal points, i.e., the union of three segments joining three 
noncollinear points. 
9. Solve the equation sin 7x +sin 8x = 1.99999. 

10. Find a minimal value of the function 

Enderm Test [Final Exam] 
in the Calculus Course 

1. Does there exist a continuous map onto R of 
a) the open interval (0, 1); 
b) the closed interval [0, 1]; 

(x E R). 

c) the half closed interval [0, 1)? 
2. Let f be a real-valued continuous function on the circle. 

Prove that there exist a pair of diametrically opposite 
points where f assumes identical values. 

3. Let a > 0. Consider the sequence Xn = n * ( yra- 1). 
a) Prove that {xn} is monotone and bounded. 
b) Denote L(a) = limn__,oo Xn. Prove that L(ab) = L(a) + 

L(b) for all positive a and b. 
4. Two points Mt and Nt move in the plane. At the time t, 

we have 
Mt =(1 +t, 1 +t), 

Nt =(-1 +t, 1- t). 

Denote by lt the line joining Mt and Nt. Describe the 
set swept out by the moving line lt (i.e., the set UtER lt). 

5. The path of a ray in a droplet of water after one inner 
reflection has the form shown on .the picture. 

a) From what initial angle a does the angle of reflection 
'Y assume its largest value? (By the law of reflection, the 
angles a and (3 satisfy the relation sin a = n *sin (3, where the 
refraction index n for water is approximately equal to 4/3.) 

b) Explain the shape and angular dimensions of a rainbow. 

Enderm Test [Final Exam] 
in Algebra Course 

1. Let A and B be square matrices of identical size over 
the field of complex numbers and let C =AB-BA. 
It is known that CA = AC and CB = BC. Express 
(A+ B)3 as the algebraic sum of monomials A i Bi Ck. 

2. Over the field of real numbers consider the system of 
equations where unknowns are numbered by elements 
of the ring Zn of residues modulo n: 

Xi-!+ 2xi +Xi+! = 0, 

Describe the set of all solutions. 

Figure for Problem 5-Enderm Test in Calculus Course 

3. LetWn = I1i</Xi-Xj)beapolynomialinx!,X2, ... ,xn. 
Prove that the polynomial Dn equal to the determinant 
of the n * n matrix 

a) is divisible by Wn; 
b) Dn/Wn is a symmetric polynomial; express Dn/Wn 

as a polynomial of elementary symmetric polynomials. 
4. Is it possible to express the following Grassmanian 

polynomial as a product of linear polynomials? If so, find 
the decomposition; if not, then prove the impossibility. 

a) I: iieiej, b) I: 0 - i)eiej. 
l::S:i<j::S:5 l::S:i<j::S:5 

5. Consider the ring r of all complex numbers a+ bi, where 
a and b are integers. Let p be a prime number. Prove that 
the following statements are equivalent: 

a) r /pf is a field, 
b) the congruence x2 + 1 = 0 (mod p) has no integer 

solutions, 
c) p = 3 (mod 4). 
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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 

Free Enterprise in Mathematics 
Bernard Beauzamy 

Institut de Calcul Mathematique, Paris 
In any university, or laboratory, a research program is a 
result of a long elaboration, requiring consent of participating 
colleagues, approval by committees, refereeing by experts, 
funding by agencies. A Ph.D. program, for instance, cannot 
come into existence just because half a dozen individuals have 
decided it; not every state university is allowed to create one. 

It does not mean that Ph.D. programs are the property of 
the government (state or nation), but, in public universities, 
they are controlled and permitted by the government. Is this 
the government's wish? I do not think so. My impression, from 
the few contacts I had here and there, is on the contrary; that the 
political authorities wish the scientific community had more 
initiative. So the "umbrella" of committees, assemblies, and 
so on has been elaborated, over the years, by the mathematical 
community itself; individual initiatives are disregarded as 
being "pure propaganda for oneself'. An action (such as 
organizing a small conference) which typically requires three 
people will start with a meeting by six; this meeting decides 
nothing, but talks to the chairman. The chairman will observe 
that the idea is nice, but organizing it in place A might offend 
the tenants of place B, so place B should be associated to the 
organization, and the meeting itself should be held in place 
C. And we have not started talking about money, yet ... 

Now, if I am a shoemaker, I build shoes. I start with one 
or two associates, a little amount of money, and a small shop. 

If my shoes are well designed and please people, my business 
will grow up; I may hire a few workers and teach them the 
job. To hire a young guy, I won't need the French permission 
ofthe "Direction des Recherches et Etudes Doctorales", or, 
in the U.S., that of the National Research Council. At worst, 
some inspector may come from time to time to check that the 
worker is properly treated. The right to create, to hire, to form, 
is what is called "free enterprise" in our countries. It exists, it 
is the basis of our constitutions, and it may apply as well to 
mathematics. 

Very few mathematicians exert their rights to free enter
prise. We do at I.C.M. On a very modest level, of course; we 
are not I.B.M., and we have been in existence for five years 
only. But last year, we made more than $140,000, selling 
polynomials. This enables us, this year, to hire new people, 
hopefully treating more contracts. 

For most mathematicians, "pure" science cannot bring 
money; only "applied" can. Five years of work on the edge 
between both have shown to me that both can, and pure 
science does not become less interesting when it is brought to 
applications. Let me take three very striking examples. 

• The representation of many-variable polynomials on hy
percubes, devised by I.C.M. under a request from the 
French Army, in order to permit massively parallel 
computing, comes directly from a paper by Beauzamy
Bombieri-Enfto-Montgomery (Journal of Number Theory 
90). But in tum, this hypercube representation brought a 
new point of view on polynomials, at the theoretical level, 
with a lot of unexpected benefits. 

• Algorithms in symbolic computation, devised jointly by 
I.C.M. (under a contract with Digital Equipment Corp.) 
and Kent State University (Paul Wang's group), of course 
borrow heavily from number theory. But in tum, they 
brought new fascinating questions. 

For some years, Per Enfto and myself wrote estimates on 
polynomials of the form 

IIPQII ::::: >. IIPII-IIQII 

and people said," It's number theory." 
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But after a while, we wrote instead 

IIPII · IIQII ~ * IIPQII 

and it became "A priori bounds for polynomial decompo
sitions", an essential feature in symbolic computation. 
• Many questions of control theory for linear systems are 

nothing but operator theory. If you study the iterates of a 
point under a linear operator, rnx, that's operator theory, 
but if, at each stage, you can apply a command, say 
(Tn ± U)x, that's control theory. The bad thing is that the 
experts of one area do not talk to the others; they even 
ignore their existence. I wrote a book in '88 about operator 
theory; control theory does not appear anywhere in it. 
So my claim is that there is no conceptual difference 

between pure and applied mathematics. All the results we ob
tained under our contracts have been published in international 
journals (except of course a few classified things dealing with 
specific requests); all the contracts, so far, have been renewed, 
which seems to indicate that the contractors are happy with 
what they get. We have even signed recently a bigger contract 
with Digital, dealing with symbolic computation. 

Why does Digital (who has some financial problems, 
like most computer companies) care about mathematical 
research? Because they think that a good mathematical 
software will help sell their computers: more people, both in 
the industry and in scientific research, will buy these computers 
if they are properly equipped. But to design mathematical 
software is a nontrivial task, requiring elaborate mathematical 
tools and professional mathematicians. I completely share 
Digital's point of view on these matters. I think, moreover, 
that symbolic computation will be an efficient tool for 
mathematical research, when it reaches a better degree of 
development. 

Those who give the money want results for this money, 
and they want results which fit their needs, and within a 
fixed amount of time. A contract is not a grant. We can't 
say, "We found nothing, but we plan to go on." If, instead of 
what they ask, we come up with a nice theory of the third 
dual of nonseparable quasi-barrelled spaces, we might lose 
a substantial proportion of our. contracts. So people might 
say that we are not free of what we are doing; we have to 
adjust to customer's demands, which might not include these 
nice duals. That's true: we have to produce shoes that fit the 
demand, not curly, spring-like, high heels. 

However, two considerations are important. The first one 
is that there is room enough for true mathematical research 
in what we are doing, so we are happy with it. The second 
one is that the elaborate objects which are usually regarded 
as important by the mathematical community might very well 
be artificial questions, disconnected from any type of reality. 
Allowing a little amount of free enterprise into mathematics 
might cut down the dominating influence of some academic 
groups and bring it closer to some reality. 

Everything here is indeed a matter of balance: fundamental 
research with no application in mind is of course essential: 

nobody knows how tomorrow's tools will be built, and quite 
often abstract discoveries lead to concrete realizations. But it 
is the researcher's duty to explain that what he is doing is 
potentially useful; not this small result here, but the whole 
area. This social duty is so poorly met by mathematicians that 
a lot of engineers-not to speak about politicians-think that 
"there is nothing left for discovery in mathematics". 

The usefulness of mathematicians is only perceived 
through their teaching load, and this also is unfortunate. 
The connection between teaching and research is only his
torical, and strongly detrimental to our profession. As a 
shoemaker, I make shoes, I am not going from one place to 
the other explaining how to make shoes. Once in a while, I 
hire a young guy and teach him so he can help me, but that's 
all. 

I have nothing against teaching, nor do I against plumbing 
or car repair; someone has to do it, not necessarily me. Ba
sically, the government considers mathematicians as teachers 
because it does not know how to consider them otherwise: the 
social usefulness of the profession is not perceived. Once I met 
the Counselor for Education of the French Prime Minister, and 
he strongly supported my views, saying, "Mathematicians, so 
far, have not been clever enough to create their own status." 
He added, smiling, "You might have trouble with the Ministry 
of Education, because they are narrow-minded." 

I would even be glad to teach, as part of a contract 
signed, for instance, with some university: we would give a 
specialized course, on a· specific topic, the same way as, for 
instance, a stock exchange expert may once in a while deliver 
a course about finances, because he is invited to do so by 
some institution. 

Besides contracts, a great part of our activity during these 
last two years has been devoted to formation: trying to explain 
to young people that mathematics is not dead and can lead 
to interesting careers, that a Ph.D. in mathematics, no matter 
what orientation you take later, gives a formation of high 
quality-being in contact with research is a good preparation 
in a world which is constantly changing. We organized several 
conferences in the "Palais de la Decouverte" in Paris, and, last 
June, we held during four days a seminar called "Discovery 
of Research", in which thirty selected graduate students were 
able to live with professional mathematicians, ask questions, 
and hear lectures. Bringing new people to mathematics is a 
task we regard as essential and too often neglected by official 
institutions, despite the fact that the average age is very high 
among researchers. 

I read once an interesting point by Konrad Lorentz, a 
former Nobel Prize recipient in medicine, who died recently. 
He said he had doubts about the long-term survival of some 
species, such as stags, because the standards which are ranked 
highest among them are not those which ensure the survival 
of the species. Indeed, the best considered male is the one 
with the biggest antlers, but these antlers precisely prevent 
the animal from running fast in case of danger. This, I think, 
applies very well to mathematicians: among us, we praise 
the quality of technical achievements; outside, the quality of 
teaching is what matters. None of them has anything to do 
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with the survival of the profession. Better be a shoemaker; 
this might last as long as mankind has legs. 

an opinion, and you hope it will be followed by others. We at 
I.C.M. do not fear competition, but we think we would be in 
better shape if more people shared our views. As one of my 
friends said, "Nobody goes into a city where there is just one 
restaurant." 

I am not, by any means, trying to give lessons and explain 
to others what they should do. When you put a sign near your 
door saying, "Vote for Smith for the U.S. Senate," you express 
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This month's column 
"Using programs to teach logic to computer scientists" is the self
explanatory title of this month's feature article by Doug Goldson and 
Steve R~~es of Queen Mary and Westfield College in London, Eng
land. This IS followed by an article on A.AifS-Jb.'IE/{ by George Gratzer 
of the University of Manitoba. Finally, there are two software reviews: 
R.W.R. Darling writes about Framemaker 3.0, and Roger Pinkham tries 
outMLAB. 
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Using Programs to Teach Logic 
to Computer Scientists 

Doug Goldson* and Steve Reeves* 

Introduction 

There has been an explosion of interest in the use of logic 
in computer science in recent years. This is in part due to 
theoretical developments within academic computer science 
and in part due to the recent popularity of Formal Methods 
amongst software engineers. There is now a widespread and 
growing recognition that formal techniques are central to 
the subject and that a good grasp of them is essential. for a 
pr~cticing computer scientist. This recognition that computer 
sc1ence has become a much more rigorous subject has led 
a number of influential academics to call for changes to its 
curriculum that reflect this new rigour [4], [7]. At the same 
time, it is a commonplace amongst computer science teachers 
that students find formal techniques difficult to learn. The 

*Department of Computer Science, Queen Mary and Westfield College 
University of London, London El 4NS, douglas@dcs.qmw.ac.uk, stever@ 
dcs.qmw.ac.uk. 

Computers and Mathematics 

growth of intere~t. in logic has ~er~fore been accompanied by 
a further reco~mtton that cert~n kinds of mechanical support 
are necessary m order for log1c to be used effectively. 

The purpose of this article is to describe four programs 
that have been developed by different research groups to 
sup~ort _the teachin~ of logic. It therefore discusses computer 
~pplic~tiOns to log1c, ~ot applications of logic. Our purpose 
IS to g1ve computer science teachers a flavour of the kind of 
logic teaching tools that currently exist, what they can do 
~d wh~t kind of prior knowledge, and how much knowledge: 
1s reqmred for them to be used effectively by students. 
We ha~e kept our co_nsiderations as machine independent 
as poss1ble, although Issues of human computer interaction 
(HCI) inevitably introduce machine dependencies since we 
are often concerned with how badly or how well a particular 
logic tool fits into a particular machine environment. 

Three broad criteria have been used to evaluate these 
systems. We consider the generality of a program, what kind 
of logic is encoded?, its usability, how easy is it to use?, and 
its suitability for teaching. The systems we shall look at are 
the Educational Theorem Proving System (ETPS), MacLogic 
Tarski's World, and Hyperproof ' 

Tarski's World 
This system is intended to be used with its companion text, 
The Language of First-Order Logic, a logic textbook which 
offers a first course in logic [2]. The book follows a problem
centered phil?sophy in which learning is achieved through 
problem solvmg, and the program is considered an essential 
part of this approach. It is motivated by what the authors see 
as a failure of existing texts to show that the study of a formal 
language provides the means by which we can understand the 
relationship between meaning and logic. 

The authors have two main aims, to introduce a formal 
language of first-order logic (POL) and then to use it to teach 
the notion of logical consequence. The approach is most novel 
~n the teachin~ of POL, but Tarski's World also plays an 
~mportant. role m the development of reasoning skills where it 
IS well smted to demonstrating failure of logical consequence 
by the method of counterexample construction. 

The program itself supports an interpreted first-order 
language for a logic which is first-order with equality. It 
has three main components, a "World module", a "Sentences 
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module", and a "Keyboard module", each of which occupies 
one of three windows that appear on the screen when the 
program is run. 

The World module displays a picture of a world, a Tarski 
world, that displays certain objects (cubes, tetrahedra, and 
dodecahedra) and certain relationships amongst them like 
being Large, Larger, LeftOf, or BackOf. This world provides, 
in a very direct and easy to understand way, an interpretation 
for the sentences which appear in the Sentences module. 

The Sentences module displays a list of sentences that can 
be checked for well-formedness, sentencehood, and truth in 
the interpretation as given by the currently displayed world. 
In fact, Tarski's World displays an impressive flexibility of 
use which is exploited fully by its textbook. In addition to 
checking sentences against a given world, new worlds may 
be constructed so as to conform with a given set of sentences. 
A wide range of interaction is possible, and the program is 
used to illustrate each new idea in the book as it is introduced. 
For example, the program can be made to play the Henkin
Hintikka game, a game for checking the truth of a sentence 
interactively. This can be used instead of the more traditional 
approach that uses truth tables, making problems much more 
fun than the drudge of endless truth tables. The program can 
also be used very effectively to demonstrate the invalidity of 
arguments by building worlds that refute them. 

The program comes with a library of exercise files which 
support the problems listed in the textbook as well as a grader 
facility to help a teacher to grade the work of students on 
program-supported exercises. The authors also plan to make 
a set of solutions available to teachers. Figure 1 shows the 

3. e = c ++a= d 

4. Oodec(b) II 3Y (Oodec(y) II LeftOf(b, y)) 

5. 3v (Oodec(f) II Dodec(v) II BackOf(f, v)) 

6. 3x (BackOf(x, e) II 3y (BackOf(y, x) II 3z BackOf(z, y))) 

7. \ly (y = b-+ h3x Between(x, y, f) II (y = f V y =c))) 

Figure 1: Tar ski's World 

initial state of a typical problem. The task is to work out a 
naming scheme for the objects in Carroll's World that makes 
all of Hercule's Sentences simultaneously true. 

Tarski's World is most effectively used together with 
the textbook. The book is packed with interesting exercises 
and problems which make imaginative use of the program. 
Equally, the program provides essential support to students 
as they work through these problems. This is an excellent 
package and we highly recommend it as the basis of either a 
complete first course in logic or as an initial part of such a 
course. 

For an earlier review of Tarski's World see [8]. For a book 
review of The Language of First-Order Logic see [5]. 
• Resources. A Macintosh. 
• Availability. U.S.A. enquiries should be directed to CSLII 

Stanford, Ventura Hall, Stanford, CA 94305; 415-723-
1712/1839. 

MacLogic 
MacLogic is a proof assistant for first-order logic with 
equality. Although it does not support theories, it does support 
intuitionistic logic and the modal logics S4 and S5. The 
absence of induction rules and theory-building facilities make 
it difficult to use as a tool for theory work, and the absence of 
function symbols in the formal language makes it impractical. 
In fairness though, MacLogic was never designed for this 
kind of use. It is designed to teach students how to construct 
elementary proofs, and for this purpose it is excellent. It is 
possible to sit down with MacLogic and, with a minimum of 
preparation, use it to constrUCt some fairly complex first-order 
proofs. Unlike some proof tools, it is very easy to learn how 
to use-an essential feature for a teaching tool. 

The program can be used in two modes: forwards or 
bottom-up as a proof checker, or backwards or top-down 
as a proof constructor. Proofs are displayed in two formats 
according to the mode of the ~rog~am. In forwards m~de 
proofs are displayed in the lmeanzed natural deducuon 
format popularized by Lemmon. In backwards mode they are 
displayed in the sequent format introduced by Gentzen and, 
once completed, they can be viewed as n~tural de.ductions. 

We briefly describe how the progr~ 1s used m Co~struct 
mode. Starting a problem creates two wmdows, one to display 
the derivation as a whole and one to display the current 
subproblem, and a (modeless) dialogue which offers a choice 
of tactics (deduction rules). While attempting to construct a 
proof it is possible to backtrack in ~ d~rivation b~ successi~ely 
cancelling the last inference, but 1t 1s not possible to switch 
between subproblems, which are taken in a strict order. It is 
also not possible to strengthen the premises of an argument 
in mid-proof by adding further premises as you need them. 
As we have said, MacLogic is not designed for working in a 
theory. There is a useful rule called ''Tautology" which can be 
used to show that a problem is a tautology. It is useful when 
teaching first-order logic in order to emphasise the logic of 
quantification as against the simple logic of propositions. This 
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feature is shared by the Educational Theorem Proving System 
described below. 

Derivations (in the sequent format) and proofs (in the 
natural deduction format) can be saved and printed, but it 
is not possible to save incomplete derivations as code and 
then later restore them. Propositional results can be saved as 
theorems which can later be used with a rule called "sequent 
introduction", which is a lemma rule. Just as the stock of 
theorems can be extended, the stock oflibrary problems can be 
extended too. Limited advice on the provability of a problem 
is offered by a validity checker that runs an automatic theorem 
prover on the current problem. 

The user interface is good, but there are a few funnies. 
It is puzzling why the program uses two fonts, and annoying 
when it omits bracketing that the user has typed. The absence 
of a desktop logic keyboard like Tarski's World makes it 
cumbersome to type logical formulas. 

MacLogic is fun to use and offers an excellent way to 
teach students how to build their own proofs. It could be 
used as an effective part of any introductory logic course that 
teaches proof in the tableaux or sequent style. The seventy-five 
page instruction booklet is provided on disk, and teachers are 
invited to tailor it to suit the students' needs. 
• Resources. A Macintosh with at least 1M of RAM. 
• Cost. An educational institution outside the UK can 

purchase MacLogic for £60. 
• Availability. Roy Dyckhoff (rd@uk.ac.st-and.cs), Machine 

Assisted Logic Teaching Project, Computational Science 
Division, University of St. Andrews, St. Andrews, Fife, 
Scotland (+44-334-76161, x8134/8262). 

Educational Theorem Proving 
Environment (ETPS) 

This program, based on a more general system called TPS 
(Theorem Proving System), is intended to support students 
learning classical type theory or classical higher-order logic. 
From the user's point of view it consists of a set of Lisp 
functions which implement the proof rules in Peter Andrews' 
book [1]. The user is expected to be following the book when 
working with ETPS since many of the exercises in the book 
are available within ETPS, atid hints and help are provided 
for many of them. ETPS also provides facilities for a teacher 
to keep track of a student's progress through the exercises, for 
automatically marking the exercises that a student completes, 
and for adding or subtracting exercises as the teacher sees fit 
in order to tailor the program for a particular class. 

The mode of working using ETPS is as follows. The user 
can either select a sentence to prove from the prepackaged 
set of exercises, or they can type in their own sentence. 
This sentence is called "PLAN1", i.e., the first planned line. 
Then, using the rules of the logic, the user tries to justify 
the first planned line by a suitable mixture of forwards 
and backwards reasoning. "Using the rules of the logic" 
means calling the appropriate Lisp function and supplying 
appropriate information, e.g., on what other lines the rule 

should use, when prompted by the program. The program 
does all the usual work of such an interactive system like 
making sure that the rules are only used correctly, taking care 
of substitutions, and renaming variables if necessary; in short, 
all of the tedious, bookkeeping jobs that get in the way of 
constructing large proofs when done with paper and pencil. 

As an example of the sort of interaction that ETPS 
involves, we offer the following as a sample. In Figure 2 
the line labelled (5) has already been proved by existential 
elimination. The line labelled (93) is a planned line, i.e., a line 
yet to be proved. The line labelled <91 >, which is a line in 
the interaction not a line in the proof (note the angled brackets 
rather than the parentheses of proof lines), shows that the user 
has used the rule "econj", i.e., "eliminate conjunction". The 
following three lines ~ere output by ETPS. The first shows 
that ETPS calculated that line 5 contains a conjunction that 
can be eliminated. If this is not the elimination that the user 
intends he can specify what the correct line number is. The 
second and third lines tell the user that ETPS will put the right 
and left conjuncts in lines 7 and 6. Again the user can override 
these default line numbers if he sees fit. On this occasion the 
default values supplied by ETPS were accepted and the last 
two lines, labelled (6) and (7), are the two new lines that result 
from the application of econj. 

(5) 1,2,5 1- 0 Wo(oBl tB f'o ><0< : fO<B t 

(93) 1,2,5 1- SoOt ""' 

<91>econJ 
01 <LINE>: Line with ConJ~nction [5]> 
03 <LINE>: Line with Richt Conj~nct [7]> 
02 <LINE>: Line with Left Conjunct [6]> 
(6) 1,2,5 1- 0 Wo(Ojf) tB 

<7> 1,2,5 1- ""' = r ... t• 

Figure 2: Rule econj 

Choose: t 

PLAN11 

ConJ: 5 

ConJ: 5 

The completed example is shown in Figure 3 (see next 
page). Note that ETPS supports the use of definition, line (27) 
is obtained from line (26) by using the definition of subset. 
This allows a natural way of expressing theorems which 
makes them more readable by making them appear as they 
would in a textbook. 

There are many more aspects to ETPS which we briefly 
describe. First, it is possible to focus the system on type 
theory using a rule called "rulep" that checks propositional 
deductions. This allows the student to concentrate on the 
higher-order aspects of the system. A proof or partial proof 
can be saved at any point in a session and restored at a 
later session when work is resumed. ETPS has an editor. 
We initially believed that the lack of a "Mac-style" interface 
would make the program cumbersome to use but the editor 
provides exactly the facilities that are needed and the interface 
works very well. There are useful commands for tidying up 
a proof once it is finished and for rearranging the lines in a 
proof during its construction. 

The system is robust and has many carefully thought-out 
features. Given that it is a "line based" system, and therefore 
somewhat dated in a world of direct manipulation interfaces, 

FEBRUARY 1993, VOLUME 40, NUMBER 2 145 



Computers and Mathematics 

it is nonetheless a very effective proof tool and surprisingly 
pleasant to use. A fact that reflects the care and work that 
has gone into making this system an effective proof tool for 
higher order logic. 
• Resources. ETPS requires a 6M machine running-common 

Lisp; TPS requires an 8M machine. 
• Cost. There is a nominal charge of $10 for documentation. 

The program is available by remote file transfer; otherwise 
you must provide a tape and pay the approximate cost of 
postage. 

• Availability. Peter Andrews (Andrews@cs.cmu.edu), Math
ematics Department, Carnegie Mellon University, Pitts
burg, PA 15213, USA. 

(1) 1 1- X f~rn wocotll x« Hyp 

(2) 1 1- 3ta.n wocor 1 t ~ x« = f~ t Defn: 1 

(3) 3 1- X[X f~l WocoBl SO« Hyp 

(4) 3 1- 3tor.wocoBl t ~ SO« = X f~ t Defn: 3 

(5) 5 1- n WoroR' ta ~ X« : f~ t Choose: t 
(6) 5 1- n Wo(QB) ta Conj: 5 

(7) 5 1- x« = f~ ta Conj: 5 

<8> 5 1- VSoa.wocoBl S ~ S ta Defn: 6 

(9) 9 1- WocoBl Sor ~ SO« : X f~ Sor Choose: S 

(10) 9 1- Wocotl Sor ConJ: 9 

(11) 9 1- SO« = X f~ Sor ConJ: 9 

(12) 5 1- wocoBl Sor ~ S ta UI: S 8 

(13) 9,5 1- Sor ta MP: 10 12 
(14) 1- f~ ta = f t Assert REFL: 

(15> 5,9 1- Sot ta ~ f~ t = f t ConJ: 13 14 

(16} 5,9 1- 3t•a.Sot t• ~ f~ ta = f t• EGen: t 15 

(17) 5~9 1- X f~ Sor.f ta Defn: 16 

(18> 5,9 1- s0«.f~ ta Sub=: 17 11 

(19> 5,9 1- ~0« X« Sub=: 18 7 

<20> 3,5 1- SO« X« RuleC: 4 19 

(21> 1,3 1- SO« X« RuhC: 2 20 

(22> 1 1- XCX f~J wocotl SO« ~ S x« Deduct: 21 

(23} 1 1- vs-.xcx f~J wocor, s ~ s x« UGen: S 22 

(24} 1 1- ncxcx f«al wocor,l x« Defn: 23 

(25> 1- X f«a[n WocoalJ X« ~ nrxrx f] wl X Deduct: 24 

<26> 1- Yx«,x f«~rn wocoa,l x ~ nrxrx fl wl x UGen: x 25 

(27> 1- x f«arn wocor,l ' n.xrx fl w Defn: 26 

Figure 3 

Hyperproof 
Hyperproof is of particular interest because it embodies 
a certain assumption about reasoning which, although not 

new, represents a radical departure from the orthodox view. 
Since Frege, logicians have treated reasoning as a linguistic 
activity where the objects of a proof are formulas which are 
manipulated by proof rules. The novelty of Hyperprooflies in 
its adoption of a heterogeneous view of reasoning where the 
objects of a proof are diagrams as well as formulas [3]. 

Hyperproof has the look and feel of Tarski's World and 
enjoys the same high-quality user interface. It does, however, 
take much longer to learn how to use, but this is only to 
be expected given the different tasks that it is designed to 
support. While Tarski's World is meant to develop language 
skills, Hyperproof is meant to develop reasoning skills. In 
a sense it extends Tarski's World in formalizing the proof 
methods described in The Language of First Order Logic, but 
the most interesting feature is the ability to directly manipulate 
diagrams as objects of reasoning. 

Hyperproof is based on the blocks world and supports 
the same interpreted first-order language as Tarski's World, 
augmented with a number of extra relations. The logic is first
order with equality. It has two main components, a "Situation 
module" and a "Palette module", each of which occupies a 
window that appears on the screen when the program is run. 

The Situation module displays a situation that is a partial 
Tarski world or, more precisely, a partial description of 
a world. The situation is typically updated as a proof is 
developed. Proofs are linearized. A proof line consists of a 
proof element, which is a formula or an iconized situation, 
and the name of a rule that justifies the line. The premises or 
"supports" of a rule are selected by highlighting them with 
the mouse. Like Tarski's World, interaction is almost wholly 
mouse driven and this is a useful aid to proof development. 

The diagrammatic representation of partial information is 
imaginatively solved using two new types of picture objects 
that are not objects of the blocks domain, but are used 
to represent our incomplete knowledge of such objects. A 
cylinder, labelled with a square, triangle, or pentagon, is 
used to represent a cube, tetrahedron, or dodecahedron of 
indeterminate size. A paper bag (more like a vase if you are 
using a monochrome Mac) is used to represent an object of 
determinate size but indeterminate shape. 

Figure 4 shows a hyperproof based on the Tarski's World 
example of Carroll's World and Hercule's Sentences. The task 
is to identify the block b and show that Dodec(f). See how the 
goals are iconized in the Goal Strip. 

Hyperproof raises a number of technical issues to do with 
the underlying logic of the system. The first of these, which 
carries over from Tarski's World, is that the interpretation 
of the formal language is always fixed. This allows certain 
inferences to be drawn that would not be valid in a calculus 
based on an uninterpreted language. A deviation from Tarski's 
World is the way that the truth of a sentence is calculated. 
The supplanting of total situations with partial situations 
introduces the possibility that the truth value of a sentence 
is indeterminate. This problem is solved by using the strong 
3-valued logic of Kleene. The presence of partial situations 
also raises a problem in dealing with counterexamples. The 
program generates a counterexample in two kinds of circum-
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stances. In one circumstance a rule gives rise to a situation 
that is not unique and for which there is a countersituation 
where the supports of the rule remain true. This is called 
a definite counterexample. In the other circumstance a rule 
bas a countersituation in which the truth of one or more 
of the supports is indeterminate. This is called a possible 
counterexample. Possible counterexamples occur because of 
Kleene evaluation. 

it 
i • \'x ( -,3y Smaller(y,x) -+ (x =C V x = d V x = e)) 

I• \'x ((x =8 V x :d) ++ 3y 3z Between(x,y,z)) 

i. e:c++ e:d !._ .. __ _ 
1. 3v (Dodec(f) A Dodec(v) A BeckOf(f,v)) 

! • 3x(Back0f(x,e) A 3y (BeckOf(y, x) A 
I 3z BeckOf(z,y))) 

i • \'y ( y = b -+ h3x Between(x,y,f) A (y:f V y:c))) 

i • 3x (Dodec(x) A BackOf(x,a) A \'y ((Dodec(y) A 
i BackOf(y,a)) -+ M=y)) 

I • 3x Between(x,e,c) 

r~ Dodec(f) A Dodec(v) A BackOf(f,v) 
i 
i• Dodec(f) 

It 
I iA 
i LV 

! !I 
!L 

•l i Case Closed 

1 ...... ······'· r: ~: b • "" "'-"'''·" ' (hf v '"'" I• -,3x Between(x,e,f) A (e=f V e=c) 

! Cose Closed 

i Exhaustive 

It 

Figure 4: Hyperproof 

o/ Give• 

o/ Give• 

o/ Give• 

o/ Give• 

' Gi¥11 
o/ Gtve1 

o/ Give1 

A further issue turns on the notion of a situation extension. 
Informally, a situation s is an extension of a situation r iff s 
contains more information than r. There are a number of ways 
in which a situation can be extended, by determining the size, 
shape, location, and identity of blocks, but one way in which it 
cannot be extended is by increasing the number of blocks. So, 
one situation that is in every way like another except that it 
has an extra block is not counted as an extension. This design 
decision has been taken in order to simplify the conditions 

for applying rules correctly, but it strikes us as a somewhat 
artificial limitation. 

Unlike Tarski's World it is not possible to simply pick 
up Hyperproof and play with it. It is first necessary to work 
through the Hyperproof document and learn how to use the 
proof rules effectively. The novelty of the system and the 
interaction of pictorial and linguistic proof objects makes a 
number of the rules unfamiliar, and they require practice to be 
used effectively. Without practice, for example, it is unclear 
how much of the burden of proof falls upon the user and how 
much falls upon the machine. 

Like its predecessor, Hyperproof is strongly motivated by 
the needs of the classroom. It is still under development, but 
we believe that when it is ready for distribution it will offer an 
imaginative departure from other proof tools, and an obvious 
choice for those teachers who already use Tarski's World. 
• Resources. A Macintosh, preferably one with a colour 

monitor. 
• Availability. The version described here is a beta ver

sion. Enquiries should be directed to either Jon Bar
wise (barwise@phil.indiana.edu), Centre for Innovative 
Computer Applications (CICA), Indiana University, or 
John Etchemendy (etch@csli.stanford.edu), Centre for the 
Study of Language and Information (CSLI), Stanford, 
Ventura Hall, Stanford, CA 94305; 415-723-171211839, 

Conclusions 
This account of four of the many currently available logic 
teaching tools has grown out of a search for tools to support 
the teaching of logic to first year computer science students 
at Queen Mary and Westfield College [6]. We hope that we 
have given an idea of the kinds of tasks that can be effectively 
supported by a machine, and we conclude with a summary of 
each system. 

Tarski's World: This is easy and fun to use. The game of 
counterexamples as an alternative to truth tables is particularly 
good. The layout, the editing operations, and the alternative 
"keyboard" are superb. For such a simple tool it is capable 
of teaching a great deal about a formal language, its interpre
tation, models, counterexamples, and consequence. It has a 
companion textbook, The Language of First-Order Logic. 

MacLogic: This teaches a lot and offers a valuable tool 
for learning practical proof skills: how to find a proof and 
how to convert it from one representation into another. The 
"construction" mode is a really nice computer game for 
finding proofs. This is highly recommended for a first course 
in proof theory. 

ETPS: This is a robust and powerful tool for higher-order 
logic and type theory. The traditional line-based user interface 
does not present any significant obstacles to serious work, and 
the proof construction and editing facilities are good. It has a 
companion textbook, An Introduction to Mathematical Logic 
and Type Theory. 

Hyperproof: This enjoys the same high quality user 
interface as Tarski's World. It is imaginative and well designed. 

FEBRUARY 1993, VOLUME 40, NUMBER 2 147 



.. ································· ····················•················ ......................................................... UIIIIIIIIIIIIIIIIIIIIIIIII'IIIIIIIIIIIIII'IIIIIIIIIIIIII'IIIIIIIIIIIIII'IIIIIIIIIIIIII'-

Computers and Mathematics 

The attempt at heterogeneous proof is a distinguishing feature 
that makes it unique. 

The originality and innovation of Tarski's World and 
Hyperproof make them an ideal choice for a first course 
in logic, particularly for those computer science students 
who lack a formal mathematical background. MacLogic is 
recommended for a first course in proof theory, and ETPS is 
recommended for both elementary and advanced courses in 
mathematical logic for students with a formal background. 

As well as planning to introduce logic tools into our 
curriculum, we also plan to introduce programming tools. 
Unfortunately, there is a distinct lack of off-the-shelf tools in 
this area, which marks a sharp contrast with their availability 
for logic. We have begun to address this problem by developing 
our own tools to support novices in learning some of the 
fundamental programming concepts that they are known to 
find difficult. An example of this is the notion of type, and 
we hope to use Landin's recent work in this area to build a 
graphical tool to support reasoning in a simple type theory 
[9]. 
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Aj\45-U'JEX 
George Gratzer* 

1. 'lEX 

Donald E. Knuth's multivolume epic: The Art of Computer 
Programming [3] (written in the 1960s and 1970s) caused a 
great deal of frustration to the author. It seemed very difficult 
to keep the various volumes typographically uniform. Out of 
this frustration, the 'J.l3X mathematical typesetting language 
was born, see [4]-[8]. 

'J.l3X takes care of millions of little details that are so 
important in mathematical typesetting: it properly spaces 
the formulas; breaks up the text into pleasing lines and 
paragraphs-hyphenating words as necessary; and provides 
the hundreds of symbols and fonts without which you cannot 
do mathematics. 'J.l3X does this on most any computer: 
IBM compatible, Macintosh, Atari, Amiga, workstations, 
minicomputers, and mainframes. You can typeset your work 
on an IBM compatible and email it to your coworker who will 
do the corrections on a Macintosh; the final result is sent to 
your publisher who probably uses a minicomputer to print the 
result on a Linotype printer. 

To produce a typeset article, you need a style designer
a specialist, who decides what fonts to use, how large an 
interline gap you need after a theorem, and specifies the 
million and one other parameters that go into a style. 'l.l3X was 
designed to work with a "stylesheet", so you do not have to 
worry about style design problems. 

Knuth also realized that it requires knowledgable users 
to typeset an article of any complexity with 'J.'EX. So 'J.l3X 
was designed as a "platform" on which convenient work 
environments-so called "macro packages"--can be built. 

2. A.vtS-'lEX and U'IEX 
It is somewhat unfortunate that two such macro packages, 
.4,.wS-'J.l3X and Je.'J.'EX, were made available to the mathematical 
community in the early 1980s. 

.4,.wS-'J.l3X was written by M.D. Spivak for the American 
Mathematical Society, while Je.'J.'EX was developed by L. 
Lamport. Both systems were first-rate and both came with 
excellent user manuals (M. D. Spivak [11] and L. Lamport 
[9]). So it is not surprising that both became very popular, 
causing a split in the mathematical community. 

*University of Manitoba, Department of Mathematics, Winnipeg, Manitoba 
R3T 2N2, Canada, email: gratzer@ccm.umanitoba.ca. 
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The strengths of the two systems are somewhat com
plementary. A~-lFX (now in version 2.1) provides many 
features necessary for mathematical papers, includiflg: 
• Excellent formatting of multiline formulas. 
• Flexible bibliographic references. 
• Papers written in AMS'-lFX can be submitted for publica

tion in a growing number of journals. 
Je.1fX also provides many features that are very convenient 

for authors, including: 
• Automatic numbering and cross-referencing. 
• Bibliographic databases. 

3. Why ~-U'JEX? 
A few years ago, a joint paper of mine with E. Fried [1] was 
accepted by the Proceedings of the American Mathematical 
Society; along with the acceptance came a letter that offered 
to publish the paper in twenty weeks if it was submitted in 
AMS'-1fX. I borrowed a friend's copy of Spivak's The Joy 
ofTp}( [11], and rewrote the short paper in AMS"-'I}?X. It was 
most satisfying to receive the proofs with no errors introduced 
by the typesetter. 

Since then, I have written a number of papers in AMS'-
1fX; some were published in journals accepting submissions 
in A~-lEX; even those that were typeset in a prirtting shop 
showed much superior results: the typesetter did not have 
to guess at my intentions since I submitted the ntanuscript 
typeset. 

Early in 1990, I wrote a survey article with A. Kisiele
wicz [2]; the survey contained about seventy sections and 
subsections, sixty problems and theorems, and about 180 
references. It all had to be set up so that when the paper 
was reorganized and Section 3.2 became Sectiort 2.8, the 
cross-references had to adjust themselves. This was difficult 
to do in AMS'-1fX. I was told that a paper of this type should 
be written in Je.1fX; however, papers written in JC.'IEX were 
not accepted by the American Mathematical Society. 

In the summer of 1990, the American Mathematical 
Society released a Je.1fX option: AMS"-1fX, which emulates in 
Jb'IFX the functionalities of A~-1FX; papers written with the 
AMS'-'IFX option in Je.'IFX are now accepted by the American 
Mathematical Society for publication. So I can have my cake 
and eat it too: I can have the convenience of numbering 
and cross-referencing of Je.1fX, the elegant multiline formula 
structures of AMS'-1fX, and the possibility of publishing my 
results without anybody touching my manuscript. 

F. Mittelbach and R. SchOpf undertook some years ago 
to write a new version of Je.1fX: Version 3.0. In conjunction 
with this, they collaborated with the American Mathematical 
Society, in particular with R. Kumar and M. Downes, in 
developing AMS'-lFX as a Je.1fX option. The Mittelbach
SchOpf project is not expected to be completed before 1994; 
however, many parts oflblFX 3 are done. These parts. together 
with the AMS'-lFX option for Je.1fX, form AMS"-Je.'JEX. Once 
the Je.1fX 3 project is complete, AMS"-Je.lFX will become an 
official part of Je.'IFX. 

4. Learning the System 
Unfortunately, learning AMS'-Je.lFX is not that simple. It 
inherited from AMS'-'IFX and Je.1fX a cumbersome error
reporting system and a steep learning curve. In addition, the 
only documentation available isM. Downes' "User's Guide" 
[10]. This manual suggests learning Je.1fX from [9], becoming 
acquainted with AMS'-lFX by reading [11], and resolving 
what applies to AMS"-Je.'IFX by reading [10]. 

In fact, a novice can start using AMS"-Je.lFX in one day. In 
my book on AMS"-Je.lFX (Birkhauser Boston, Spring 1993), I 
present a "One-day course" which can get you up and running 
in one working day. This is achieved by supplying templates 
for articles and various constructs so the mathematician can 
start using the system without having to learn all the rules. 

5. To 'lEX or Not to 'lEX 
The debate whether to use 1FX or some of its derivatives 
(AMS'-'IFX. Je.1fX, AMS"-Je.1fX) will forever rage in the math
ematical community. WYSIWYG word processors (such as 
Microsoft Word) are becoming more and more powerful and 
ever so much easier to use. However, the American Mathe
matical Society invested a lot of money in 1FX so that now 
they can accept submissions in AMS'-'IFX and AMS"-Je.1fX; 
moreover, since they put the complete Mathematical Reviews 
database in 1fX, there is little doubt that mathematicians will 
not have a different system in the next decade. 

So the question is not whether we should use 1fX for 
writing mathematical papers, but which form should we use. 
There is little doubt that the answer to this question is: 
AMS'-Je.'IFX. 

There are two important arguments against the use of 
AMS"-Je.'IFX. Firstly, there are many more mathematicians 
using AMS'-lFX than AMS"-Je.'IFX; why join the minority? In 
my view, in the long run, as AMS"-Je.'IFX will become part of 
the mainstream Je.1fX, it is inevitable that AM5'-Je.1FX will get 
the upper hand. Presently, the main obstacle appears to be a 
lack of books on AMS"-Je.'IFX. I trust that my book (and others 
that will come soon) will make AMS"-Je.'IFX easily accessible. 

Secondly, AMS'-IblFX uses the Je.1fX bibliographic sys
tem: BIB'IFX. This is rather cumbersome compared to the 
elegant and flexible bibliographic system of AMS"-1fX. 

Unfortunately, AMS"-Je.lFX did not implement the AMS'
'IFX bibliographic system. At the time AMS'-IblFX was 
planned, most 1FX implementations were restricted to 3,000 
macros. AMS"-Je.lFX requires very close to that number. 
Adding the macros to implement the AMS'-lFX bibliographic 
·system would have pushed the number of macros closer 
to 3,500, making it impossible to use AMS"-Je.lFX on most 
personal computers. However, presently all implementations 
of 1FX allow at least 5,000 macros, so the AMS"-'IFX bibli
ographic system could be added to AMS"-Je.1fX. Once this is 
done, one can use in AMS'-Je.'IFX the awesome database from 
the Mathematical Reviews directly. 
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Reviews of Mathematical Software 

Purpose 

FrameMaker 3.0 
Reviewed by R. W. R. Darling' 

Desktop publishing and page design program with equation 
editor. 

Platforms Supported 
Macintosh (reviewed below); 386 and 486-based PC's; Sun, 
IBM, NeXT, and other UNIX workstations. 

Vendor 
Frame Technology, 1010 Rincon Circle, San Jose, CA 95131; 
408-433-3311. 

Price (Macintosh version) 
List price: $795. Price for educational users: $299. 

1 Rich~ Darling is an Associate Professor of Mathematics at the University 
of South Ronda at Tampa. He can be reached by email at rwrd@math.usf.edu. 

Introduction 
The new Macintosh version of FrameMaker has been highly 
acclaimed in the computer press: it received MacUser's 1992 
Editor's Choice Award2 for page design programs, and another 
reviewer said, "for long-document processing and page layout, 
FrameMaker has no peer in the Macintosh world"3• This 
review will concentrate on the advantages and disadvantages 
of using FrameMaker to write mathematics books and other 
documents using its "FrameMath" capabilities. 

Hardware Considerations 
FrameMaker is a large program taking up 7 MB of disk space 
and 2 MB of RAM. Using it on a Mac without at least a 
68030 processor (i.e., Mac II family or SFJ30) is numbingly 
slow, and you will need a large display4 (preferably at least 
16S) to be able to see a decent chunk of document as well 
as the equation editor, , catalog, etc. Personally, I found 
FrameMaker a joy to use on my SFJ30 with 5 MB RAM and 
an additional 2-page display because I could put the equation 
editor on the SFJ30 screen and show the text at 160% or 200% 
magnification, filling up the big screen. At first I was using 
Adobe Type Manager (ATM) as recommended (this improves 
the screen display of type), but it slowed the scrolling and 
equation display down so much that I eventually became 
impatient and switched it off. However, a lot of unusual sizes 
of Times, Helvetica, and Symbol screen fonts come with the 
program, and these seemed to help produce a good display 
even without ATM. Once the program crashed because it ran 
out of memory, but it still allowed me to save everything I 
was working on before quitting. When this happened I called 
Customer Support, who seemed well informed and said that 
8MB of RAM was recommended when using long documents 
(which I was). 

General Features of FrameMaker 
A "frame" means a rectangle with a border (whose display 
is optional). The frame may contain a column of text, a 
graphic (which may be created using FrameMaker's own 
built-in Draw program or imported in one of many different 
formats), or a mathematical object. Frames can be elements . 
of other frames; for example, one can draw the arrows of a 
complicated commutative diagram in a graphics frame, and 
then move other frames containing mathematical objects into 
appropriate positions in the diagram; also text can be made to 
flow around a graphic, and frames may be "anchored" to text 
or not. Frames can be micropositioned in various ways. 

FrameMaker goes far beyond, say, Microsoft Word in the 
precision and convenience of its paragraph style catalogs. 
For example, equation and paragraph numbering systems 
can be included in the style definition. Many templates are 
supplied with the program; these contain useful style catalogs 

2MacUser, March 1992, p. 97. 
3MacUser, February 1992, p. 103. 
4SE owners who wish to run FrameMaker may wish to look at Mobius 

Technologies' (800-523-7933) upgrade package, which includes an accelerator, 
video card, and 1- or 2-page display for about $1,000 . 

......................................... ............................................................................................................................... ················································································· ···················································································· 
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which can be imported into new documents. The document 
design is specified not only by styles, but also by the layout 
of "master pages", containing graphic design elements and 
spacing elements; for example, the title of the current section 
of a document can be encoded as a variable header on a master 
page. Thus FrameMaker seems to be popular in a multiauthor 
environment in which many people can produce chapters of 
a report or book using a template created in advance. All 
standard features of document design seem to be included. For 
example, automatic kerning (i.e., micropositioning of adjacent 
letters for aesthetic effect) and hyphenation are available as 
options. 

FrameMaker is able not only to number equations, theo
rems, etc. according to a wide variety of schemes, but also to 
make cross-references, which can include page numbers, to 
any number of open documents, and to update the references. 
For example, I wrote a chapter with about seventy-five n 
umbered equations and numerous cross-references, moved a 
chunk of equations to a different location with cut-and-paste, 
and then updated all the cross-references with a single com
mand. One may combine chapters into a "book file" which 
will automatically generate page numbers, a list of contents, 
and an index with page numbers. This seemed to me to be a 
tremendous labor-saving feature for authors of textbooks. 

FrameMaker outstrips the best-selling Microsoft Word 4.0 
for the Macintosh in all but two aspects of text processing: 
speed and customizability. It is not only three times bigger than 
Word, but also at least three times slower in screen display and 
in printing. Whereas Word allows the user to customize the 
pull-down menus and allocate keystroke sequences to special 
operations, FrameMaker's menus and keyboard shortcuts 
seem to be fixed. 

Equation Processing Features 
The surprise is that "FrameMath" not only typesets equations, 
but will also rewrite them, and even claims to solve them! 
For example, it will do simple symbolic manipulations, add 
fractions, evaluate or simplify definite integrals, and evaluate 
trigonometric functions. Personally, I found this feature to be 
mainly an amusing novelty, but it might be quite useful to the 
author of an elementary textbook to have an automatic way to 
check solutions to calculus problems. 

The drawback to having all this "intelligence" is that the 
program had to be designed in such a way as to discriminate 
between operators and arguments, · which makes it rather 
clumsy at times. For example, in its eagerness to give an 
unambiguous interpretation to what you are typing, it will 
often put in extra sets of parentheses. I learned after some 
time not to fight against this, but simply to delete the extra 
garbage when I reach the end of the expression. If I was in 
charge of designing the next version of FrameMaker, I would 
remove the symbolic manipulation capability and improve the 
flexibility of the equations typesetting interface. 

Here is how FrameMath works. By clicking a box (or 
typing three keys) one opens an "equation" frame; within 
the frame, the keys have new meanings: for example, option 
keys give Greek characters (e.g., option a is alpha), and other 

mathematical characters in the Symbol font are immediately 
accessible from the keyboard and also from various pages 
of the Equations palette. This palette has pages containing 
"operators" (mostly binary relations), "large" things such 
as integral signs, "delimiters", "relations", "calculus" oper
ations, "matrices", and "functions" (mostly trigonometric). 
Spacebar does not create spaces (since all spacing is done 
automatically), but serves to select successively larger chunks 
of the expression so that they can become arguments for 
operators, or simplified or evaluated as mathematical expres
sions. Roman letters can be italicized automatically, but Greek 
letters, curiously, cannot. One can insert nonitalicized letters 
into formulas as "strings" enclosed in invisible quote marks. 
Everything is displayed instantaneously, with question marks 
in places where variables await insertion. After completing 
an expression, it can be "shrink-wrapped" back into text or a 
displayed position. 

Despite the clumsiness mentioned above, the results are 
generally beautiful. 5 As a showpiece, the "Samples" folder 
packaged with FrameMaker includes 236 formulas from the 
CRC Standard Mathematical Tables. What I particularly liked 
was that the "Zoom" feature of FrameMaker allows one to 
work with text at any level of magnification, which makes 
it easy to work with, say, 10-point equations with 7-point 
subscripts and 5-point sub-subscripts (all these point sizes can 
be adjusted in advance). 

What everyone will want to ask is: how does the output 
compare with lEX? As far as automatic positioning of 
formula elements is concerned, FrameMath is comparable to 
113X, but deficient in a few instances. FrameMaker's ability to 
combine graphic elements and formulas (e.g., in commutative 
diagrams, and illustrations containing formulas) is far beyond 
anything lEX offers, so far as I know (unless you are a genius 
at PostScript). FrameMath's major weakness is its rigidity, 
compared even to Microsoft Word's formula capabilities. In 
equations mode, one has to specify just one font to use for 
the regular and shift keystrokes, while option and control 
keystrokes are already reserved for Symbol characters, etc. 
It seems to be virtually impossible to include a variety of 
fonts (e.g., gothic, script) in a formula. This could be very 
frustrating for some authors. 

Why a Mathematician 
Might Want to Use FrameMaker 

I know a number of Macintosh users, including myself, who 
cannot bring themselves to use lEX because they are so fond of 
WYSIWYG typesetting. If you are one of these, and you have 
the appropriate hardware (see above), I highly recommend 
FrameMaker. Another option, if you do not have a big screen 
or a fast enough CPU, would be the new Microsoft Word 
5.0 upgrade, which is supposed to have an improved formula 
processor. 

5 An anecdote: when I produced some class notes in FrameMaker and took 
them to a copy shop near campus for distribution to students, there was a delay 
in copying them because the management assumed that this was copyrighted 
material taken from a book! 
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Anyone who is planning to write a mathematical text
book should consider using FrameMaker instead of 'lEX· In 
my opinion, the sophisticated page design and book-creation 
features far outweigh the inflexibility of the equations ed
itor. Moreover, book-design templates come packaged with 
FrameMaker, which means no more poring over the 1EX 
manuals trying to understand arcane formatting commands. 

The attractiveness of 'lEX arises not only from its flexibility 
in creating all kinds of mathematical symbols and expressions, 
but also from its portability; code can easily be sent to 
colleagues and publishers through email and compiled on 
other machines. However this portability may soon extend 
to all PostScript documents, including FrameMaker6 ones. 
Adobe Systems is expected in 1992 to release "a universal 
standard for viewing a fully formatted PostScript document 
on-screen that's independent of the operating system, fonts, 
and software used in the document's creation".7 If this 
becomes an industry standard, then the appeal of FrameMaker 
would be further enhanced. 

6 FrameMaker 3.0 documents are already portable across the various platforms 
mentioned at the beginning and can be converted into "Maker Interchange 
Format", which looks rather like a 'lEX input file, and can in principle be 
translated into other formats. 

7See H. Bartman, "The Universal View Master", MacUser, March 1992, 
183-185. 

MLAB: 
A Mathematical Modelling Laboratory 

Reviewed by Roger Pinkham* 

Since the early 1950s I have used computers to assist in 
the doing of mathematics. With the passage of time I have 
seen computers and computing stimulate mathematics. New 
contexts have suggested new problems and new avenues of 
solutions for old problems. By the late 1970s it was clear 
that computing should provide enhancement not only of the 
research process but everyday teaching. 

Riemann's theorem that a conditionally convergent series 
can be rearranged to converge to any specified sum is 
a wonderful example (classroom or homework) of what 
was here-to-fore impossible. Since the series converges, the 
individual terms tend to zero, but the series of positive terms 
diverges to infinity; the series of negative terms to minus 
infinity. If the desired sum is s, take just enough terms from 
the series of positive terms to add to no less than s, then take 
just enough negative terms to come to no more than s, repeat. 
Because the individual terms tend to zero you can get as close 
to s as desired. To see this on a printout or on a monitor 
with an overhead screen, or better yet to write the program 

*Roger Pinkham is a Professor of Mathematics at the Stevens Institute of 
Technology, Hoboken, NJ 07030. The email address is rpinkham@vaxc.stevens
tech.edu. 

yourself, is to experience the theorem in a way that one never 
could by hand, and cements the conceptual argument lastingly 
in the mind. 

Why is it that more use is not made of such opportunities 
in the classroom? I think it is a question of user-machine inter
faces. Few indeed are the professional mathematicians willing 
to learn, say, C + + sufficiently well to confidently provide 
their students with great computer graphics demonstrations. 
With all the other burdens, it's just not worth it. Conclusion? 
The most ingenious piece of software will never be used 
extensively unless the front end (user machine interface) is 
intuitively appealing, adheres religiously to consistent stan
dards, gives genuinely helpful error messages, and anticipates 
likely mistakes. This means that the most painful, timecon
suming, and important part of a piece of potentially useful 
software is in the design and implementation of the front end. 

The software under review, MLAB, is a marvel in this 
regard. The company is called "Civilized Software", and 
they mean it! It appears the software was originally written 
for a mainframe at NIH and subsequently ported to the PC. 
Although it is a general purpose tool with its own programming 
language and "camera-ready" graphical displays, it has a very 
large number of "one liners" like Mathematica, Derive, or 
Macsyma, providing everything from the inverse non-central 
Student's t distribution to the singular value decomposition of 
matrices. In this regard I must say it has some of the best matrix 
handling routines I have ever seen. Like Alice's Restaurant 
you can get "anything you want" and without having to turn 
yourself into a pretzel. The program is interpretive, as is 
probably already clear, and thus provides instant feedback. 

Anyone learning a new. computer system knows that two 
things are vital to easing the initial agony-a really good 
reference manual and a collection of thoughtfully selected 
examples. MLAB has both. 

Now MLAB reflects its origins. It has superb facility for 
fitting models to data. If you think your data are descibed by 
a system of differential equations, this software will provide 
a least squares fit. It's not that you couldn't do this with some 
other system, you wouldn't want to suffer the time and effort 
to pull it off. MLAB has it packaged to go. MLAB has good 
facilities for keeping a log of your commands as you progress 
and for permanently saving sessions and graphs for future 
use. Lastly, you do not have to learn the entire system to make 
effective use of the piece you need. 

So much for the good news. What's the down side? First, 
you must have a math coprocessor to run the package. For 
a 386 machine this will cost around $190. Secondly, the full 
blown system is $3000. There is, though, a stripped-down 
version for around $995. This cheaper version has all the 
general features of the full-blown system but is minus some 
of the specialized functions provided by the "one liners". 

It seems to me that this software would be an eminently 
sensible purchase for a laboratory of experimenters and/or 
data analyzers with similar data-modelling problems. For a 
sole mathematician or statistician I think the cost renders it 
doubtful. 
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News and Announcements 

Awards Made 
in Trjltzinsky Fund 

The AMS is pleased to announce the 
1993 awardees of the Waldemar J. Tr
jitzinsky Memorial Fund. The awards of 
$2500 each are granted to mathematics 
departments to assist needy students in 
mathematics. The departments are se
lected randomly from a pool of nearly 
500 AMS institutional members. The 
schools receiving awards this year are: 
Allegheny College, Memphis State Uni
versity, the University of California at 
Irvine, and the University of Puerto 
Rico. Each department selected one stu
dent to receive the award. 

CASSANDRA BURNS, a senior major
ing in mathematics, was selected by 
Memphis State. Paul Trow, the chair
man of the undergraduate committee of 
the mathematics department, reports that 
Burns is a member of the Chi Beta Phi 
national science honorary fraternity. 

JAMES ANTHONY NuNEZ was se
lected by the University of California 
at Irvine. After attending a community 
college, he entered the campus-wide 
honors program at U.C. Irvine and is 
currently one of the top mathematics 
majors there. Robert C. Reilly, acting 
chair of the department of mathemat
ics, notes that Nunez's work, "which 
consists primarily of our most difficult 
upper-division mathematics courses, has 
been at a uniformly high level." Nunez 
was a participant in the 1992 Summer 
Mathematics Institute at U.C. Berkeley. 

JUAN RAMON ROMERO-OLIVERAS 
was selected by the University of Puerto 
Rico. A senior mathematics major, he 
began taking graduate courses while 
still a sophomore and overcame great 
economic and family difficulties to pur-

sue his studies. Jorge Lopez, chair of 
the mathematics department, notes that 
Romero's academic performance has 
been stellar; in fact, he was offered 
admission and a full scholarship to a 
doctoral program while he was still a 
junior. Says Lopez, "We are fully con
fident that Mr. Romero will continue 
his graduate studies with the same, and 
indeed even higher, level of brilliance 
at one of the very best research depart
ments in the world and go on to become 
a leading research mathematician." 

JuLIANNE STILE was selected by Al
legheny College. Ronald Harrell, chair 
of the mathematics department, says that 
Stile showed high financial need as well 
as excellent scholastic performance. He 
also noted that faculty who have had 
her in class say she is a conscientious 
student with the potential to pursue grad
uate work in mathematics. 

For more information about the 
Waldemar J. Trjitzinsky Memorial Fund, 
contact Timothy J. Goggins, Develop
ment Officer, AMS, P.O. Box 6248, 
Providence, RI 02940-6248. 

Research Experiences for 
Undergraduates Awards 

Announced 
The Division of Mathematical Sciences 
(OMS) of the National Science Founda
tion has announced eighteen awards for 
fiscal year 1993 in the Research Expe
riences for Undergraduates (REU) Pro
gram. Designed to encourage talented 
students to pursue careers in research, 
the program gives students hands-on 
experience in research. 

Notices readers may wish to en
courage talented undergraduates to seek 
information on participating in one of 
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these programs. Those interested should 
contact the principal investigators di
rectly, not the OMS. 

This year's programs are listed be
low. 

Analysis, Probability and Finite 
Mathematics, 10 weeks, 6 students. Con
tact: Steven G. Krantz, Washington Uni
versity, St. Louis, MO 63130, 314-935-
6712, FAX: 314-935-5799, c31801sk@ 
wuvmd.bitnet. 

Computational Explorations in Ge
ometry and Analysis, 8 weeks, 6 stu
dents. Contact: Lisa A. Mantini, Okla
homa State University, Stillwater, OK 
74078, 405-744-5688, FAX: 405-744-
8275, mantini @math.okstate.edu. 

Wavelets and their Applications, 10 
weeks, 6 students. Contact: Walter B. 
Richardson, University of Texas at San 
Antonio, San Antonio, TX 78249, 
512-691-5548, FAX: 512-691-4439, 
reuwave@cssun1.cs.utsa.edu. 

Algebra, Complex Analysis Opti
mization and Topology, 9 weeks, 6 stu
dents. Contact: Steven L. Blumsack, 
Florida State University, Tallahassee, 
FL 32306, 904-644-2488, FAX: 904-
644-4053, blumsack@math.fsu.edu. 

Matrix Theory and its Applications, 
8 weeks, 6 students. Contact: John H. 
Drew, College of William and Mary, 
Williamsburg, VA 23187, 804-221-2025, 
FAX: 804-221-2988, jhdrew@wmvml. 

Operations Research, Probability, 
Graph Theory, Continued Fractions and 
Combinatorics, 2 months, 6 students. 
Contact: Clifford A. Reiter, Lafayette 
College, Easton, PA 18042, 215-250-
5277, FAX: 215-250-9850, reiterc@ 
lafcol.lafayette.edu. 

Computational Group Theory and 
Graph Theory, 8 weeks, 6 students. 
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Contact: Rhonda L. Hatcher, Texas Chris
tian University, Fort Worth, TX 76129, 
817-921-7335, FAX: 817-921-7333, 
hatcher@ gamma.is.tcu.edu. 

Selected Topics, 8 weeks, 10 stu
dents. Contact: Susanne M. Lenhart, 
University of Tennessee, Knoxville, TN 
37996, 615-974-2461, FAX: 615-974-
6576, lenhart@mathsun10.math.utk.edu. 

Discrete Mathematics, Combinator
ics and Graph Theory, 10 weeks, 6 
students. Contact: Joseph A. Gallian, 
University of Minnesota, Duluth, Du
luth, MN 55812, 218-726-7576, 218-
726-6331, jgallian @ub.d.umn.edu. 

Algebra, Topology and Applied Math
ematics, 8 weeks, 8 students. Con
tact: Darrell Haile, Indiana University, 
Bloomington, IN 47402, 812-855-
2197, FAX: 812-855-0046, haile@ 
iubacs.bitnet. 

Selected Topics, 8 weeks, 10 stu
dents. Contact: Dennis J. Garity, Ore
gon State University, Corvallis, OR 
97331, 503-737-5138, FAX: 503-737-
0517, garity@math.orst.edu. 

Computational and Combinatorial 
Group Theory, 8 weeks, 10 students. 
Contact: Paul R. Goodey, University of 
Oklahoma, Norman, OK 73019, 
405-325-2758, FAX: 405-325-7484, 
pgoodey@nsfvax.math.uoknor.edu. 

Number Theory, Algebraic Geome
try and Applied Analysis, 9 weeks, 8 
students. Contact: Mark A. Peterson, 
Mt. Holyoke College, South Hadley, 
MA 01075, 413-538-2162, FAX: 413-
538-2391, mpeterso@mhc.bitnet. 

Discrete Mathematics and Optimiza
tion, 8 weeks, 8 students. Contact: 
Brigette Servatius, Worcester Polytech
nic Institute, Worcester, MA 01609, 
508-831-5361, FAX: 508-831-5824, 
bservat@wpi. wpi.edu. 

Discrete Probability and Limit The
orems, 8 weeks, 6 students. Contact: 
Anant P. Godbole, Michigan Technolog
ical University, Houghton, MI 49931, 
906-487-2884, 2068, FAX: 906~87-
2357, kgodbole@mtus5.bitnet. 

SMALL Geometry Project, 10 weeks, 
12 students. Contact: Colin C. Adams, 
Williams College, Williamstown, MA 
01267, 413-597-2438, FAX: 413-597-
4116, mkeller@williams.edu. 

Inverse Problems, 8 weeks, 10 stu
dents, Contact: Edward B. Curtis, Uni-
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versity of Washington, Seattle, WA 
98105, 206-543-1945, FAX: 206-543-
0397, curtis@math. washington.edu. 

Numerical Linear Algebra and Opti
mization, 10 weeks, 8 students. Contact: 
Earl R. · Barnes, School of Industrial 
Engineering, Georgia Institute of Tech
nology, Atlanta, GA 30332, 404-894-
2310, FAX: 404-894-2301, ebarnes@ 
gtriO I. bitnet. 

Analysis, Dynamical Systems, Alge
bra and Topology, 8 weeks, 6 students. 
Contact: David C. Carothers, Hope Col
lege, Holland, MI 49423,616-394-7530, 
FAX: 616-394-7123, reu@hope.bitnet. 

Computational Group Theory, 7 
weeks, 6 students. Contact: Gary J. Sher
man, Rose-Holman Institute of Technol
ogy, Terre Haute, IN 47803, 812-877-
8445, FAX: 812-877-3198, sherman@ 
rosevc.rose-hulman.edu. 

Graph Theory, 8 weeks, 8 students. 
Contact: Harold G. Mushenheim, Uni
versity of Dayton, Dayton, OH 45469, 
513-229-2106, FAX: 513-229-4000, 
mushenhe@dayton.bitnet. 

For more information on the REU 
program, contact: John V. Ryff, REU 
Coordinator, Division of Mathematical 
Sciences, Room 339, National Science 
Foundation, Washington, DC 20550; tel: 
202-357-3456; emailjryff@nsf.gov (In
ternet) or jryff@nsf (Bitnet). 

1993 NSF Calculus 
Reform Workshops 

This summer, the National Science Foun
dation will fund.eight Calculus Reform 
Workshops. The purpose of these work
shops is to disseminate information on 
the major reform projects and to provide 
participants with an in-depth experience 
in one of the projects. All of the instruc
tors have been intimately involved in the 
development of the project that they will 
be presenting. Five important threads 
will be woven through each workshop: 

1. Calculus Reform Movement: His
tory, Projects, Present State, and 
Future Hopes. 

2. Participant involvement as a stu
dent under the pedagogy being 
promoted by the Calculus Reform 
Movement. 

3. In-depth experience in the reform 
project associated with the instruc
tors. 
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4. Experience in the use of technol
ogy ( contputers, calculators) for 
teaching ntathematics. 

5. Participant contribution (My "fa
vorite" problem, curriculum topic 
development, evaluation). 

Early applications are encouraged 
as enrollments are limited in each of 
the workshops. For information and ap
plication forms, call or write the Local 
Contact person for the appropriate work
shop in the following list: 

30 May~ June 1993: Core Ap
proach to Calculus. Instructor: Don 
Small (U.S. Military Academy, West 
Point, NY); Local Contact: David 
Hughes, Math. Dept., Abilene Christian 
Univ., Abilene, TX 79699; 915-674-
2162. 

13-18 June 1993: Calculus in a Real 
and Complex World. Instructor: Frank 
Wattenberg (Urriv. of Massachusetts); 
Local Contact: Kit Lumley, Dept. of 
Math., Columbus College, Columbus, 
GA 30460; 706~568-2294. 

13-18 June 1993: Ithaca College 
Program. Instructors: John Maceli, Di
ane Schwartz; Local Contact: Clayton 
Dodge, Dept. of Math., Univ. of Maine, 
Orono, ME 04469; 207-581-3908. 

13-18 June 1993: Harvard Consor
tium Program. Instructors: Jeff Tecesky
Feldman (Haverford College), Patti Lock 
(St. Lawrence Univ.); Local Contact: 
Cynthia Siegel, Dept. of Math., Univ. 
of Missouri, St. Louis, MO 63121; 314-
553-6425. 

20-25 June 1993: Oregon State Pro
gram. Instructors: Tom Dick (Oregon 
State), Tom Ralley (Ohio State); Lo
cal Contact: Jeanette Palmiter, Dept. of 
Math., Portland St. Univ., Portland, OR 
97207;503-725~3658. 

27 June-2 July 1993: St. Olaf Col
lege Program. Instructors: Arnold Oste
bee, Paul Zorn (St. Olaf College); Local 
Contact: Charlene Beckman, Dept. of 
Math., Grand Valley St., Allendale, MI 
49401; 616-895~2066. 

18-23 July 1993: Project Calc. 
Instructors: Lawrence Moore, David 
Smith (Duke l]niv.); Local Contact: 
David Bressoud, Dept. of Math., Penn 
State Univ., University Park, PA 16802; 
814-865-4061. 

18-23 July 1993: Iowa State Univ. 
Program. Instructors: Jerold Mathews, 
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Elgin Johnston (Iowa State Univ.); Local 
Contact: Lawrence Ford, Dept. of Math, 
Idaho State Univ., Pocotella, ID 83209; 
208-236-3350. 

News from the 
Institute for Mathematics 
and its Applications (IMA) 

University of Minnesota 
The IMA 1992-1993 academic year pro
gram Control Theory and its Applica
tions continues, with the guidance of Co
ordinators H.J. Sussmann (Chairman), 
W.H. Fleming, P.P. Khargonekar, P.R. 
Kumar, D.L. Russell, and S.E. Shreve. 
Details concerning the winter segment 
of the program, Nonlinear systems and 
optimal control, January 2-March 30, 
1993 can be found in the November No
tices and those for the spring segment, 
Stochastic and adaptive systems, April 
1-June 30, 1993 can be found in the 
January Notices. 

The special workshop Applications 
of Mathematics to Manufacturing Lo
gistics will be held at the IMA on June 
28-July 2, 1993. Organizers include 
R. Roundy (Cornell) and G. McDon
ald (General Motors). The workshop, 
still under development, will focus on 
the application of mathematical mod
els and methods to logistical issues that 
arise in manufacturing environments. 
The specific areas of manufacturing ap
plications include planning production, 
scheduling production, scheduling the 
resources that are required for produc
tion, the study and control of material 
flow in manufacturing systems (includ
ing just-in-time manufacturing and kan
ban systems), and the management of 
inventories of raw materials, of work in 
process, and of finished goods. 

From July 6-23, 1993 the IMA will 
present a summer program on Model
ing, Mesh Generation, and Adaptive 
Numerical Methods for Partial Differ
ential Equations. The Organizers are J. 
E. Flaherty (Chair), I. Babuska, J. E. 
Hopcroft, W. D. Henshaw, J. E. Oliger, 
and T. Tezduyar. Mesh generation is 
one of the most time-consuming aspects 
of the numerical solution of scientific 
and engineering problems that involve 
partial differential equations. An itera
tive process of alternate mesh and so
lution generation evolves in an adap-
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tive manner with the end result that 
the solution is computed to prescribed 
specifications in an optimal, or at least 
efficient, manner. Mesh generation and 
adaptivity are major challenges for com
putational problems involving moving 
boundaries and interfaces, such as free
surface flows and fluid-structure inter
actions. This program will assemble re
searchers in geometric modeling, mesh 
generation, adaptive strategies, and a 
posteriori error estimation with the goals 
of (i) exchanging information, (ii) stim
ulating interdisciplinary research, and, 
ultimately, (iii) unifying these endeav
ors. 

The first two weeks will emphasize 
geometric modeling and mesh genera
tion; the last week will emphasize error 
estimation. Adaptive strategies and se
lected applications will be discussed 
throughout. There will be (as well as the 
theoretical and applied research talks 
and informal discussions) a series of 
expository talks by Randolph E. Bank, 
Christoph Hoffmann, Joseph E. Oliger, 
and MarkS. Shephard setting the phys
ical and mathematical reference point 
for each type of environmental model or 
analysis. 

Some partial support will be avail
able for researchers (including graduate 
students) who are, or wish to become, 
familiar with the subject. Preference will 
be given to those who participate in the 
entire program. For details write to A. 
Friedman, Director. 

For more information about IMA 
activities, see the Meetings and Confer
ences section of this issue or contact 
the IMA at ima_staff<Oima.umn.edu. 
Also, weekly IMA seminar schedules 
with titles and abstracts are available 
Qn Usenet: umn.math.dept and by fin
gering seminar@ima.umn.edu, and 1FX 
files for the Newsletter and the Up
date are available via anonymous ftp at 
ima. umn. edu. 

News from the 
Mathematical Sciences Institute 

(MSI) 
In the summer of 1991 MSI hosted a 
somewhat unusual workshop. The or
ganizers were A. Nerode of MSI and 
Cornell and R. Grossman of the Uni
versity of Illinois at Chicago, and the 
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topic was "hybrid systems". At that 
time, less than two years ago, the term 
"hybrid systems" was so poorly defined 
that workshop participants voted to is
sue the proceedings under another title. 
No alternative was ever agreed to, how
ever, and hybrid systems seems to have 
entered the literature. Recent calls for 
papers in the computer science commu
nity ask specifically for contributions on 
hybrid systems. 

Hybrid systems are those that in
clude both digital and analog devices. 
Characterization of such systems re
quires an understanding of digital mon
itoring and control chips, differential 
equations, and the logic of control laws. 
It will need the talents of mathemati
cians, electrical engineers, logicians, and 
computer scientists. Simulation of hy
brid systems allows analysis of dis
continuous forcing functions and may 
permit extraction of control laws from 
initial system specifications. 

Since the first MSI workshop, Nerode 
and Grossman have made contacts with 
many other researchers. These include 
Cornell's J. Guckenheimer, A. Back, and 
A. Yakhnis; Intermetrics' W. Kohn and 
J. James; and A. Raven from Denmark's 
Technical University. P. Antsaklis and 
his group at Notre Dame, as well as 
other engineering groups interested in 
control problems, are converging on 
hybrid systems from several other di
rections. Nerode sees an important new 
area of inquiry emerging and plans to 
keep MSI actively involved. 

Early support for hybrid systems re
search has been provided by DARPA's 
E. Mettala. It was at the DARPA
sponsored 1990 Lighthouse meetings 
in Pacifica, California that Nerode first 
met Kohn and discussed the control 
possibilities of hybrid systems. Other 
support has been provided by ARDEC's 
N. Coleman and ARC's J. Chandra. 

Several conferences held during 
1992 have devoted special sessions to 
hybrid systems. These include the Sec
ond International Symposium on AI and 
Mathematics (Ft. Lauderdale, in Jan
uary 1992), the University of Mary
land Control Systems Seminar (March), 
DARPA's Napa Valley OSSA meeting 
(April), the lOth U.S. Army Mathe
matics Conference (West Point, June), 
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the Second International Symposium on 
the Logical Foundations of Computer 
Science (Tver, Russia, July), the Joint 
International Conference on Logic Pro
gramming (Washington, DC, Novem
ber), and the IEEE Decision and Control 
Symposium (Tucson, December). 

A volume summarizing some re
cent presentations is being edited by 
Rischel and Raven for release in the 
Springer-Verlag series "Lecture Notes 
in Computer Sciences". MSI will be the 
host for the First International Workshop 
on Hybrid Systems in Ithaca during the 
summer of 1994. 

News from the 
Mathematical Sciences 

Research Institute 
Berkeley, California 

Two programs have been chosen for the 
year 1994-1995: a full-year program 
on Automorphic Forms, and a half
year program in the spring of 1995 
on Complex Dynamics and Hyperbolic 
Geometry. More detailed information on 
these programs will be published in a 
later issue of the Notices and distributed 
on posters. 

For the 1993-1994 year, seven re
search professors have been selected. 
They are Michael Anderson, Alexan
der Blokh, Quo-Shin Chi, Harold Don
nelly, Sheldon Karnieny, Marie-Louise 
Michelson, and Michael Wolf. 

New Report on 
Assessment from MSEB 

The Mathematical Sciences Education 
Board (MSEB) of the National Re
search Council has issued a new re
port on assessment, featuring thirteen 
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prototype exercises that can be used to 
measure student performance in mathe
matics. "Measuring Up: Prototypes for 
Mathematics Assessment" is based on 
the currjculum and evaluation standards 
developed by the National Council of 
Teachers of Mathematics. The proto
types, intended for fourth-grade students 
but suitable for older students as well, 
were pilot tested in schools in lllinois, 
Maryland, New Jersey, and Texas. 

Often, teachers end up "teaching to 
the test" -not necessarily a bad practice, 
provided that what the test measures is 
worthwhile. However, as the report's 
preface notes, "commonly used tests 
continue to stress routine, repetitive, rote 
tasks instead of offering children oppor
tunities to demonstrate the full range 
of their mathematical power, involving 
such important facets as communication, 
problem solving, inventiveness, persis
tence, and curiosity." As calls for ac
countability and assessment have risen 
in the last few years, it has become even 
more important to insure that the assess
ment tools used are of high quality. 

The prototypes presented in "Mea
suring Up" utilize graphs, pictures, and 
concrete objects, together with open
ended questions, to get the students 
thinking on their own. For example, 
one exercise presents five data graphs 
and asks students which of the graphs 
could represent the heights of a class 
of fourth-graders. Especially interesting 
are the examples of student responses, 
presented in their own handwriting, with 
their own pictures. 

Copies of the report are available 
from the National Academy Press, 2101 
Constitution Avenue, NW, Washington, 
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DC 20418; telephone 202-334-3313 or 
1-800-624-6242. The cost of the report 
is $10.95 (prepaid), plus $4 shipping 
for the first copy and $.50 for each 
additional copy. 

Call for Nominations 
for Schafer Prize 

The Association for Women in Mathe
matics (AWM) calls for nominations for 
the Alice T. Schafer Prize, to be awarded 
to an undergraduate woman for excel
lence in mathematics. All members of 
the mathematical sciences community 
are invited to submit nominations for 
the prize. The nominee may be at any 
stage of her undergraduate career. 

The letter of nomination should in
clude, but not be limited to, an evaluation 
of the nominee based on the follow
ing criteria: quality of performance in 
mathematics, exhibition of real interest 
in mathematics, ability for independent 
work, and performance in mathemati
cal competitions at the local or national 
level, if any. Supporting materials, if 
any, should be enclosed with the nomi
nations. 

One original and four copies of the 
nomination materials must be received 
by March 22, 1993 and should be sent 
to: Alice T. Schafer Award Selection 
Committee, c/o Jodi Beldotti, Execu
tive Director, Association for Women 
in Mathematics, Box 178, Wellesley 
College, Wellesley, MA 02181. For 
further information, call A WM at 617-
237-7517, or send email to jbeldotti@ 
lucy. wellesley.edu. For a list of last 
year's awardees, seethe Notices, Septem
ber 1992, pages 716-717. 



Funding Information 

for the Mathematical Sciences 

Summer Internships In Probability 
and Stochastic Processes 

Center for the 
Mathematical Sciences 

University of Wisconsin-Madison 
National Science Foundation (NSF) fund
ing is anticipated, continuing support for 
the summer internship program for re
cent Ph.D. recipients in probability and 
stochastic processes begun last year. 
The program will again be held at the 
Center for the Mathematical Sciences 
at the University of Wisconsin - Madi
son. The objective of the internship 
program is to stimulate and enhance 
the scientific development of capable 
young researchers. Opportunities will 
be provided for day-to-day interaction 
with senior researchers from the Univer
sity of Wisconsin, access to the major 
research library and other research fa
cilities of the University, opportunities 
to establish continuing contacts and col
laboration with other participants in the 
program, and advice and support in de
veloping long-term research plans. The 
eight-week program will begin June 14, 
1993 and run through August 6, 1993. 
The program this summer will be di
rected by Professor James Kuelbs of 
the University of Wisconsin - Madison 
and will feature a series of lectures on 
stochastic partial differential equations 
by Professor John Walsh of the Univer
sity of British Columbia. 

Who May Apply 
An applicant must have received a Ph.D. 
in some area of probability or stochastic 
processes since January 1989. An ap
plicant must also be a U.S. citizen or 
permanent resident or hold a tenure or 
tenure-track position at a U.S. college or 
university. 

Selection of Participants 
The following factors will be taken into 
consideration in selecting the partici
pants for the program: 
• Research potential: 

Evaluation of research potential will 
be based on letters of recommendation 
from experts familiar with the appli
cant's work, the applicant's description 
of research interests, and preprints or 
reprints of completed papers. 
• Cohesiveness of the program: 

The program is intended to encour
age a high level of interaction among 
the participants. Commonality of inter
ests is, therefore, important. Based on 
the interests of the applicants, one or 
two themes for the program will be 
identified, and the relationship of the 
applicant's interests to these themes will 
be a factor in the selection process. 
• Anticipated benefit to the applicant 
from participation in the program: 

The anticipated value of program 
participation to the applicant's scien
tific development will be a factor in 
the selection of participants. Individuals 
whose regular position is isolated from 
active research groups in probability 
and stochastic processes are particularly 
encouraged to apply. 
• The goal of the National Science 
Foundation and the mathematical sci
ences community to Increase partic
ipation by women and members of 
minority groups in research In the 
mathematical sciences. 

Participant Support 
Two levels of support will be avail
able. Participants without other federal 
research support will receive a stipend 
of $5,000 to cover relocation costs and 
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living expenses and will also receive 
some funding for research-related travel 
during the summer or the following aca
demic year. Participants with other fed
eral research support will receive $1 ,000 
for relocation assistance. 

Materials to Submit 
Applicants should provide the follow
ing: 
• A letter of application describing 

interest in the program. 
• A completed application form. 
• A curriculum vitae including a list 

of publications. 
• Two preprints. 
• A description of research interests 

(two pages). 
• One or two letters of recommenda

tion. 

Application Deadline 
All materials must be received by March 
1, 1993 in order to ensure full consid
eration. Selection of participants should 
be completed by April 1. Interested in
dividuals with pending proposals for 
other federal support should still ap
ply. If selected for participation, such 
an applicant's level of support will be 
determined after the federal agency de
cision on the pending proposal. All ma
terials should be submitted to: Prob
ability Intern Program, Center for the 
Mathematical Sciences, University of 
Wisconsin-Madison, 1308 West Dayton 
Street, Madison, WI 53715-1149; or by 
email to kurtz@math.wisc.edu. 

Further Information 
For further information and application 
forms, contact Tom Kurtz at 608-263-
4659, kurtz@math.wisc.edu, or at the 
above address. 

157 



Grants for Mittag-Leffler 
for 199~ 1994 

The Mittag-Leffler Institute announces 
a number of grants for the year 1993-
1994. The Institute's program runs Sep
tember 1, 1993 to May 31, 1994. The 
grants are intended for recent Ph.D.s or 
advanced graduate students and amount 
to 10,000 Swedish crowns per month, 
or 100,000 for those who attend for the 
duration of the program. Preference will 
be given to applications for longer stays. 

The subject for 1993-1994 is Topol
ogy and algebraic K-theory. The em
phasis will mainly be on Homotopy 
theory during the fall term and K
theory and manifold theory during the 
spring term. The following experts have 
agreed to take part in the program for an 
extended period: S. Betley, R. Cohen, E. 
Dror-Farjoun, J. Dupont, E. Friedlmder, 
T. Gunnarsson, I. Hambleton, H.-W. 
Henn, M. Hopkins, W.C. Hsiang, S. Dl
man, S. Jackowski, I. Kriz, E. Laitinen, 
G. Lusztig, M. Mahovald, J. McClure, H. 
Miller, H.J. Munkholm, E.K. Pedersen, 
T. Pirashvili, S. Priddy, M. Raussen, H. 
Sadofsky, L. Schwartz, R. Schwmzl, K. 
Shimomura, L. Smith, C. Thomas, R.W. 
Thomason, V. Vershinin, M. Weiss, C. 
Wilkerson, B. Williams, and S. Zarati. 
The program is organized by Marcel 
Bokstedt, Aarhus; Bj~rn Jahren, Oslo; 
Ib Madsen, Aarhus; and Bob Oliver, 
Aarhus. 

Applications should be made on an 
application form (obtainable from the 
Institute) and sent to: The Board of the 
Mittag-Leffler Institute, Auravligen 17, 
S-182 62 Djursholm, Sweden. Appli
cations must arrive before March 31, 
1993. Decisions on awards will be made 
by mid-April 1993. Inquiries may be 
directed to: Ib Madsen, Department of 
Mathematics, Aarhus University, DK-
8000 Aarhus C, Denmark. 

New Program Announcement for 
Undergraduate Education at NSF 

The Division of Undergraduate Edu
cation (DUE) at the National Science 
Foundation (NSF) has just released a 

158 

Funding Information 

new integrated "Program Announce
ment", which describes grant opportuni
ties in undergraduate science, engineer
ing, mathematics, and technology for all 
types of institutions, including univer
sities and two- and four-year colleges. 
DUE serves as the NSF focal point 
for undergraduate education, conduct
ing leadership activities and managing 
leveraged support programs. Of spe
cial interest is "NSF Collaboratives for 
Excellence in Teacher Preparation", a 
major DUE program for comprehensive 
change in the undergraduate education 
of future school teachers of mathematics 
and science. The collaboratives deadline 
for preliminary proposals is March 1, 
1993. 

Also described in the Program An
nouncement are other programs for the 
coming fiscal year of 1993: 

Instrumentation and Laboratory Im
provement Program (ILl), Closing Date: 
November 15, 1993; 

Leadership in Laboratory Develop
ment (LLD), Closing Date: November 
15, 1993; 

Course and Curriculum Develop
ment (CCD), Closing Date: June 7, 
1993; 

Undergraduate Faculty Enhancement 
(UFE), Closing Date: May 3, 1993; 

Leadership Opportunities in Science 
and Humanities Education (LOSH), Clos
ing Date: March 15, 1993; 

Calculus and the Bridge to Calculus, 
Closing Date: October 4, 1993. 

The DUE program announcement 
may be obtained through STIS, the 
NSF's online information service (for 
information on how to use STIS, see the 
Notices, September 1991, page 796, or 
send email to stisflyer@nsf.gov (Inter
net) or stisflyer@nsf (Bitnet) to request 
an information flyer). In addition, pro
gram announcements may be requested 
from the NSF's Forms and Publica
tions Unit via email (pubs@nsf (Bitnet), 
pubs@nsf.gov (Internet)), or ordered by 
fax: 703-644-4278 or by phone 202-
357-7861. Request document number 
NSF 92-135 and give your full mailing 
address. 
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Please feel free to contact any of the 
DUE program directors with your ques
tions at 202-357-7051: Marjorie En
neking (mennekin@nsf.gov), William 
Haver (whaver@nsf.gov), James Light
bourne (jhlightb@nsf.gov), or Elizabeth 
Teles (eteles@nsf.gov). (For Bitnet ad
dresses, leave off the .gov extension.) 
The mailing address is: Division of 
Undergraduate Education, National Sci
ence Foundation, 1800 G Street, NW, 
Washington, DC 20550. 

Geosciences, Geography, 
and Mathematical Sciences 

The National Science Foundation has a 
program to support planning and ini
tiation of collaborative research in the 
geosciences, geography, and mathemat
ical sciences. The goal is to gener
ate new interdisciplinary research com
bining these three areas. The research 
should expand fundamental knowledge 
in the geosciences and geography as well 
as identify important research directions 
in the mathematical sciences. 

Proposals are solicited for develop
mental projects that include interdisci
plinary training and research enhance
ment for faculty participants. The re
search should involve teams of two or 
more investigators in two or more of 
the targeted disciplines, to include at 
least one investigator from each of the 
following two groups: geosciences and 
geography (atmospheric sciences, earth 
sciences, geography and regional sci
ence, oceanography, and polar science); 
and mathematical sciences (statistics, 
probability, computational mathematics, 
and applied mathematics). 

The target date for proposals is 
June 1, 1993, with anticipated award 
date the following January. For more 
information about this program, con
tact Jean Thiebaux, Division of Math
ematical Sciences, Room 339, National 
Science Foundation, 1800 G Street, 
NW, Washington, DC 20550; email 
jthiebau @nsf.gov (Internet) or jthiebau@ 
nsf (Bitnet); telephone 202-357-3453. 



1993 AMS Elections 
Nominations by Petition 

Vice-President or Member-at-Large 
One position of vice-president and member of the Council 
ex officio for a term of three years is to be filled in the 
election of 1993. The Council intends to nominate at least 
two candidates, among whom may be candidates nominated 
by petition as described in the rules and procedures. 

Five positions of member-at-large of the Council for a 
term of three years are to be filled in the same election. The 
Council intends to nominate at least ten candidates, among 
whom may be candidates nominated by petition in the manner 
described in the rules and procedures. 

Petitions are presented to the Council, which, according to 
Section 2 of Article VII of the bylaws, makes the nominations. 
The Council of 23 January 1979 stated the intent of the 
Council of nominating all persons on whose behalf there were 
valid petitions. 

Prior to presentation to the Council, petitions in support of 
a candidate for the position of vice-president or of member -at
large of the Council must have at least 50 valid signatures and 
must conform to several rules and operational considerations, 
which are described below. 

Editorial Boards Committee 
Two places on the Editorial Boards Committee will be filled 
by election. There will be four continuing members of the 
Editorial Boards Committee. 

The President will name at least four candidates for these 
two places, among whom may be candidates nominated by 
petition in the manner described in the rules and procedures. 

The candidate's assent and petitions bearing at least 100 
valid signatures are required for a name to be placed on 
the ballot. In addition, several other rules and operational 
considerations, described below, should be followed. 

Nominating Committee 
Three places on the Nominating Committee will be filled 
by election. There will be six continuing members of the 
Nominating Committee. 

The President will name at least six candidates for these 
three places, among whom may be candidates nominated by 
petition in the manner described in the rules and procedures. 

The candidate's assent and petitions bearing at least 100 
valid signatures are required for a name to be placed on 
the ballot. In addition, several other rules and operational 
considerations, described below, should be followed. 

Rules and Procedures 
Use separate copies of the form for each candidate for vice
president, member-at-large, or member of the Nominating and 
Editorial Boards Committees. 

1. To be considered, petitions must be addressed to Robert 
M. Fossum, Secretary, P. 0. Box 6248, Providence, Rhode Island 
02940, and must arrive by 28 February 1993. 

2. The name of the candidate must be given as it appears 
in the Combined Membership List ( CML) . If the name does not 
appear in the list, as in the case of a new member or by error, 
it must be as it appears in the mailing lists, for example on the 
mailing label of the Notices. If the name does not identify the 
candidate uniquely, append the member code, which may be 
obtained from the candidate's mailing label or the Providence 
office. · 

3. The petition for a single candidate may consist of several 
sheets each bearing the statement of the petition, including the 
name of the position, and signatures. The name of the candidate 
must be exactly the same on all sheets. 

4. On the next page is a sample form for petitions. Copies 
may be obtained from the Secretary; however, petitioners may 
make and use photocopies or reasonable facsimiles. 

5. A signature is valid when it is clearly that of the member 
whose name and address is given in the left-hand column. 

6. The signature may be in the style chosen by the signer. 
However, the printed name and address will be checked against 
the Combined Membership List and the mailing lists. No attempt 
will be made to match variants of names with the form of name in 
the CML. A name neither in the CML nor on the mailing lists is 
not that of a member. (Example: The name Robert M. Fossum is 
that of a member. The name R. Fossum appears not to be.) 

7. When a petition meeting these various requirements ap
pears, the Secretary will ask the candidate whether he is willing 
to have his name on the ballot. Petitioners can facilitate the 
procedure by accompanying the petitions with a signed statement 
from the candidate giving his consent. 

FEBRUARY 1993, VOLUME 40, NUMBER 2 159 



NOMINATION PE'ITfiON FOR 1993 ELECTION 

The undersigned members of the American Mathematical Society propose the name of 

as a candidate for the position of (check one): 

D Vice-President 
D Member-at-Large of the Council 
D Member of the Nominating Committee 
D Member of the Editorial Boards Committee 

of the American Mathematical Society for a term beginning 1 February, 1994. 

Name and Address (printed or typed) 

Signature 

Signature 

Signature 

Signature 

Signature 

Signature 
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Second Announcement 

The eight-hundred-and-seventy-ninth meeting of the Amer
ican Mathematical Society will be held on the campus of 
the University of Tennessee, Knoxville, Tennessee on Friday, 
March 26 and Saturday, March 27, 1993. All sessions and in
vited addresses will be in the Humanities and Social Sciences 
Building. 

Invited Addresses 

By invitation of the Southeastern Section Program Committee, 
there will be four invited one-hour addresses. The speakers, 
their affiliations, and the titles of their talks where available 
are: 

Paul R. Blanchard, Boston University, The dynamics and 
topology of iterated cubic polynomials. 

Olav Kallenberg, Auburn University, On the basic sym
metries in probability theory. 

Richard Tapia, Rice University, The historical develop
ment of computational optimization. 

Michelle L. Wachs, University of Miami, Homology of 
partially ordered sets of partitions. 

Special Sessions 

By invitation of the same committee, there will be nine special 
sessions of selected twenty-minute papers. The topics of these 
sessions, and the names and affiliations of the organizers, are 
as follows: 

Commutative ring theory, David F. Anderson and David 
E. Dobbs, University of Tennessee, Knoxville. 

Interventions to assure success: calculus through junior 
faculty, Bettye Anne Case, Florida State University. 

Optimal control and applications, Ben G. Fitzpatrick and 
Suzanne M. Lenhart, University of Tennessee, Knoxville. 

Variational problems in geometry, Alexandre S. Freire 
and Conrad P. Plaut, University of Tennessee, Knoxville. 

Sturm-Liouville operators, applications, and extensions, 
Don B. Hinton and Kenneth Shaw, University of Tennessee, 
Knoxville. 

Numerical methods in optimization, Tim Kelley, North 
Carolina State University. 

Continua theory and dynamical systems, John C. Mayer, 
University of Alabama-Birmingham. 

~oxv~e, Terunessee 
University of Terunessee 
March 26-27, 1993 

Stochastic processes, Balram S. Rajput and Jan Rosin
ski, University of Tennessee, Knoxville. 

Algebraic combinatorics, Michelle L. Wachs. 
Abstracts for consideration for these sessions should have 

been submitted by the December 15, 1992 deadline. This 
deadline was previously published in the Calendar of AMS 
Meetings and Conferences and in the Invited Speakers and 
Special Sessions section of the Notices. 

Contributed Papers 

There will also be sessions for contributed ten-minute pa
pers. Abstracts should have been submitted by the January 
S, 1993 deadline previously published in the Calendar of 
AMS Meetings and Conferences. Late papers will not be 
accommodated. 

Registration 

The meeting registration desk will be located in the second 
floor lobby of the Humanities and Social Sciences Building 
and will be open from 8:00 a.m. to 5:00 p.m. on Friday, 
March 26, and 8:00 a.m. to noon on Saturday, March 27. 
The registration fees are $30 for members of the AMS, $45 
for nonmembers, and $10 for emeritus members, students, or 
unemployed mathematicians. 

Social Event 

A cash-bar reception is planned for 8:00 p.m. to 10:00 p.m. 
on Friday, March 26 at the Campus Inn. 

Accommodations 

Rooms have been blocked for participants at the Campus 
Inn, Knoxville Hilton, and Radisson Hotel Knoxville. The 
Campus Inn is adjacent to the university campus and is a 
short walk from the Humanities and Social Sciences Building 
(HSS). The Knoxville Hilton and Radisson Hotel Knoxville 
are located downtown and are approximately three-quarters 
of a mile from the HSS Building; morning and evening 
van transportation will be provided between these hotels 
and the HSS Building. Participants should make their own 
arrangements with the hotel of their choice and ask for the 
AMS conference rate. All rates are subject to a 13.25% tax. 
The AMS is not responsible for rate changes or the quality 
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of the accommodations offered by these hotels/motels. 

Campus Inn 
1706 Cumberland Avenue, Knoxville, TN 37916 
Telephone: 615-521-5000 
The deadline for reservations is March 11, 1993. 
Single $39 Double $42 · 

Knoxville Hllton 
501 Church Avenue, S.W., Knoxville, TN 37902-2591 
Telephone: 615-523-2300 
The deadUne for reservations is March 3, 1993. 
Single $59 Double $69 

Radisson Hotel Knoxville 
401 Summit Hill Drive, Knoxville, TN 37902 
Telephone: 615-522-2600 
The deadUne for reservations is March 11, 1993. 
Single $69 Double $65 

Food Service 

Numerous eating establishments from diners and national fast 
food chains to finer restaurants are located along Cumberland 
Avenue within walking distance of the HSS Building. Addi
tional restaurants are located approximately one mile away 
in the downtown area and from three to fifteen miles west 
along Kingston Pike, an extension of Cumberland Avenue. 
The University Center will offer only limited food service 
because UTK will be on spring break during the meeting. 

Parking 

Parking will be available in the University Center Parking 
Garage at a reduced rate of $3.00 per day (no in-and-out 

privileges) if the parking ticket is validated at the registration 
table. The garage is accessed from Stadium Drive. 

Travel and Local Information 

The University of Tennessee, Knoxville campus is located 
approximately twelve miles from the Knoxville McGhee
Tyson Airport, which is served by most major airlines 
(including American, Delta, Northwest, United, and USAir). 
Participants also can arrive by Greyhound-Trail ways Bus 
Lines. 

Participants traveling by car from the north on 1-75 first 
should take 1-275 and then follow, in order, the signs for 
1-40 West/1-75 South, 17th Street, and the university. Those 
traveling by car from the west or east on 1-40 or from the 
south on 1-75 may use the 17th Street exit and follow 17th 
Street south to the campus. 

Weather and Local Attractions 
The weather in Knoxville in late March is variable. The 
normal daily low in March is 39.3°F, the normal daily high is 
60.1 °F, and the normal rainfall for the month is 5.49 inches. 

Knoxville and the surrounding area offer many interesting 
attractions, including historical sites, museums, galleries, 
an outstanding zoo, the vacation towns of Pigeon Forge 
and Gatlingburg, the "Atomic City" of Oak Ridge , the 
Great Smoky Mountains National Park, and Big South Fork 
National River and Recreation Area. Nightlife offerings 
include lounges, sports bars, comedy clubs, and the "Old 
City", a restored historic neighborhood featuring restaurants 
and saloons with live music, antiques stores, and other shops. 

Robert J. Daverman 
Associate Secretary 
Knoxville, Tennessee 

---TRANSLATIONS American Mathematical Society Translations, Series 2 
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Selected Papers 
inK-Theory 

·---

Selected Papers in K-Theory 
Volume 154 

This book contains papers ranging over a number of topics relating to K -theory, including algebraic 
number theory, Grothendieck and Whitehead groups, group representation theory, linear algebraic 
groups, selfadjoint operator algebras, linear operators, homology and cohomology, and the use of 
K -theory in geometry. 

1991 Mathematics Subject Classification: 11, 13, 16, 18, 19, 20, 46, 47, 55; 12 
ISBN 0-8218-7504-3, 195 pages (hardcover), December 1992 
Individual member $50, List price $83, Institutional member $66 
To order, please .specify TRANS21154NA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prt~payment 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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Salt Lake City, Utah 
University of Utah 
Aprll 9-10, 1993 

The eight-hundred-and-eightieth meeting of the American 
Mathematical Society (AMS) will be held on the campus of 
the University of Utah, Salt Lake City, Utah on Friday, April 
9 and Saturday, AprillO, 1993. This meeting is being held in 
conjunction with a meeting of the Mathematical Association 
of America (MAA). All sessions will be in the A. Ray Olpin 
University Union Building. The invited addresses will be in 
the Main Ballroom of the Union Building. 

Invited Addresses 

By invitation of the Western Section Program Committee, 
there will be four invited one-hour addresses. The speakers, 
their affiliations, and the titles of their talks where available 
are: 

Michael Christ,· University of California, Los Angeles, 
Analytic hypoe/lipticity, nonlinear eigenvalues, and nilpotent 
group representations. 

Kenneth M. Golden, University of Utah, Percolation 
problems in materials science. 

Robert M. Guralnick, University of Southern California, 
Primitive permutation groups and coverings of curves. 

MichaelS. Waterman, University of Southern California, 
Sequence comparison in molecular biology. 

Special Sessions 

By invitation of the same committee, there will be six special 
sessions of selected twenty-minute papers. The topics of these 
sessions, and the names and affiliations of the organizers, are 
as follows: 

Partial differential equations and several complex vari
ables, M. Salah Baouendi and Linda P. Rothschild, Univer
sity of Calfornia, San Diego. 

Effective properties of inhomogeneous materials, Andrej 
Cherkaev and Kenneth M. Golden, University of Utah. 

Hopf algebras and Hopf algebra actions, Davida Fis
chman, University of Southern California. 

Singularities of geometric partial differential equations, 
Libin Mou, University of Southern California, and Nat 
Smale, University of Utah. 

Commutative algebra and modules, Paul Roberts, Uni-

First Announcement 

versity of Utah, Roger A. Wiegand and Silvia M. Wiegand, 
University of Nebraska at Lincoln. 

Stochastic processes in population genetics, Stewart N. 
Ethier, University of Utah, and Simon Tavare University of 
Southern California. 

Abstracts for consideration for these sessions should 
have been submitted by the January 6, 1993 deadline. This 
deadline was previously published in the Calendar of AMS 
Meetings and Conferences and in the Invited Speakers and 
Special Sessions section of the Notices. 

Contributed Papers 

There will also be sessions for contributed ten-minute pa
pers. Abstracts should have been submitted by the January 
29, 1993 deadline previously published in the Calendar of 
AMS Meetings and Conferences. Late papers will not be 
accommodated. 

Registration 

The meeting registration desk will be located in the West 
Ballroom of the University Union Building and will be open 
from 8:00 a.m. to 5:00 p.m. on Friday, April 9, and 8:00 a.m. 
to noon on Saturday, April 10. The registration fees are $30 
for members of the AMS, $45 for nonmembers, and $10 for 
emeritus members, students, or unemployed mathematicians. 
There will be a special one-day $5 fee for MAA members on 
Friday only. 

Accommodations 

Rooms have been blocked for participants at the Doubletree 
Hotel, University Park Hotel, and the Quality Inn. The 
University Park Hotel is within walking distance to the 
campus, with the Doubletree and the Quality Inn located 
centrally in downtown Salt Lake City. All three hotels 
offer shuttle service to and from the Salt Lake International 
Airport. Participants should make their own arrangements 
with the hotel of their choice and ask for the AMS conference 
rate. All rates are subject to applicable tax. The AMS is 
not responsible for rate changes or the quality of the 
accommodations offered by these hotels/motels. 
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(Jniversity Park Hotel 
480 Wakara Way, Salt Lake City, UT 84108 
Telephone: 801-581-1000 

desk for approximately $2.25. There is ample free parking 
available on Saturdays. 

Single or Double $65 
Reservations must be made by March 26, 1993 

Travel and Local Information 

Doubletree Inn 
215 West South Temple, Salt Lake City, UT 84101 
Telephone: 801-531-7500 

The nearest airport to the university is the Salt Lake Interna
tional Airport which is served by most major airlines. There 
is no convenient public transportation from the airport to the 
university, and a taxi is the only direct means of transportation. 
Most hotels provide shuttle service to and from the airport. 
There is ample public transportation from the downtown 
hotels to the University. 

Single or Double $57 
Reservations must be made by March 26, 1993 

Quality Inn City Center 
154 West 600 South Temple, Salt Lake City, UT 84101 
Telephone: 801-521-2930 

Salt Lake City is organized in a cartesian coordinate 
system, with the origin at the Church of the Latter Day Saints 
Temple in the middle of downtown. There are approximately 
seven blocks to a mile (a block= 100 units in the coordinate 
system). The nearest corner of the University to the origin is at 
100 Street and 1340 East Street. The two major Interstates are 
I-15 which runs North-South roughly along 300 West Street, 
and I-80 which comes in from the East and merges with I-15 
for several miles, then continues West along 100 North Street. 

Single or Double $45 
Reservations must be made by March 19, 1993 

Food Service 

Weather and Local Attractions 

The University Union Building offers a reasonable variety of 
cafeteria-style food services on a cash basis. There is a very 
small number of restaurants located within walking distance 
of campus. 

Parking 

In the first half of April the average high temperature is 
between 50°F and 60°F, and the average low temperature is 
40°F. Rain and some snow is possible. 

There is a visitor's parking lot located directly East of 
the University Union Building which charges $1.00 per hour. 
Parking permits for Friday can be purchased at the registration 

Lance W. SmaU 
Associate Secretary 
La Jolla, California 

ADVANCES IN SOVIET MATHEMATICS 

Idempotent Analysis 
V. P. Maslov and S. N. Samborskfi, Editors 
Volume 13 

Idempotent analysis is a new branch of mathematical analysis concerned with functional spaces and 
their mappings when the algebraic structure is generated by an idempotent operation. The articles in this 

·collection show how idempotent analysis is playing a unifying role in many branches of mathematics 
related to external phenomena and structures-a role similar to that played by functional analysis 
in mathematical physics, or numerical methods in partial differential equations. Such a unification 
necessitates study of the algebraic and analytic structures appearing in spaces of functions with values in 
idempotent semirings. The papers collected here constitute an advance in this direction. 

1991 Mathematics Subject Classification: 16, 20, 35, 47, 49, 90; 81 
ISBN 0-8218-4114-9, 210 pages (hardcover), December 1992 
Individual member $65, List price $108, Institutional member $86 
To order, please specify ADVSOV /l3NA 

~ All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. Order 
, i!i 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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Washington, D.C. 
Howard University 
Aprll 17 ~ 18, 1993 

The eight-hundred-and-eighty-first meeting of the American 
Mathematical Society (AMS) will be held at Howard Uni
versity in Washington, D.C., on Saturday and Sunday, April 
17 and 18, 1993. Additional related events will be held on 
Friday evening, April 16. Invited addresses will be held in 
the auditoria in Just Hall, Downing Hall, and Locke Hall on 
Saturday and in Douglass Hall on Sunday. 

Invited Addresses 

By invitation of the Eastern Section Program Committee, 
there will be four invited one-hour addresses. The speakers, 
their affiliations, and the titles of their talks, and scheduled 
times of presentation are: 

Fan Chung, Bell Communications Research, Graphs in 
representation theory, 11:00 a.m., Saturday, April17. 

Leopold Flatto, AT&T Bell Labs, Geodesic flows and 
continued fractions, 1:30 p.m., Sunday, April18. 

Joel Sprock, Johns Hopkins University, Existence the
orems for convex surfaces of constant Gauss curvature in 
hyperbolic space, 11:00 a.m., Sunday, April18. 

A. Zamolodchikov, Rutgers University, Studying two 
dimensional quantum field theory-Up the down staircase, 
1:30 p.m., Saturday, April17. 

Special Sessions 

By invitation of the same committee, there will be thirteen 
special sessions of selected twenty-minute papers. The topics 
of these sessions, and the names and affiliations of the 
organizers, are as follows: 

Geodesic flows, hyperbolic geometry, and symbolic dy
namics, Roy L. Adler, Thomas J. Watson Research Center, 
ffiM, and Leopold Flatto. 

Dilation and interpolation: operator theoretic methods, 
Joseph Ball, VIrginia Polytechnic and State University, and 
Cora Sadosky, Howard University. 

Wavelets in sampling theory and signal processing, John 
J. Benedetto, University of Maryland, and Rodney Kerby, 
Howard University. 

Geometric methods in combinatorics, Joseph E. Bonin, 
George Washington University. 

First Announcement 

Graph theory, Nathaniel Dean, Bellcore. 
Mathematics of two-dimensional quantum field theory, 

Edward Frenkel, Harvard University. 
Undergraduate research in applied mathematics, Anant 

P. Godbole, Michigan Technical University, and Gary J. 
Sherman, Rose-Hulman Institute of Technology. 

Undergraduate research in pure mathematics, Anant P. 
Godbole and Gary J. Sherman. Institute of Technology. 

Pure and applied recursion theory, Valentina Harizanov, 
George Washington University, and Jim Owings, University 
of Maryland, College Park. 

Ergodic theory, dynamical systems, and applications, 
Kevin Hockett and E. Arthur Robinson, George Washington 
University. 

History of mathematics, Victor J. Katz, University of the 
District of Columbia. 

Low dimensional topology, Yongwu Rong, George Wash
ington University. 

Nonlinear elliptic problems in geometry and physics, Joel 
Sprock. 

Abstracts for consideration for these sessions should 
have been submitted by the January 6, 1993 deadline. This 
deadline was previously published in the Calendar of AMS 
Meetings and Conferences and in the Invited Speakers and 
Special Sessions section of the Notices. 

Contributed Papers 

There will also be sessions for contributed ten-minute pa
pers. Abstracts should have been submitted by the January 
29, 1993 deadline previously published in the Calendar of 
AMS Meetings and Conferences. Late papers will not be 
accommodated. 

Council 

The Council of the Society will meet at 7:00 p.m. on 
Saturday, April 17, 1993, in the Founders Ballroom at the 
Howard University Inn located at 2225 Georgia Avenue, 
N.W., Washington, D.C. 20001, on the Howard University 
campus. 
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Registration 

The meeting registration desk will be located in the lobby by 
the auditorium in Just Hall and will be open from 8:00a.m. 
to 5:00p.m. on Saturday, April17, and 8:00a.m. to noon on 
Sunday, April 18. The registration fees are $30 for members 
of the AMS, $45 for nonmembers, and $10 for emeritus 
members, students, or unemployed mathematicians. 

Accommodations 

A blockofrooms is being held at the Howard University Inn. 
Participants should call202-462-5400 and identify themselves 
as being with the 881st AMS meeting. All reservations must 
be submitted and guaranteed by March 16, 1993 to insure 
availability and the group discount rates. The rates are $72 
single, $82 double, $92 triple, and $102 quadruple. There is 
an 11% sales tax and $1.50 occupancy fee per room per night. 

Although rooms have not been blocked at the following 
locations, they are included for your information. Rates 
are subject to change and any applicable tax. The Silver 
Spring· Holiday Inn is 20 minutes by car and 30 minutes by 
public transportation to the campus, all others are 10 to 20 
minutes from campus. Participants should make their own 
arrangements with the hotel of their choice. The AMS is 
not responsible for rate changes or the quality of the 
accommodations oft'ered by these hotels/motels. 

Holiday Inn 
8777Georgia Avenue, Silver Spring, MD 20910 
Telephone: 301-589-0800 
Single $69 Double $79 

Comfort Inn 
500 H Street, N.W., Washington, D.C. 20001 
Telephone: 202-289-5959 
Single or Double $59 

Capitol HUton 
100116th Street, N.W., Washington, D.C. 20036 
Telephone: 202-393-1000 
Single or Double $125-$150 

Holiday Inn 
1155 14th Street, N.W., Washington, D.C. 20005 
Telephone: 202-737-1200 · 
Single or Double $89 

Quality Hotel, Capital ffill 
415 New Jersey Avenue, N.W., Washington, D.C. 20001 
Telephone: 202-638-1616 
Single or Double $59-$99 

Food Service 

Several fast food restaurants are located on Georgia Avenue 
near the university, and the Howard Inn has a coffee shop and 
Joplin's Restaurant. Entrees at Joplin's range in price from 

$15 to $20. In addition, the student cafeteria in the Blackburn 
Center will be open. 

Parking and.Local Travel Arrangements 

Parking is permitted and free of charge on Saturday and 
Sunday in several lots near campus. Most convenient for 
registration is the lot on the southeast comer of Fourth and 
Bryant Streets. The Howard University-Shaw Metro stop on 
the Green Line of the subway system is five blocks south of 
campus on Seventh Street, N.W. 

Travel and Local Information 

Washington, D.C. is served by Amtrak and by three major 
airports: National Airport, Washington/Dulles Airport, and 
Baltimore/Washington International (BWI) Airport. Taxis are 
available at all airports, but are quite expensive. (Fares from 
National, Dulles, and BWI are approximately $8, $35, and 
$40 respectively. 

National Airport is by far the most convenient airport for 
those using public transportation. There is a Metro station at 
the airport which is on the Blue and Yellow Lines. Take the 
Yellow Line to Gallery Place and transfer to the Green Line 
on the same platform. Then refer to the local travel section 
above. 

Shuttle vans are available for $7 from Dulles airport to the 
West Falls Church station on the Metro Orange Line. Take the 
Orange Line to L'Enfant Plaza and transfer to the Green Line. 
Then refer to the local travel section above. 

There is a free shuttle from BWI Airport to an Amtrak 
station. The ticket from there to Union Station is $10 one-way 
and $17 round trip. From there take the Metro Red Line to 
Gallery Place and transfer on the lower level to the Green 
Line. Then refer to the local travel section above. 

Weather and Local Attractions 

Washington is very likely to be lovely in mid-April. The 
cherry blossoms will no longer be in bloom but many other 
flowers and blossoms will be plentiful. Average rainfall for the 
month of April is three inches. The average daily temperature 
in April is 53°F. 

Washington has numerous museums including the Smith
sonian Institution's Museum of American History (the one 
most people call "the Smithsonian"), the National Air and 
Space Museum, the Museum of Natural History, and the 
National Museum of Art. All of these museums are on the 
Mall which is the parkland stretching from the Capitol to the 
Lincoln Memorial (with the Washington Monument halfway 
between) amd all are easily accessible by Metro. In addition, 
of course, Washington is the seat of the federal government 
and one can visit the Capitol, the White House, the Supreme 
Court, and the many monuments. 

Lesley M. Sibner 
Associate Secretary 
Brooklyn, New York 
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Invited Addresses and 
Special Sessions 

Invited Addresses 
at AMS Meetings 

The individuals listed below have accepted invitations to 
address the Society at the times and places indicated. For some 
meetings, the list of speakers is incomplete. Invited addresses 
at Sectional Meetings are selected by the Section Program 
Committee, usually twelve to eighteen months in advance 
of a meeting. Members wishing to nominate candidates for 
invited addresses should send the relevant information to the 
Associate Secretary for the Section who will forward it to the 
Section Program Committee. 

Knoxville, TN, March 1993 
Please see the announcement of this meeting elsewhere in this 
issue. 

Salt Lake City, UT, April1993 
Please see the announcement of this meeting elsewhere in this 
issue. 

Washington, DC, April1993 
Please see the announcement of this meeting elsewhere in this 
issue. 

DeKalb, IL, May 1993 
Susan J. Friedlander Clark Robinson 
Russell D. Lyons 

Vancouver, British Columbia, Canada 
August 1993 

Armand Borel 
(Progress in Mathematics 
Lecture) 

Avner Friedman 
(Progress in Mathematics 
Lecture) 

Robert E. Gompf (AMS-CMS) 
Adermi 0. Kuku 

(AMS-CMS-MAA-NAM) 

H. Blaine Lawson 
(AMS-CMS) 

Yuri Manin 
(Colloquium Lectures) 

Curt McMullen 
(AMS-CMS) 

Louis Nirenberg 
(AMS-CMS) 

Jill Pipher (AMS-CMS) 

Syracuse, NY, September 1993 
Tadeusz Iwaniec James M. Renegar 
Charles A. McGibbon Alvany Rocha 

Heidelberg, Germany, October 1993 
Gerd Faltings 

College Station, TX, October 1993 
Steven P. Lalley Theodore A. Slaman 
Gilles Pisier Stephan A. Stolz 

Organizers and Topics 
of Special Sessions 

The list below contains all the information about Special 
Sessions at meetings of the Society available at the time this 
issue of the Notices went to the printer. The section below 
entitled Information for Organizers describes the timetable 
for announcing the existence of Special Sessions. 

March 1993 Meeting in Knoxville, Tennessee 
Southeastern Section 
Associate Secretary: 
Robert J. Daverman 

Deadline for organizers: Expired 
Deadline for consideration: Expired 

Please see the announcement of this meeting elsewhere in this 
issue. 

April1993 Meeting in Salt Lake City, Utah 
Western Section 

Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 

Deadline for consideration: Expired 

Please see the announcement of this meeting elsewhere in this 
issue. 

April1993 Meeting in Washington, DC 
Eastern Section 

Associate Secretary: 
Lesley M. Sibner 

Deadline for organizers: Expired 
Deadline for consideration: Expired 

Please see the announcement of this meeting elsewhere in this 
issue. 
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May 1993 Meeting in DeKalb, Illinois 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 

Deadline for consideration: Expired 

Gregory S. Ammar, Advances in linear algebra: theory, 
computation, application 

Michael A. Filaseta and Carl Pomerance, Number theory 
Susan J. Friedlander, Mathematical topics in fluid dynamics 
Zoltan Furedi, Combinatorics 
Andrew J. Granville, Analytic number theory 
Frank Harary, Beautiful graph theory 
Mohsen Pourahmadi, Stochastic processes 
Jeanne LaDuke, History of mathematics 
Linda R. Sons, Function theory 
Joel H. Spencer, Probabilistic methods 
Peter Waterman, Discrete groups 

August 1993 Meeting in Vancouver, 

British Columbia, Canada 
Associate Secretary: Lance W. Small 

Deadline for organizers: Expired 
Deadline for consideration: April 27, 1993 

Joseph Arkin, David C. Arney, and Mathukumalli V. Subbarao, 
Problems in number theory in memory of E. G. Straus 

David M. Austin, Four-manifolds (AMS-CMS) 
John K. Beem and Krishan L. Duggal, Geometric methods in 

mathematical physics 
Alan B. Brownstein and Ronnie Lee, Topological methods in 

group theory 
Nassif Ghoussoub, Variational methods in partial differential 

equations (AMS-CMS) 
Jacob E. Goodman, Discrete geometry and convexity 
Mark J. Gotay, Symplectic geometry 
Linda Keen, Dynamical systems (AMS-CMS) 
Gerard G. Letac and Paul Sabatier, Exponential families in 

mathematical statistics 
James L. Lewis and Barry Mazur, Algebraic cycles (AMS

CMS). 
En-Bing Lin, Algebraic and geometric methods in control 

theory 
Kenneth C. Millett, Random knotting and linking 
Ram M. Murty and Rajiv Gupta, Number theory (AMS-CMS) 
Gregory Verchota, Harmonic analysis techniques in partial 

differential equations (AMS-CMS). 

September 1993 Meeting in Syracuse, New York 
Eastern Section 

Associate Secretary: Lesley M. Sibner 
Deadline for organizers: Expired 

Deadline for consideration: April 27, 1993 

Douglas R. Anderson, Geometric topology 
Steven P. Diaz and Anthony V. Gerarnita, Commutative 

algebra and algebraic geometry 
Allan Greenleaf and Robert S. Strichartz, Harmonic analysis 
Wu-Teh Hsiang, Differential geometry and global analysis 
Mark Kleiner and Dan Zacharia, Representations of finite 

dimensional algebras 

Juan J. Manfredi, Nonlinear potential theory 
Terry R. McConnell, Topics in probability 

October 1993 Meeting in Heidelberg, Germany 
(Joint Meeting with the Deutsche 
Mathematiker-Vereinigung e. V.) 

Associate Secretary: Robert M. Fossum 
Deadline for organizers: Expired 

Deadline for consideration: April 27, 1993 

October 1993 Meeting in College Station, Texas 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 

Deadline for consideration: July 14, 1993 
Josefina Alvarez, Harmonic analysis and its applications 
Harold P. Boas, AI Boggess, and Emil J. Straube, Several 

complex variables 
Randall K. Campbell-Wright, Carl C. Cowen, and Barbara D. 

MacCluer, Composition operators on spaces of analytic 
functions 

Alfonso Castro, Joseph A. Iaia, John W. Neuberger, and Henry 
A. Warchall, Partial differential equations 

David R. Larson, Non self adjoint operator algebras 
John C. Meakin, Arnitai Regev, Mark V. Sapir, and Samuel 

M. Vovsi, Identities and varieties of algebraic structures 
Efton L. Park, Noncommutative differential geometry 
Gilles Pisier and Thomas Schlumprecht, The geometry of 

Banach spaces and operator spaces 
Sung Yell Song and Paul M. Terwilliger, Algebraic combina

torics 

November 1993 Meeting in Claremont, California 
Western Section 

Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 

Deadline for consideration: July 14, 1993 

January 1994 Meeting in Cincinnati, Ohio 
Associate Secretary: 
Robert J. Daverman 

Deadline for organizers: April 5, 1993 
Deadline for consideration: September 23, 1993 

March 1994 Meeting in Lexington, Kentucky 
Southeastern Section 
Associate Secretary: 
Robert J. Daverman 

Deadline for organizers: June 18, 1993 
Deadline for consideration: To be announced 

March 1994 Meeting in Manhattan, Kansas 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: June 25, 1993 

Deadline for consideration: To be announced 
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Invited Addresses and Special Sessions 

April1994 Meeeting in Brooklyn, New York 
Eastern Section 

Associate Secretary: Lesley M. Sibner 
Deadline for organizers: July 9, 1993 

Deadline for consideration: To be announced 

June 1994 Meeting in Eugene, Oregon 
Western Section 

Associate Secretary: Lance W. Small 
Deadline for organizers: September 7, 1993 

Deadline for consideration: To be announced 

October 1994 Meeting in Stillwater, Oklahoma 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: January 28, 1994 

Deadline for consideration: To be announced 

March 1995 Meeting in Chicago, Illinois 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: June 24, 1994 

Deadline for consideration: To be announced 

November 1995 Meeting in Kent, Ohio 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: February 4, 1995 

Deadline for consideration: To be announced 

January 1996 Meeting in Orlando, Florida 
Associate Secretary: Lance W. Small 

Deadline for organizers: April 12, 1995 
Deadline for consideration: To be announced 

March 1996 Meeting in Iowa City, Iowa 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: June 22, 1995 

Deadline for consideration: To be announced 

Information for Organizers 
Special Sessions at Annual and Summer Meetings are held 
under the supervision of the Program Committee for National 
Meetings (PCNM). They are administered by the Associate 
Secretary in charge of that meeting with staff assistance from 
the Meetings Department in the Society office in Providence. 

According to the "Rules for Special Sessions" of the 
Society, Special Sessions are selected by the PCNM from 
a list of proposed Special Sessions in essentially the same 
manner as individuals are selected to give Invited Addresses. 
The number of Special Sessions at a Summer or Annual 
Meeting is limited. The algorithm that determines the number 
of Special Sessions allowed at a given meeting, while simple, 

is not repeated here, but can be found in "Rules for Special 
Sessions" on page 614 in the April1988 issue of the Notices. 

Each person selected to give an Invited Address is invited 
to generate a Special Session, either by personally organizing 
one or by having a Special Session organized by others. Pro
posals to organize a Special Session are sometimes requested 
either by the PCNM or by the Associate Secretary. Other 
proposals to organize a Special Session may be submitted to 
the Associate Secretary in charge of that meeting (who is an 
ex-officio member of the committee and whose address may 
be found below). These proposals must be in the hands of the 
PCNM at least nine months prior to the meeting at which the 
Special Session is to be held in order that the committee may 
consider all the proposals for Special Sessions simultaneously. 
Proposals that are sent to the Providence office of the Society, 
to the Notices, or directed to anyone other than the Associate 
Secretary will have to be forwarded and may not be received 
in time to be considered for acceptance. 

It should be noted that Special Sessions must be announced 
in the Notices in such a timely fashion that any member of 
the Society who so wishes may submit an abstract for 
consideration for presentation in the Special Session before 
the deadline for such consideration. This deadline is usually 
three weeks before the deadline for abstracts for the meeting 
in question. 

Special Sessions are very effective at Sectional Meetings 
and can usually be accommodated. The processing of pro
posals for Special Sessions for Sectional Meetings is handled 
in essentially the same manner as for Annual and Summer 
Meetings by the Section Program Committee. Again, no Spe
cial Session at a Sectional Meeting may be approved so late 
that its announcement appears past the deadline after which 
members can no longer send abstracts for consideration for 
presentation in that Special Session. 

The Society reserves the right of first refusal for the 
publication of proceedings of any Special Session. These 
proceedings appear in the book series Contemporary Mathe
matics. 

More precise details concerning proposals for and orga
nizing of Special Sessions may be found in the "Rules for 
Special Sessions" or may be obtained from any Associate 
Secretary. 

Proposals for Special Sessions to the 
Associate Secretaries 

The programs of Sectional Meetings are arranged by the 
Associate Secretary for the section in question: 
Western Section 

Lance W. Small, Associate Secretary 
Department of Mathematics 
University of California, San Diego 
La Jolla, CA 92093 
Electronic mail: g..small@math.ams.org 
(Telephone 619-534-3590) 
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Central Section 
Andy R Magid, Associate Secretary 
Department of Mathematics 
University of Oklahoma 
601 Elm PHSC 423 
Norman, OK 73019 
Electronic mail: gJilagid@math.ams.org 
(Telephone 405- 325-6711) 

Eastern Section 

Lesley M. Sibner, Associate Secretary 
Department of Mathematics 
Polytech University of New York 
Brooklyn, NY 11201-2990 
Electronic mail: g..sibner@math.ams.org 
(Telephone 718-260-3505) 

Southeastern Section 

Robert J. Daverman, Associate Secretary 
Department of Mathematics 
University of Tennessee 
Knoxville, TN 37996- 1300 
Electronic mail: g_daverman@math.ams.org 
(Telephone 615-974- 6577) 

As a general rnle, members who anticipate organizing Special Sessions at 
AMS meetings are advised to seek approval at least nine months prior to the 
scheduled date of the meeting. No Special Sessions can be approved too late to 
provide adequate advance notice to members who wish to participate. 

Proposals for Special Sessions at the October I - 3, 1993 meeting in 
Heidelberg, Germany, only, should be sent to Robert M. Fossum at the 
Department of Mathematics, University of Illinois, Urbana, II 61801, Telephone: 
217-244-1741, email: rmf@math.ams.org. 

Information for Speakers 
A great many of the papers presented in Special Sessions at 
meetings of the Society are invited papers, but any member 
of the Society who wishes to do so may submit an abstract for 
consideration for presentation in a Special Session, provided 
it is received in Providence prior to the special early deadline 
announced above and in the announcements of the meeting at 
which the Special Session has been scheduled. Contributors 
should know that there is a limitation in size of a single 
Special Session, so that it is sometimes true that all places are 
filled by invitation. Papers not accepted for a Special Session 
are considered as ten-minute contributed papers. 

Abstracts of papers submitted for consideration for presen
tation at a Special Session must be received by the Providence 
office (Abstracts Coordinator, Meetings Department, Amer
ican Mathematical Society, P. 0. Box 6887, Providence, RI 
02940) by the special deadline for Special Sessions, which is 
usually three weeks earlier than the deadline for contributed 

papers for the same meeting. The Council has decreed that 
no paper, whether invited or contributed, may be listed in the 
program of a meeting of the Society unless an abstract of the 
paper has been received in Providence prior to the deadline. 

Electronic submission of abstracts is available to those 
who use the lEX typesetting system. Requests to receive 
the electronic package of files via email should be sent to 
abs-request@math.ams.org. Users may also obtain the pack
age on IBM or Macintosh diskettes, available free of charge 
by writing to: Electronic Abstracts, American Mathematical 
Society, Meetings Department, P.O. Box 6887, Providence, 
Rl 02940, USA. When requesting the abstracts package, 
users should be sure to specify whether they want the 
plain lEX, AM$-'IBX, or the Jt\1BX package. Requests for 
general information concerning abstracts may be sent to 
abs-misc@math.ams.org. 

Number of Papers Presented 
Joint Authorship 

Although an individual may present only one ten-minute 
contributed paper at a meeting, any combination of joint 
authorship may be accepted, provided no individual speaks 
more than once. An author can speak by invitation in more 
than one Special Session at the same meeting. 

An individual may contribute only one abstract by title 
in any one issue of Abstracts, but joint authors are treated as 
a separate category. Thus, in addition to abstracts from two 
individual authors, one joint abstract by them may also be 
accepted for an issue. 

Site Selection for Sectional Meetings 
Sectional Meeting sites are recommended by the Associate 
Secretary for the Section and approved by the Committee of 
Associate Secretaries and Secretary. Recommendations are 
usually made eighteen to twenty-four months in advance. 
Host departments supply local information, ten to twelve 
rooms with overhead projectors for contributed paper sessions 
and Special Sessions, an auditorium with twin overhead 
projectors for invited addresses, and registration clerks. The 
Society partially reimburses for the rental of facilities and 
equipment, and for staffing the registration desk. Most host 
departments volunteer; to do so, or for more information, 
contact the Associate Secretary for the Section. 
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Joint Summer Research Conferences 
in the Mathematical Sciences 
University of Washington, Seattle, July 10 to August 6, 1993 

The 1993 Joint Summer Research Conferences in the Mathe
matical Sciences will be held at the University of Washington, 
Seattle, from July 10 to August 6. It is anticipated that the 
series of conferences will be supported by grants from the 
National Science Foundation and other agencies. 

There will be seven conferences in seven different areas 
of mathematics. The topics and organizers for the conferences 
were selected by the AMS, the Institute of Mathematical 
Statistics (IMS), and the Society for Industrial and Applied 
Mathematics (SIAM) Committee on Joint Summer Research 
Conferences in the Mathematical Sciences. The selections 
were based on suggestions made by the members of the 
committee and individuals submitting proposals. The com
mittee considered it important that the conferences represent 
diverse areas of mathematical activity, with emphasis on 
areas currently especially active, and paid careful attention to 
subjects in which there is important interdisciplinary activity 
at present. 

The conferences emulate the scientific structure of those 
held throughout the year at Oberwolfach. These conferences 
are intended to complement the Society's program of annual 
Summer Institutes and Summer Seminars, which have a 
larger attendance and are substantially broader in scope. The 
conferences are research conferences and are not intended to 
provide an entree to a field in which a participant has not 
already worked. 

It is expected that funding will be available for a limited 
number of participants in each conference. Others, in addition 
to those funded, will be welcome, within the limitations 
of the facilities of the campus. In the spring a brochure 
of information will be mailed to all who are requesting to 
attend the conferences. The brochure will include information 
on room and board rates, the residence and dining hall 
facilities, travel, local information, and a Residence Housing 
Form to request on-campus accommodations. Information on 
off-campus housing will also be included in the brochure. 
Participants will be responsible for making their own housing 
and travel arrangements. Each participant will be required to 
pay a conference fee. 

Those interested in attending one of the conferences should 
send the following information to the Summer Research 
Conference Coordinator, Conferences Department, American 
Mathematical Society, Post Office Box 6887, Providence, RI 
02940 or by email cak@math.ams.org. 

Please type or print the following: 

1. Title and dates of conference desired; 
2. Full name; 
3. Mailing address; 
4. Telephone number and area code for office and home, 

email addresses, FAX number; 
5. A short paragraph describing your scientific background 

relevant to the topic of the conference; 
6. Financial assistance requested; please estimate cost of 

travel; 
7. Indicate if support is not required and if interested in 

attending even if support is not offered. 

The deadline for receipt of requests for information is 
March 1, 1993. Requests to attend will be forwarded to the 
Organizing Committee for each conference for consideration 
after the deadline of March 1. All applicants will receive 
a formal invitation, Brochure of Information, notification of 
financial assistance, and a tentative scientific program (if 
the Chair has prepared one in advance; otherwise, programs 
will be distributed at on-site registration) from the AMS by 
May 1. Funds available for these conferences are limited and 
individuals who can obtain support from other sources should 
do so. The allocation of grant funds is administered by the 
AMS office, and the logistical planning for the conferences 
is also done by the AMS. However, it is the responsibility of 
the Chair of the Organizing Committee of each conference to 
determine the amount of support participants will be awarded. 
This decision is not made by the AMS. Women and minorities 
are encouraged to apply and participate in these conferences. 

Any questions concerning the scientific portion of the 
conference should be directed to the Chair or any member of 
the Organizing Committee. 

The Joint Summer Research Conferences in the Mathemat
ical Sciences are under the direction of the AMS-IMS-SIAM 
Committee on Joint Summer Research Conferences in the 
Mathematical Sciences. The following committee members 
chose the topics for the 1993 conferences: John A. Burns, Fan 
R. K. Chung, Leonard Evens, Martin Golubitsky, Anthony W. 
Knapp, Peter W. K. Li, Stewart B. Priddy, Robert J. Serfling, 
Michael Shub, and Gregg J. Zuckerman. 

N.B. Lectures begin on Sunday morning and run 
through Thursday. Check-in for housing begins on 
Saturday. No lectures are held on Saturday. 
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Joint Summer Research Conferences 

Please refer to the complete announcement with descriptions 
of each conference which appeared in the November Notices. 

Saturday, July 10 to Friday, July 16 

Curvature equations in conformal geometry 

SUNG-YuNG A. CHANG (University of California, Los 
Angeles), Co-Chair 

RICK SCHOEN (Stanford University), Co-Chair 

Saturday, July 17 to Friday, July 23 

Recent developments in the inverse Galois problem 

WALTER FElT (Yale University), Chair 

MIKE FRIED (University of California, Irvine), Co-Chair 

Saturday, July 24 to Friday, July 30 

Mathematics of superconductivity 

M. GUNZBURGER (Virginia Tech), Co-Chair 

J. OcKENDON (University of Oxford), Co-Chair 

Saturday, July 31 to Friday, August 6 
Saturday, July 10 to Sunday, July 18 

Multivariable operator theory 
Distributions with fixed marginals, doubly stochastic measures, 
and Markov operators 

RAUL E. CURTO (University of Iowa), Co-Chair 

RONALD G. DOUGLAS (SUNY at Stony Brook), Co-Chair 

JoEL D. PINCUS (SUNY at Stony Brook), Co-Chair 

NORBERTO SALINAS (University of Kansas), Co-Chair 

HOWARD SHERWOOD (University of Central Florida), 
Co-Chair 

MICHAEL D. TAYLOR (University of Central Florida), 
Co-Chair 

Saturday, July 31 to Friday, August 6 

Saturday, July 17 to Friday, July 23 

Spectral geometry 

Applications of hypergroups and related measure algebras 

WILLIAM C. CONNETT (University of Missouri, St. Louis), 
Co-Chair 

RoBERT BROOKS (University of Southern California), 
Co-Chair 

OLIVIER GEBUHRER (Universite Louis Pasteur, Strasbourg), 
Co-Chair 

CAROLYN GORDON (Dartmouth College), Co-Chair 

PETER PERRY (University of Kentucky), Co-Chair 
ALAN L. SCHWARTZ (University of Missouri, St. Louis), 
Co-Chair 

Free Random Variables 
D. V. Voiculescu, K. J. Dykema, and A. Nica 

This book presents the first comprehensive introduction to free probability theory, a highly 
noncommutative probability theory with independence based on free products instead of tensor 

products. Basic examples of this kind of theory are provided by convolution operators on free 
groups and by the asymptotic behavior of large Gaussian random matrices. The book is ideally 
suited as a textbook for an advanced graduate course and could also provide material for a 
seminar. In addition to researchers and graduate students in mathematics, this book will be of 
interest to physicists and others who use random matrices. 

1991 Mathematics Subject Classification: 46; 47, 60 
ISBN 0-8218-6999-X, 70 pages (hardcover), December 1992 
Individual member $23, List price $39, Institutional member $31 

To order, please specify CRMM/lNA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. Order from : 

American Mathematical Society,P.O. Box5904,Boston,MA02206-5904, 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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1993 Summer Seminar in Applied Mathematics 

The mathematics of tomography, impedance imaging, and integral geometry 

Mount Holyoke College, South Hadley, Massachusetts, June 7- 18 

The twenty-third AMS-SIAM Summer Seminar in Applied 
Mathematics will be held June 7-18, 1993, at Mount Holyoke 
College, South Hadley, Massachusetts. The seminar will 
be sponsored by the American Mathematical Society and 
the Society for Industrial and Applied Mathematics. It is 
anticipated that the seminar will be supported by grants 
from federal agencies. The proceedings of the seminar will 
be published by the American Mathematical Society in the 
Lectures in Applied Mathematics series. 

One of the most exciting features of tomography is the 
strong relationship between high level pure mathematics (such 
as harmonic analysis, partial differential equations, integral 
geo~ett:J. microlocal analysis, and Lie group theory) and 
appl~cations to medicine, impedance imaging, radiotherapy, 
and mdustrial nondestructive evaluation. 

The aim of the conference is to strengthen the connection 
between the pure and applied aspects of these areas and 
to facilitate dialogue between researchers in the various 
areas. The seminar will provide introductory talks on tomo
graphy, impedance imaging, and integral geometry intended 
for younger researchers and other beginners in the field (in 
~e fi~st part of the conference) and a research component 
m which researchers will have the opportunity to define and 
articulate the main problems of current interest and to isolate 
co~on them~s and approaches. A number of the anticipated 
participants wdl be experts from foreign countries. 

The organizing committee consists of Margaret Cheney, 
Re~ssel~er Polytechnic Institute; Simon Gindikin, Rutgers 
Umvers1ty; Peter Kuchment, Wichita State University; Eric 
Todd Quinto (Chair), Tufts University; and Lawrence Shepp, 
Bell Laboratories. 

A tentative list of proposed introductory lecturers includes 

David Barber, Gregory Beylkin*, Allan Cormack, Leon 
Ehrenpreis*, Simon Gindikin*, Sigurdur Helgason, David 
Isaacson*, Frank Natterer*, Lawrence Shepp*, and Gunther 
Uhlmann* (those with * have accepted as of October 21, 
1992). It is anticipated they will give research talks as well. 
A very preliminary and partial list of other possible speakers 
includes Carlos Berenstein, Jan Boman, Adel Faridani, Josip 
Globevnik, Fulton Gonzalez, Allan Greenleaf, Eric Grinberg, 
Alberto Gruenbaum, Gabor Herman, Michael Klibanov, Al
fred Louis, Wolodymyr Madych, Ziqi Sun, John Sylvester, 
and Michael Vogelius. 

Those interested in attending the Seminar should send 
the follwing information before March 15, 1993, to AMS
SIAM Summer Seminar Conference Coordinator, American 
Mathematical Society, P.O. Box 6887, Providence, R.I. 02940, 
email dls@math.ams.org. Please type or print the following: 

1. Full name; 
2. Mailing address; 
3. Telephone number and area code for office and home; 
4. email address if available; 
5. Anticipated arrival and departure dates; 
6. Your scientific background relevant to the topic of the 

seminar; 
7. Financial assistance requested (please estimate cost of 

travel), indicate if support is not required and if interested 
in attending even if support is not offered. 

Participants who wish to apply for a grant-in-aid should 
so indicate; however, funds available for the seminar are 
very limited and individuals who can obtain support from 
other sources should do so. Graduate students who have 
completed at least one year of graduate school are encouraged 
to participate . 

........................................................ ,., __ ,.,,............ . ................ -.. -............................ ____ ,................ ······--.. ···········-··········-·······························-·················----·············-········ ···-----·--·-................... -.......... -................... . 
174 NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY 



1993 Summer Research Institute 

Stochastic analysis 
Cornell University, Ithaca, New York, July 11-30 

The forty-first Summer Research Institute sponsored by the 
American Mathematical Society will be devoted to Stochastic 
Analysis and will be held at Cornell University from July 
11-30, 1993. The Co-Chairs of the Organizing Committee 
are Mike Cranston, University of Rochester; Rick Dur
rett, Cornell University; and Mark Pinsky, Northwestern 
University. The speakers were selected with the advice of a 
committee that consists of Rodrigo Banuelos, Purdue Uni
versity; Peter Baxendale, University of Southern California; 
Hans Ftillmer, Universitiit Bonn; Nobuyuki Ikeda, Univer
sity of Osaka; Paul Malllavin, Universite Pierre et Marie 
Curie; Alain Sznitman, ETH Zurich; and Ruth Williams, 
University of California, San Diego. 

The topic was selected by the 1992 AMS Committee on 
Summer Institutes whose members at the time were: Craig 
Evans, Nicholas Katz, Barbara Lee Keyfitz, Brian Parshall 
(chair), Francois Treves, and Edward Witten. 

In recent years there have been exciting interactions 
between probability theory and analysis, geometry, and math
ematical physics, with these three fields furnishing a rich 
source of problems for probability theory. The conference 
will highlight recent achievements in the field and promising 
directions for future research. The meeting will be divided 
into six two-and-one-half day periods (Sunday morning to 
Tuesday noon, Wednesday morning to Friday noon, etc.) that 
will feature the following topics in the order indicated: 

1. Stochastic ordinary differential equations (7/11-7113) 
2. Applications to analysis (7 /14-7116) 
3. Applications to geometry (7118-7/20) 
4. Stochastic flows (7/21-7/23) 
5. Infinite-dimensional problems (7 /25-7 /27) 
6. Stochastic partial differential equations (7/28-7/30) 

The institute will have approximately sixty-six one-hour 
lectures, eleven in each period. To allow' time and energy for 
informal discussions there will be no short talks or parallel 
sessions. The precise content of the meeting will reflect the 
interests of the following list of speakers who have indicated 
that they will attend: L. Arnold, S. Albeverio, R. Banuelos, 
P. Baxendale, G. Ben-Arous, I. Benjarnini, E. Bolthausen, J. 
Brossard, K. Burdzy, E. Carlen, R. Carmona, K. L. Chung, R. 
Dalang, B. Davis, D. Dawson, B. Driver, E. B. Dynkin, D. 
Elworthy, M. Emery, H. F<>llmer, L. Gross, T. Hida, E. Hsu, 
N. Ikeda, G, Kallianpur, W. Kendall, Y. Kifer, S. Kotani, P. 
Kotelenez, N. Krylov, H. Kunita, S. Kusuoka, T. Kurtz, R. 
Leandre, F. Ledrappier, J.F. Le Gall, Y. Le Jan, T. Lindstrom, 
M. Liao, T. Lyons, P. Malliavin, P. March, S. Molchanov, C. 

Mueller, D. Nualart, D. Ocone, B. 0ksendal, G. Papanicolaou, 
E. Pardoux, E. Perkins, R. Pinsky, M. Rockner, C. Rogers, B. 
Rozovskii, T. Shiga, I. Shigekawa, A. Sznitman, A. Truman, 
A.S. Ustunel, M. van den Berg, S. Watanabe, V. Wihstutz, R. 
Williams, Z. Zhao, and W. Zheng. 

It is anticipated that the institute will be partially funded 
by a grant from the National Science Foundation. Proceedings 
will be published in the AMS series titled Proceedings of 
Symposia in Pure Mathematics. It is expected that the papers 
for the proceedings will closely parallel the content of the 
lectures and will be distributed to the conference participants 
at the time of the lectures. 

All persons who are interested in this topic are welcome 
to attend. The organizers anticipate being able to provide par
tial support for travel and subsistence for young researchers, 
especially women and minorities. Those interested in receiv
ing an invitation to participate in the institute should send 
the following information to: Summer Institute Conference 
Coordinator, American Mathematical Society, P.O. Box 6887, 
Providence R.I. 02940, prior to April 1, 1993, or through 
electronic mail to wsd @math.ams.org. 

Please type or print the following: 
1. Full name; 
2. Mailing address; 
3. Telephone number and area code for office and home, 

FAX number, and email address; 
4. Which week or weeks you wish to attend; 
5. Your scientific background relevant to the institute topic; 
6. Financial assistance required (or indicate if no support 

required). 

Information on housing, dining, travel, and the local area 
will be sent to invited participants in the Spring. Each par
ticipant will be required to pay a Conference fee. Questions 
about the scientific program can be addressed to any of 
the organizers, preferably by email to cran@uordbv.bitnet, 
rtd@comella.bitnet, or m_pinsky@math.nwu.edu. Ques
tions about local arrangements should be sent to Rick Durrett 
via email or write to him at the Department of Mathematics, 
White Hall, Cornell University, Ithaca, NY 14853-7901. 

Requests for invitations will be forwarded to the Orga
nizing Committee for consideration up to the deadline of 
April 1. All applicants will receive formal invitations. Partici
pants receiving financial support will be notified beginning in 
mid-May. 
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1993 Symposium on Some Mathematical 
Questions in Biology 
Theories for the evolution of haploid-diploid life cycles 

Snowbird, Utah 

The twenty-seventh annual Symposium on Some Mathe
matical Questions in Biology, focusing on Theories for the 
evolution of haploid-diploid life cycles, will be held during 
the annual meeting of the Society for the Study of Evolution, 
June 19-23, 1993, in Snowbird, Utah. The symposium is 
sponsored by the American Mathematical Society, the Society 
for Industrial and Applied Mathematics (SIAM), and the 
Society for Mathematical Biology (SMB). 

The AMS-SIAM-SMB Committee on Mathematics in the 
Life Sciences serves as the Organizing Committee for the 
symposium. The committee members are Jack D. Cowan, 
James W. Curren, Marcus W. Feldman, Eric S. Lander, Marc 
Mangel (Chair), and James D. Murray. Mark Kirkpatrick, 
University of Texas, serves as the organizer. 

The speakers and their topics are: Graham Bell (McGill 
University), The comparative biology of the alternation of 

generations; James Crow (University of Wisconsin) and 
Alex Kondrashov (University of Oregon), The evolution 
of haploid-diploid life cycles under deleterious mutation; 
Cheryl Jenkins (University of Texas), Ecological selection 
and deleterious mutation in the evolution of life cycles; 
Richard Michod (University of Arizona), Genetic repair 
and life cycle evolution; Sarah Otto (Berkeley), Genetic 
prerequisites and consequences of life cycle evolution; and 
Veronique Perrot (Universitat Basel), Experimental tests of 
theories for the evolution of haploid-diploid life cycles. 

Proceedings of the symposium will be published by the 
AMS in the series Lectures on Mathematics in the Life 
Sciences. 

For further information on the symposium, contact the 
Symposium Conference Coordinator, AMS, P.O. Box 6887, 
Providence, RI 02940, or DLS@MATH.AMS.COM by elec
tronic mail. 

Nonlinear and Global Analysis 
Felix E. Browder, Editor 
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Volume 1 

This volume contains a number of research-expository articles that appeared in the Bulletin of the AMS between 1979 and 1984 
and that address the general area of nonlinear functional analysis and global analysis and their applications. The central theme 
concerns qualitative methods in the study of nonlinear problems arising in applied mathematics, mathematical physics, and geometry. 
Since these articles first appeared, the methods and ideas they describe have been applied in an ever-widening array of applications. 
Readers will find this collection useful, as it brings together a range of influential papers by some of the leading researchers in the 
field. 

1991 Mathematics Subject Classification: 35, 47, 49, 58 
ISBN 0-8218-8500-6, 625 pages (softcover), December 1992 
Individual member $44, List price $73, Institutional member $58 
To order, please specify BULLREJlNA 

~'1;1\EMA7't(' &(11 "~~··, & ~ All prices subjectto change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. Order from: American 
~ ~ ; !!i 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 
·~0 • .-~ with VISA or MasterCard. Residents of Canada, please include 7% GST. 
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1993 Symposium 
Mathematics of Computation 1943-1993: 

A half-century of computational mathematics 

University of British Columbia, Vancouver, Canada, August 9-13, 1993 

Under the auspices of the American Mathematical Society 
(AMS) and in celebration of the 50th anniversary of the journal 
Mathematics of Computation, an international symposium 
devoted to all aspects of computational mathematics will 
take place at the University of British Columbia, Vancouver, 
Canada, August 9-13, 1993. The symposium will be held 
immediately prior to the joint AMS/CMS/MAA summer 
meeting. As part of the meeting there will be a two-session 
minisymposium on computational number theory dedicated 
to the memory of D. H. Lehmer. Invited speakers will 
be presenting survey and state-of-the-art lectures in plenary 
sessions. There will also be poster sessions and 15-minute 
contributed paper sessions. 

The topic was selected by the 1992 AMS Committee on 
Summer Institutes and Special Symposia, whose members 
at the time were: Lawrence Craig Evens, Nicholas Katz, 
Barbara Lee Keyfitz, Brian Parshall (Chair), Francois 
Treves, and Edward Witten. 

The Organizing Committee for the symposium consists of 
James H. Bramble, Cornell University; Walter Gautschi, 
Purdue University (Chair); Eugene Isaacson, New York Uni
versity; Vidar Thomee, Chalmers University of Technology; 
and Hugh C. Williams, University of Manitoba. 

The invited speakers are: James H. Bramble, Cornell 
University; Johannes Buchmann, Universitat des Saarlan
des; BjJtrn Engquist, UCLA; Donald Goldfarb, Columbia 
University; James N. Lyness, Argonne National Laboratory; 
J. C. Nedelec, Ecole Polytechnique Palaiseau; Andrew M. 
Odlyzko, AT&T Bell Laboratories; Frank W. J. Olver, Uni-

versity of Maryland; Carl Pomerance, University of Georgia; 
Larry L. Schumaker, Vanderbilt University; Hans J. Stetter, 
Technical University of Vienna; G. W. Stewart, University 
of Maryland; and Roger Temam, Indiana University. 

The deadline for submission of contributed papers is April 
1, 1993. Abstracts should be prepared on AMS abstract forms 
and should indicate whether they are being submitted for a 
poster session or for a contributed paper session. Abstract 
forms are available at most universities or obtainable from the 
AMS upon request. Abstracts should be sent in duplicate to 
Walter Gautschi, Department of Computer Sciences, Purdue 
University, West Lafayette, IN 47907, USA. Decisions on 
acceptances will be made by May 1, 1993. Proceedings will 
be published by the AMS. 

The deadline for preregistration/housing is June 6, 1993. 
Preregistration and housing forms can be obtained after 
February 1, 1993 from the Mathematics Meetings Service 
Bureau, P.O. Box 6887, Providence, RI 02940-6887. There 
will be a registration fee of $50. Inquiries with regard to 
registration and housing should be directed to that address or 
by email to jim @math.ams.org, or telephone: 401-455-4143. 
Other inquiries should be sent to Walter Gautschi, Chair of 
the Organizing Committee at the address indicated in the 
previous paragraph. 

It is anticipated that the symposium will be partially 
supported by a grant from the National Science Foundation. 
Additional funds for support are being sought from other 
agencies. 
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segment of the mathematical public, including ad hoc, local, or regional meetings, and 
meetings or symposia devoted to specialized topics, as well as announcements of regularly 
scheduled meetings of national or international mathematical organizations. 
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one 1ssue of the Notices prior to the meeting in question. To achieve this, listings should be 
received in Providence SIX MONTHS prior to the scheduled date of the meeting. 
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Meetings and Conferences will be published only in the September issue. In all other issues, 
only meetings and conferences for the twelve-month period following the month of that issue 
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1993 

Analysis with Automatic Result Verification, 
Lafayette, LA. (May/Jun. 1992, p. 495) 

1993-1994. Mittag-Lemer Institute's Aca
demic Program for 1993-1994: Topology 
and Algebraic K-theory, Djursholm, Swe
den. (Dec. 1992, p. 1274) 

28-March 6. Medical Statistics: Statistical 
Methods for Risk Assessment, Oberwolfach, 
Federal Republic of Germany. (Jan. 1992, 
p. 55) 

Spring 1993. IMACS Symposium on Math
ematical Modelling, Wiener Neustadt, Ger
many. (Jan. 1992, p. 54) 

1993. Second IMACS International Con
ference on Computational Physics, Univ. of 
Colorado, Boulder, CO. (Jan:-1992, p. 55) 

February 1993 

22-26. Twenty-fourth Southeastern In
ternational Conference on Combinatorics 
Graph Theory Computing, Boca Raton, FL. 
(Jan. 1993, p. 53) 

22-28. Workshop on Pattern Formation 
and Symmetry Breaking in PDE's, Fields In
stitute for Research in Mathematical Sciences, 
Waterloo, Ontario. (Dec. 1992, p. 1275) 
25-March 1. A Conference on Numerical 
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March 1993 

1-5. ~m~trie Alg~brique en Libe~. 
CIRM, Marseille, France. (Jan. 1993, p. 54) 
2-6. The European Consortium for Mathe
matics in Industry, Montecatini Terme, Italy. 
(Dec. 1992,p. 1275) 
5-7. Workshop on Convexity, Monotonicity, 
and Differentiability, Fields Institute, Water
loo, Ontario. (Dec. 1992, p. 1275) 
6. Midwest Group Theory Seminar, Univer
sity of Chicago, IL. (Jan. 1993, p. 54) 
7-13. Mathematische Stochastik, Oberwol
fach, Federal Republic of Germany. (Jan. 1992, 
p.55) 

8-12. Equations d'Evolution, Th~rie du 
Controle et Biomath~matiques, CIRM, Mar
seille, France. (Jan. 1993, p. 54) 
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10-12. Equations d'Evolution, Theorie du 
Controle et Biomathematiques, CIRM, Mar
seille, France. (Nov, 1992, p. 1115) 

10-13. The Fourth Annual Ulam Math
ematics Conference, West Palm Beach, FL. 
(Nov. 1992, p. 1115) 
11-13. Twenty-seventh Annual Spring Topol
ogy Conference, University of South Carolina, 
sc. (Dec. 1992, p. 1276) 
11-14. 1992-1993 Annual ASL Meeting, 
University of Notre Dame, Notre Dame, IN. 
(Nov. 1992, p. 1115) 
14-18. Seventh Conference on the Scien
tific Use of Statistical Software (SOFTSTAT 
'93), Heidelberg, Federal Republic of Ger
many. (Jan. 1993, p. 54) 
14-20. Gew6hnliche Differentialgleichun
gen, Oberwolfach, Federal Republic of Ger
many.(Jan. 1992,p.55) 
15-18. Arithmetic Geometry with an Em
phasis on Iwasawa Theory, Arizona State 
University, Tempe; AZ. (Sep. 1992, p. 771) 

15-19. IMA WorkshoponSystemsandCon
trol Theory for Power Systems, Institute for 
Mathematics and its Applications, University 
of Minnesota, Minneapolis, MN. (Nov. 1991, 
p. 1172) 
15-April 2. Workshop on Representation 
Theory of Lie Groups, Trieste, Italy. (Jan. 
1993,p. 54) 
16-18. International Conference on Typed 
Lambda Calculi and AppHcations (TLCA), 
Utrecht, The Netherlands. (Jan. 1993, p. 54) 
17-20. Pure and AppHed Linear Algebra: 
The New Generation, University of West 
Florida, Pensacola, FL. (May/Jun.l992, p. 495) 
19-20. Mississippi State Annual Confer
ence on Differential Equations and Compu· 
tational Simulations, Mississippi State Uni
versity, Mississippi State. (Jan. 1993, p. 54) 

19-20. Ninth Auburn Conference on Real 
Analysis, Auburn University, Auburn, AL. 
(Jan. 1993, p. 54) 
21. Thtorial on Distributed Computing 
Using PVM and HeNCE, Norfolk, VA. (Dec. 
1992, p. 1276) 
21-27. Analysis auf Lokalsymmetrischen 
Rlumen, Oberwolfach, Federal Republic of 
Germany. (Jan. 1992, p. 55) 
22-24. Sixth SIAM Conference on Par
allel Processing for Scientific Computing, 
Norfolk, VA. (Oct. 1992, p. 947) 
22-26. ERCIM Advanced 5-day Course on 
Partial Differential Equations and Group 
Theory, Amsterdam, The Netherlands. (Jan. 
1993, p. 54) 
22-28. Workshop on Pattern Formation in 
Earth Sciences and Biology, Fields 
Institute for Research in Mathematical 
Sciences, Waterloo, Ontario. (Apr. 1992, p. 351) 
23-28. Workshop on AppHcationsofPattern 



Formation, The Fields Institute, Waterloo, 
Ontario. (Jan. 1993, p. 54) 
24-28. Conference on Quantum Topology, 
Kansas State University, Manhattan, KS. (Nov. 
1992, p. 1116) 
25-27. 1993 Barrett Memorial Lectures 
on Infinite Dimensional Stochastic Differ
ential Equations, University of Tennessee, 
Knoxville, TN. (Dec. 1992, p. 1276) 
26-27. Southeastern Section, Knoxville, TN. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

27-28. Midwest Partial Differential Equa
tions Seminar, University of Illinois at Chicago. 
(Jan. 1993, p. 55) 
28-April 3. Combinatorial Convexity and 
Algebraic Geometry, Oberwolfach, Federal 
Republic of Germany. (Jan. 1992, p. 56) 
28-April 8. Workshop on Geometric and 
Combinatorial Methods in Group Theory, 
Edinburgh, U.K. (Jan. 1993, p. 55) 
29-April 2. Workshop on Diophantine Ge
ometry, Mathematical Sciences Research In
stitute, Berkeley, CA. (May/Jun. 1992, p. 495) 
29-April 2. Valuations, Topological Fields, 
and Geometries, Marseille, France. (Jan. 1993, 
p.55) 

29-April 3. Zeta Functions in Number 
Theory and Geometric Analysis, in honor 
of Jun-ichi lgusa, Johns Hopkins University, 
Baltimore, MD. (Dec. 1992, p. 1276) 

* 29-April 3. Quantum Probability and Ap· 
plications, Nottingham, UK. 

PROGRAM: The conference seeks to bring 
together mathematicians and physicists in
terested in various aspects of quantum 
probability. The mornings will be reserved 
for expository lectures which are intended 
to be accessible to nonspecialists. Research 
presentations will be scheduled for early 
evening, leaving afternoons free for less 
formal seminars and discussion. 
ORGANIZERS: R.L Hudson, J.M. Lindsay. 
CONFERENCE TOPICS: Quantum stochas
tic flows and noncommutative geometry, 
Markov structures and quantum groups, 
quantum martingales and stopping times, 
noncommutative independence and central 
limit theorems, noncasual, Wiener space 
and white noise analysis; quantum mea
surement and open systems, quantum en
tropy and statistical mechanics. 
INFORMATION: J. Frampton, Conference 
Secretary, Math. Dept., University Park, 
GB-Nottingham NG7 2RD; email: jof@ 
maths.nott.ac.uk; Fax: +44-602-514951; 
Telex: 37346 UNINOTG. 

29-April 8. Workshop on Geometric and 
Combinatorial Methods in Group Theory, 
International Centre for the Math. Sci., Edin
burgh, Scotland. (Nov. 1992, p. 1116) 
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30-April 1. IEEE Data Compression Con
ference (DCC '93), Snowbird, Utah. (Nov. 
1992, p. ll16) 

Spring 1993 
Spring 1993. Valuations, Topological Fields, 
and Geometries, CIRM, Marseille, France. 
(Nov. 1992,p. 1116) 
Spring 1993. IMACS Workshop on Inverse 
Problems, Berlin, Germany. (Jan. 1993, p. 55) 

Apri11993 
4-7. First International Conference on 
Mathematical Linguistics, Barcelona, Spain. 
(Sep. 1992,p. 772) 
4-9. Copper Mountain Conference on 
Multigrid Methods, Copper Mountain, Col
orado. (Nov. 1992, p. 1116) 
4-10. Topics in Pseudo-Differential Op
erators, Oberwolfach, Federal Republic of 
Germany. (Jan. 1992, p. 56) 
5-7. Predictability and Nonlinear Modelling 
in Natural Sciences and Economics, Wa
geningen, The Netherlands. (Jan. 1993, p. 55) 
5-8. British Applied Mathematics Collo
quium (35th British Theoretical Mechanics 
Colloquium), Glasgow, UK. (Jan. 1993, p. 55) 
5-9. IMA Thtorial: Design and Analysis of 
Adaptive Systems, Institute for Mathematics 
and its Applications, University of Minnesota, 
Minneapolis, MN. (Nov. 1991, p. 1172) 
5-9. Theorie des Operateurs, CIRM, Mar
seille, France. (Jan. 1993, p. 55) 
6-8. NASECODE IX: The Ninth Interna
tional Conference on the Numerical Analy
sis of Semiconductor Devices and Integrated 
Circuits, Copper Mountain, Colorado. (Jan. 
1993,p.55) 
7-10. The Ninth Conference on the Mathe
matical Foundations of Programming Se
mantics, New Orleans, LA. (Nov. 1992, 
p. ll16) 
8-10. Clifford Algebras in Analysis, Univer
sity of Arkansas, Fayetteville, AR. (Sep. 1992, 
p. 772) 
9-10. Western Section, University of Utah, 
Salt Lake City, Utah. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

9-11. The Second Boise Extravaganza in 
Set Theory (BEST), Boise State Univ., Boise, 
Idaho. (Dec. 1992, p. 1277) 
11-17. Arbeitsgemeinschaft mit Aktuellem 
Thema, Oberwo1fach, Federal Republic of 
Germany. (Jan. 1992, p. 56) 
12-16. IMA Workshop on Adaptive Control, 
Filtering, and Signal Processing, Institute for 
Mathematics and its Applications, University 
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of Minnesota, Minneapolis, MN. (Nov. 1991, 
p. 1172) 

* 12-16. Second IMACS International Sym
posium on Mathematical and Intelligent 
Models in System Simulation, Brussels, Bel
gium. 

PROGRAM: The symposium aims to provide 
a forum for presentation and discussion 
on recent advances of system modeling 
and simulation in different disciplines with 
emphasis on the coupling of mathematical 
and intelligent techniques. 
INFORMATION: Conference Secretariat MIM
s2 '93, Lab. d' Automatique, Cp. 165-
ULB, av. F.D. Rossevelt, 50, B-1050 Brus
seles, Belgium; tel: 32.2.6502613; Fax: 
32.2.6502677; telex: 23069.unilib.b; email: 
imacs@ulb.ac.be. 

12-16. GAMM-Jahrestagung 1993, Dresden, 
Germany. (Sep. 1992, p. 772) 
12-17. Tenth Easter Conference on Model 
Theory, Wendisch-Rietz (near Berlin), Ger
many. (Jan. 1993, p. 55) 
14-16. Seventh SEFI European Seminar 
on Mathematics in Engineering Educa
tion, Eindhoven University of Technology, 
The Netherlands. (Feb. 1992, p. 149) 
14-16. The Mathematics of Food Produc
tion, Processing, and Presentation, Belfast, 
Great Britain. (Sep. 1992, p. 772) 
14-17. Dynamics of Complex Systems in 
Biosciences, Marseille, France. (Jan. 1993, 
p. 56) 
14-23. International Conference in Abstract 
Analysis, Kruger National Park, Republic of 
South Africa. (Oct. 1992, p. 948) 
15-22. Symposium on Analytic and Ge
ometric Aspects of Hyperbolic Geometry: 
Research Level Workshop, University of 
Warwick, Coventry, UK. (Dec. 1992, p. 1277) 

* 16-17. Conference on Graduate Programs 
in the Applied Mathematical Sciences II, 
Clemson University, Clemson, SC. 

PROGRAM: Current challenges for graduate 
education in classical applied mathematics, 
discrete mathematics, operations research, 
and statistics will be discussed. Sessions on 
current and future curricula, innovations, 
computation, and employment opportuni
ties will be featured. This conference is to 
be supported by a grant from the NSA, with 
NSF support anticipated. 
INFORMATION: R.E. Fennell, Dept. of 
Math. Sci., Martin Hall, Clemson, SC 
29634-1907; 803-656-3257; email: conf@ 
math.clemson.edu. 

* 17. Fortieth Anniversary Algebra Day, 
Carleton University, Ottawa, Canada. 

ORGANIZING CoMMITTEE: J. Poland, L. 
Ribes. 
INVITED SPEAKERS: M. Auslander (Bran-
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deistrrondheim), I.M. Gelfand (Rutgers), 
V.P. Platonov (Minsk), L.L. Scott 
(Virginia). 
INFORMATION: J. Poland, Dept. of Math. 
and Stats., Carleton Univ., Ottawa, On
tario, Canada KlS 5B6; 613-788-2600; 
jpoland @carleton.ca. 

17-18. Eastern Section, Washington, DC. 

lNFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

18. Thtorial on Introduction to Paral
lel Computation, Houston, TX. (Dec. 1992, 
p. 1'277) 
18-'24. The Arithmetik of Fields, Oberwol
fach. Federal Republic of Germany. (Jan. 1992, 
p.56) 
18-:24. Mathematische Grundlagen und 
NuttJerische Verfahren bei Transsonischen 
Stromungen, Oberwolfach, Federal Republic 
of Germany. (Jan. 1992, p. 56) 
19-20. IMA Minisymposium on Fuzzy Con
trol, University of Minnesota, Minneapolis, 
MN. (Nov. 1992, p. 1117) 
19-21. SIAM Conference on Mathemati
cal ,.nd Computational Issues in the Geo
sciences, Houston, TX. (Jul./ Aug. 1992, p. 631) 
19-2 3. Cartes Cellulaires sur les Surfaces de 
Rien:aann (Theorie des ''Dessins D'Enfants", 
Marseille, France. (Jan. 1993, p. 56) 

* 23. Applied Probability day at Columbia 
University, New York City, NY. 

lr-JVITED SPEAKERS: D. Aldous, P. Diaconis, 
Iv.f. Taqqu, W. Whitt, M.H. Davis, S.R.S. 
V:aradhan. 
!~FORMATION: Center for Applied Prob
ability (CAP), 322 Mudd Bldg., 500 W. 
1:20th St. (Dept. IEOR), Columbia Univ., 
N.ew York, NY 10027-6699; email: cap@ 
ie.or.columbia.edu or K. Sigman: sigman@ 
ie.or.columbia.edu. 

25-M ay 1. Low Dimensional ·Dynamics, 
Obe~olfach, Federal Republic of Germany. 
(Jan. JL992, p. 56) 

26-28· . Methodes Spectrales et Elements 
Sp~ux. Clamart, France. (Jan. 1993, p. 56) 
26-29 . NCGA '93 Computer Graphics So
lutions: Applications for Implementation, 
Philadelphia, PA. (Nov. 1992, p. 1117) 
26-29 • The Mathematics of Finite Elements 
and ~pplications VIII, MAFELAP 1993, 
Uxbridge, UK. (Jan. 1993, p. 56) 
27-29 .. NSF/DoD's National SBIR Confer
ences, Minneapolis, MN. (Sep. 1992, p. 772) 
30-M~Y 2. Third Midwestern Geometry 
Confe.-ence, University of Missouri, Colum
bia, McO. (Dec. 1992, p. 1277) 

May 1993 

2-4. "'Vorkshop on Operator Algebras, In-
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stitute for Advanced Studies in Mathematics, 
Technion, Haifa, Israel. (Oct. 1992, p. 948) 
2-7. Algebraic Geometry Workshop on 
the Occasion of the 65th Birthday of F. 
Hirzebruch, Emmy Noether Institute, Bar
Ilan Univ.; Ramat Gan, Israel. (Dec. 1992, 
p. 1277) 
2-8. Design and Experiments: Optimal
ity, Construction and Applications, Ober
wolfach, Federal Republic of Germany. (Jan. 
1993, p. 56) 
3-7. IMA Thtorial: Verification Issues in 
Discrete Event Systems, as well as Perfor
mance and Control, Institute for Mathematics 
and its Applications, University of Minnesota, 
Minneapolis, MN. (Nov. 1991, p. 1172) 

* 3-7. Problemes aux Limites & Equations 
lntegrales dans des Domaines Non Reguliers 
(Boundary Value Problems and Integral 
Equations in Nonsmooth Domains), CIRM, 
Marseille, France. (Please note changes to Nov. 
1992, p. 1117) 

ORGANIZERS: M. Costabel (U. de Rennes), 
M. Dauge (U. de Nantes), S. Nicaise (U. de 
Valenciennes). 

3-14. Workshop on Qualitative Aspects 
and Applications of Nonlinear Evolution 
Equations, Trieste, Italy. (Jan. 1993, p. 56) 
4-8. The Third International Colloquium on 
Cognitive Science (ICCS-93), Donostia-San 
Sebastian, Spain. (Nov. 1992, p. 1117) 
6-12. Spring School on Potential Theory 
and Analysis, Paseky, Czechoslovakia. (Jan. 
1993, p. 56) 
9-15. Reelle Algebraische Geometrie, Ober
wolfach, Federal Republic of Germany. (Jan. 
1992, p. 56) 
9-17. Jerusalem Combinatorics '93, He
brew University of Jerusalem, Israel. (Jul./Aug. 
1992,p.631) 
10-12. IMACS Symposium on Signal Pro
cessing and Neural Networks-SPANN '93, 
Universite du Quebec at Montreal, Canada. 
(Jan. 1992, p. 56) 
10-14. IMA Workshop on Discrete Event 
Systems, Manufacturing Systems, and Com
munication Networks, Institute for Mathe
matics and its Applications, University of Min
nesota, Minneapolis, MN. (Nov. 1991, p. 1172) 
10-14. The Tenth International Symposium 
on Applied Algebra, Algebraic Algorithms, 
and Error Correcting Codes, San Juan de 
Puerto Rico. (Oct. 1992, p. 948) 
10-14. Geometrie et Topologie des Sous
Varietes, CIRM, Marseille, France. (Nov. 
1992, p. 1117) 
10-14. International Geometric Colloquium, 
Moscow. (Jan. 1993, p. 56) 
12-14. Detonique, Rocquencourt, France. 
(Jan. 1993, p. 56) 
13-15. The Twelfth Pacific Coast Re-
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~urce Modeling Conference, Tucson, AZ. 
(Jan. 1993, p. 56) 
13-16. ASL Spring Meeting in Conjunction 
with a Meeting of the Society for Exact 
fhilosophy, York University, Toronto, Canada. 
(Nov. 1992, p. 1117) 

* 14-16. Knots and Quantum Gravity, Uni-
versity of California, Riverside, CA. 

PROGRAM: Recent work on the loop rep
resentation of quantum gravity points to a 
deep relationship between quantum grav
ity and knot theory. This workshop aims 
at bringing together topologists and re
searchers in quantum gravity to explore 
the connections between issues such as: 
the "problem of time" and "inner prod
uct problem" in canonical quantum grav
ity, Vassiliev invariants and other invari
ants of links and tangles admitting self
intersections, Chern-Simons theory, TQFrs, 
and the loop representation of gauge theo
ries. 
INVITED SPEAKERS: A. Ashtekar, P. Cotta
Ramusino, L. Crane, G. Johnson, J. Pullin, 
N. Reshetikhin, and others. 
INFORMATION: J. Baez, Dept. of Math., 
Univ. of California, Riverside, CA 92521; 
jbaez@math.mit.edu. 

16-22. Mathematical Problems in VISCOelas
tiC Flows, Oberwolfach, Federal Republic of 
(1ermany. (Jan. 1992, p. 56) 

17-19. Third International Conference on 
Expert Systems for Numerical Computing, 
purdue University, West Lafayette, IN. (Dec. 
1992, p. 1278) 

* 11-21. Algebre et Applications, Marseille, 
Ftance. (Please note additional information to 
Jan. 1993, p. 57) 

CONFERENCE TOPICS: Catenarity, Krull and 
valuative dimensions; Krull type domains 
and class group properties; semi-normal 
and weakly normal domains; integral val
ued polynomials; D+M construction and 
fiber products. 
INVITED SPEAKERS: D. Anderson (U. of 
Tennessee), V. Barucci (La sapienza di 
Roma), J.-L. Chabert (U. de Picardie), M. 
Fontana (La sapienza di Roma), S. Gabelli 
(La sapienza di Roma), W. Heinzer (Pur
due), E.G. Houston (U. of North Carolina), 
S. Kabbaj (Fes), T. Lucas (U. of North 
Carolina), J. Marot (Brest), G. Picavet 
(U. Blaise Pascal, Clermont-Ferrand), J.-P. 
Soublin (U. Aix-Marseille 1). 
REGISTRATION: To receive the registration 
form, send an empty message by email to 
cirminscri @cirm.univ-mrs.fr. 
INFORMATION: P.-J. Cahen, Case 322, Fac
ulte des Sciences et Techniques de Saint
Jerome, 13397 Marseille Cedex 20. 

18-21. Eighth Annual Conference on Struc-



tore in Complexity Theory, San Diego, CA. 
(Oct. 1992, p. 948) 

20-22. International Symposium on Ordi
nary Differential Equations and Applica
tions, Western Michigan University, Kalama
zoo, MI. (Nov. 1992, p.1117) 

20-22. International Conference on Ap
proximation, Probability, and Related Fields, 
University of California, Santa Barbara. (Dec. 
1992, p. 1278) 

20-23. International Conference on Ap
proximation Probability and Related Fields,. 
University of California, Santa Barbara, CA. 
(May/Jun. 1991, p. 477) 

21-22. Central Section, Northern Illinois 
University, DeKalb, IL. 

INFORMATION: W.S. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

23-29. Differentialgeometrie im Grossen, 
Oberwolfach, Federal Republic of Germany. 
(Jan. 1992, p. 56) 

24-27. COMPEURO '93, Paris-Evry, France. 
(Jul./Aug. 1992, p. 631) 
24-27. Eurocrypt '93: A Workshop on the 
Theory and Applications of Cryptographic 
Techniques, Lofthus, Norway. (Nov. 1992, 
p. 1118) 

24-28. Matroides et Matroides Orientes, 
CIRM, Marseille, France. (Nov. 1992, p. 1118) 

* 24-28. Ergodic Theory and Its Connec
tions with Harmonic Analysis, Alexandria, 
Egypt. (Please note addition of organizer and 
correction to email address from Dec. 1992, 
p. 1278) 

ORGANIZER: Karl Petersen and I. Salama. 
PROGRAM AND. SPEAKERS: There will be 
survey talks on: Singular measures on 
the circle and spectral theory (J.F. Mela, 
U. of Paris-Nord); Noncommutative har
monic analysis and rigidity phenomena in 
dynamics (R. Spatzier, U. of Michigan); 
Fourier methods and almost everywhere 
convergence (M. Wierdl, U. of North Car
olina, and J. Rosenblatt, Ohio State U.); 
relations among spectral properties and 
dynamic structure (J.P. Thouvenot, U~ of 
Paris, France); relations with number the
ory and combinatorics (V. Bergelson, Ohio 
State U.). There will be invited addresses 
as well as sessions for contributed papers. 
CALL FOR PAPERS: To give a short talk, 
please send an abstract by March 15, 1993. 
SHORT COURSES: To provide the neces
sary background for people new to this 
research area, the week before the meet
ing the conference will offer short courses 
on ergodic theory, harmonic analysis, and 
number theory. 
INFORMATION: K. Petersen and I. Salama, 
School of Business, North Carolina 
Central Univ., Durham, NC 27707; 

---------- ··---~··················-····--······· 

Meetings and Conferences 

email: salama@cs.unc.edu. 

24-28. Theorie des Nombres et Automates, 
CIRM, Marseille, France. (Jan. 1993, p. 57) 
26-29. First International Conference on 
Dynamic Systems and Applications, More
house College, Atlanta, GA. (Oct. 1992, p. 948) 

* 26-29. Workshop on Mathematical Ecology, 
Fields Institute for Research in Mathematical 
Sciences, Waterloo, Ontario. (Please note new 
title and date of meeting from Apr. 1992, 
p. 352) 
27-28. Fifteenth Symposium on Mathemat
ical Programming with Data Perturbations, 
George Washington University, Washington, 
rH:.(Jan. 1993,p.57) 
30-June 1. Canadian Society for the History 
and Philosophy of Mathematics, Carleton 
University, Ottawa, Ontario, Canada. (Sep. 
1992, p. 772) 
30-June 2. Fourteenth Annual Meeting of 
the Canadian Applied Mathematics Soci
ety/Societe Canadienne de Mathematiques 
Applique, York University, North York, On
tario. (Jan. 1993, p. 57) 

* 30-June4. NSF Calculus Reform Workshop: 
Core Approach to Calculus, . 

INSTRUCTOR: D. Small (U.S. Military Acad
emy, West Point, NY. 
INFORMATION: D. Hughes, Math. Dept., 
Abilene Christian Univ., Abilene, TX 
79699; 915-674-2162. 

30-June 5. Funktionalanalysis und Nicht
lineare Partielle Differentialgleichungen, 
Oberwolfach, Federal Republic of Germany. 
(Jan. 1992, p. 56) 
30-June 13. First Caribbean Spring School 
of Mathematics and Theoretical Physics, 
Guadeloupe (French West Indies). (Nov. 1992, 
p. 1118) 
31-June 4. Workshop on Nonnegative Ma
trices, Applications, and Generalizations, 
Technion, Haifa, Israel. (Nov. 1992, p. 1118) 

June 1993 

June 1993. Fourth IMACS International 
Symposium on Computational Acoustics, 
Cambridge, England. (Jan. 1992, p. 56) 
June 1993. GAMMIIFIP - Workshop on 
Stochastic Optimization: Numerical Meth
ods and Technical Applications, Neubiberg/ 
MUnchen, Germany. (Sep. 1992, p. 773) 
June 1993. Summer Workshop: Calcu
lus, Computers, Concepts, and Cooperative 
Learning, Purdue University, West Lafayette, 
IN. (Nov. 1992, p. 1118) 
1-4. Rigidite et Deformation pour les 
Systemes Hyperboliques, CIRM, Marseille, 
France. (Nov. 1992, p. 1118) 
1-5. CBMS-NSF Conference on Appli
cations of the Representation Theory of 
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Quantum Affine Lie Algebras to Solvable 
Lattice Models, North Carolina State Univer
sity, Raleigh, NC. (Jan. 1993, p. 57) 

2-4. The Lars Onsager Symposium. Cou
pled Transport Processes and Phase Transi
tions, Trondheim, Norway. (Dec. 1992, p. 1278) 

* 2-4. DIMACS Workshop on Parallel Al
gorithms for Unstructured and Dynamic 
Problems, Rutgers University, Piscataway, NJ. 

PROGRAM: The purpose of this workshop is 
to bring together researchers from a wide 
variety of fields in order to explore the ex
isting algorithms, heuristics, and systems, 
to suggest new methods, and to identify 
some common strategies. The workshop is 
open to all researchers, but limited to 100 
participants. There will be no registration 
fee, and a limited amount of travel support 
wil be available. 
INFORMATION: A. G. Greenberg, AT&T Bell 
Labs., 600 Mountain Ave., Murray Hill, NJ 
07974; 908-582-3395; Fax: 908-582-2379; 
albert@research.att.com; or A.T. Ogiel
ski, Bell Communications Res., 445 South 
St., Morristown, NJ 07960; 201-829-4192; 
Fax: 201-829-4391; ato@bellcore.com. 

2-5. Ninth Biennial Conference of the As
sociation of Christians in the Mathematical 
Sciences, Westmont College, Santa Barbara, 
CA. (Sep. 1992, p. 773) 

3-9. Fifteenth Nevanlinna Colloquium, Ann 
Arbor, MI. (Jan. 1993, p. 57) 

4-7. Sixth Meeting of European Women 
in Mathematics, Warsaw, Poland. (Jan. 1993, 
p. 58) 

6-9. Annual Meeting of the Statistical 
Society of Canada, Wolfville, Nova Scotia, 
Canada. (Feb. 1992, p. 149) 
6-12. Analysis auf Kompakten Varietiiten, 
Oberwolfach, Federal Republic of Germany. 
(Jan. 1992, p. 56) 

7-10. SIAM Conference on Mathematical 
and Numerical Aspects of Wave Propagation 
Phenomena, University of Delaware, Newark, 
DE. (Jul./Aug. 1992, p. 631) 

7-10. The Eighth Haifa Matrix Theory 
Conference, Technion, Haifa, Israel. (Nov. 
1992, p. 1119) 

7-11. IMA Thtorial: Mathematical The
ory which Has become an Integral. Part of 
Modem Financial Economic.s, Institute for 
Mathematics and its Applications, University 
of Minnesota, Minneapolis, MN. (Nov. 1991, 
p. 1172) 

7-11. Colloque International en I'Honneur 
de G. Freiman. La Methode Additive Inverse 
et ses Applications, CIRM, Marseille, France. 
(Nov. 1992, p. 1119) 

7-11. Art and Mathematics Conference 
(AM93), State University of New York, Al
bany, NY. (Dec. 1992, p. 1279) 

7-12. International Conference in Honour 
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of Bernard Malgrange, Grenoble, France. 
(Nov. 1992, p. 1119) 

7-12. Methodes Geometriques et Topolo
giques en Physique Theorique, Lyon, France. 
(Jan. 1993, p. 58) 

* 7-12. Workshop on Pattern Formation and 
Lattice-Gas Automata, The Fields Institute, 
Waterloo, Ontario. 

PROGRAM: The workshop will focus on 
recent advances in lattice-gas methods, in
cluding lattice-gas cellular automata and 
lattice-Boltzmann techniques, and their ap
plication to problems in hydrodynamics, 
flows through porous media, pattern for
mation in chemically reacting systems, as 
well as other physical and biological sys
tems. In addition, the statistical mechanics 
and mathematical basis of these methods 
will be discussed. The program will include 
both invited talks and poster sessions and is 
partly sponsored by the NATO Advanced 
Research Workshop Program. 
INVITED SPEAKERS: (Partial Listing): B. 
Boghosian (Thinking Machines Corp.), J.P. 
Boon (Brussels), S. Chen (Los Alamos), 
D. Dab (Brussels), A. DeMasi (Aquila), 
D. d'Humieres (Ecole Normale, Paris), 
G.D. Doolen (Los Alamos), M. Ernst 
(Utrecht), B. Hasslacher (Los Alamos), 
F. Hayot (Ohio State), M. Henon (Nice), R. 
Kapral (Toronto), A. Lawniczak (Guelph), 
R. Monaco (Genova), A. Noullez (Brus
sels), S. Ponce-Dawson (Los Alamos), E. 
Presutti (Rome), P. Rechtman (UNAM, 
Mexico), D. Rothman (MIT), S. Succi 
(IBM, Rome), S.R.S. Varadhan (Courant), 
S. Zaleski (Paris). 
INFORMATION: Workshop information: A. 
Lawniczak or R. Kapral, email: lattice@ 
gatto.chem.utoronto.ca. Registration infor
mation: S. Albers, 519-725-0096; Fax: 519-
725-0704; lattice@fields.uwaterloo.ca. 

* 7-12. Seminar on Stochastic Analysis, 
Random Fields, and Applications, Ascona, 
Switzerland. 

CONFERENCE TOPICS: Analysis of Wiener 
functionals and noncausal stochastic calcu
lus; stochastic partial differential equations; 
random media; financial models. 
INVITED SPEAKERS: S. Albeverio (Bochum), 
R. Carmona (Irvine), J.F. Colombeau (ENS 
Lyon), H. FOllmer (Bonn), J.P. Fouque 
(Polytechnique Paris), N. El Karoui (Paris 
6), R. Leandre (Strasbourg), P.L. Lions 
(Dauphine Paris), D. Nualart (Barcelone), 
M. Oberguggenberger (lnnsbruck), D. 
Ocone (Rutgers), G. Papanicolau (Courant, 
NY), E. Pardoux (Marseille), J. Potthoff 
(Mannheim), M. Roeckner (Bonn), A.S. 
Sznitman (ZUrich). 
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INFORMATION: E. Bolthausen, Dept. of Ap
plied Math., Univ. of ZUrich, Rllmistrasse 
74, CH-8001 ZUrich; email: k563720@ 
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czhrzula.bitnet; Fax: (41) 1 262 08 40; tel: 
(41) 1 257 25 44. 

7-13. Workshop on Pattern Formation 
and Cellular Automata, Fields Institute for 
Research in Mathematical Sciences, Waterloo, 
Ontario. (Apr. 1992, p. 352) 

13-18. The Householder Symposium XII 
Meeting on Numerical Algebra, UCLA Con
ference Center, Lake Arrowhead, CA. (Dec. 
1992,p. 1279) 

* 13-18. NSF Calculus Reform Workshop: 
Calculus in a Real and Complex World, . 

INSTRUCTOR: F. Wattenberg (Univ. of Mas
sachusetts). 
INFORMATION: K. Lumley, Dept. of Math., 
Columbus College, Columbus, GA 30460; 
706-568-2294. 

* 13-18. NSF Calculus Reform Workshop: 
Ithaca College Program, . 

INSTRUCTOR: J. Maceli and D. Schwartz. 
INFORMATION: C. Dodge, Dept. of Math., 
Univ. of Maine, Orono, ME 04469; 207-
581-3908. 

* 13-18. NSF Calculus Reform Workshop: 
Harvard Consortium Program, . 

INSTRUCTOR: J. Tecesky-Feldman (Haver
ford College) and P. Locke (St. Lawrence 
Univ.). 
INFORMATION: C. Siegel, Dept. of Math., 
Univ. of Missouri, St. Luois, MO 63121; 
314-553-6425. 

13-19. Differential-Algebraic Equations: 
Theory and Applications in Technical Sim
ulation, Oberwolfach, Federal Republic of 
Germany. (Jan. 1992, p. 56) 

14-17. The Fifth Asian Logic Conference, 
National University of Singapore, Singapore. 
(May/Jun. 1992, p. 496) 

* 14-17. IMACS Symposium on Symbolic 
Computation, Lille, France. 

PROGRAM: The growing complexity of al
gebraic computations needed in the scien
tific areas requires a renewal of symbolic 
computing. The symposium will cover new 
trends in computer algebra systems, and 
high level software methods and tools in 
application fields. 
CALL FOR PAPERS: Prospective authors are 
invited to submit 5 copies of the full paper 
of at most 15 typed pages headed with the 
title, names, fax numbers, affiliations, and 
complete mailing addresses of all authors, 
with a 200 word abstract and 5 key words. 
INFORMATION: G. Jacob, IMACS-SC '93, 
L.I.F.L., Bat.M3, Universite Lille I, 59655 
Villeneuve d' Asq Cedex-France; email: 
jacob@lifl.fr. 

14-18. IMA Workshop on Mathematical 
Finance, Institute for Mathematics and its 
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Applications, University of Minnesota, Min
neapolis, MN. (Nov. 1991, p. 1172) 

14-18. Linear Logic Workshop, Mathe
matical Sciences Institute, Cornell University, 
Ithaca, NY. (May/Jun. 1992, p. 496) 

14-18. Homologie des Algebres et Applica
tions, CIRM, Marseille, France. (Nov. 1992, 
p. 1119) 

* 14-18. Geometrical and Topological Metb· 
ods in Theoretical Physics, Universit6 Claude 
Bernard, Lyon 1, France. 

INVITED SPEAKERS: C. de Concini, J.P. 
Dufour, G. Felder, J. Frohlich, B. Khesin, 
A. Kirillov, T. Ratiu, N. Reshetikhin, M; 
Rosso, A. Weinstein, J. Wess, J.B. Zuber. 
INFORMATION: C. Roger, Lab. deGeometrie 
et Analyse, URA 746 43, Boulevard du 
11 Novembre 1918-F-69622 Villeurbanne 
Cedex; or P. Sorba, Lab. de Physique 
Theorique, URA 1436, Ecole Normale Su
perieure de Lyon 46, Allee d'Italie, F-69364 
Lyon Cedex 07. 

* 14-18. Workshop in Nonlinear Differential 
Equations, University of Campinas (UNI
CAMP), Campinas, Brazil. 

PROGRAM: This is a joint effort on the part 
of the Brazilian and Italian mathematical 
community with interest in elliptic and 
nonlinear partial differential equations. 
INFORMATION: Organizing Committee, 
IMECC-UNICAMP, Caixa Postal 6065, 
Campinas, SP 13081-970 Brazil; email: 
wednl@ime.unicamp.br. 

14-19. Groups of Lie Type and Their 
Geometries, Como, Italy. (Jan. 1993, p. 58) 

* 14-22. Integrable Systems and Quan· 
tum Groups, Villa La Querceta, Montecatini 
Terme, Italy. 

DIRECTORS: M. Francaviglia (U. Torino), 
S. Greco (U. Torino), and F. Magri (U. 
Milano). 
LECTURERS: R. Donagi (U. of Pennsylva
nia), B. Dubrovin (SISSA, Trieste), S. Ra
manan (Tata Inst.), L. Takthadjan (SUNY 
at Stony Brook). 
INFORMATION: P. Zecca, Secretary, CIME, 
Dipt. .di Matematica U. Dini, Viale Mor
gagni 67/A - 1-50134 Firenze, Italy; tel: 
+39-55-434975; email: cime@ifiidg.bitnet. 

15-17. IEEE Computer Society Conference 
on Computer Vision and Pattern Recogni· 
tion, Omni Park Central, New York City, NY. 
(No~ 1992,p. 1119) 

15-17. Second GAMMIIFIP Workshop on 
Stochastic Optimization, Mfinchen, Federal 
Republic of Germany. (Jan. 1993, p. 58) 

15-17. Computer Security Foundations 
Workshop VI, Franconia, NH. (Jan. 1993, 
p. 58) 

16-18. Third IMACS International Work· 
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sbOP on Qualitative Reasoning and Deci
sion Teclmologies-QR&DT-3, Polytechnique 
of Barcelona, Spain. (Please note date change 
{rom Jan. 1992, p. 56) 
!6-18. Fifth International Conference on 
Rewriting Techniques and Applications, Mon
treal. Canada. (Jan. 1993, p. 58) 
17-19. ATLAST 1993 Linear Algebra 
Workshops, Michigan State University, East 
Lansing, MI. (Dec. 1992, p. 1279) 
!8-19. Conference on Integration of Pre
calculus with Calculus, Moravian College, 
Bethlehem, PA. (Dec. 1992, p. 1279) 
zo-23. Eighth Annual IEEE Symposium on 
Logic in Computer Science (LICS), Mon
treal. Canada. (Nov. 1992, p. lll9) 

*2D-25. NSF Calculus Reform Workshop: 
Oregon State Program, . 

INSTRUCTOR: T. Dick (Oregon State U.) 
and T. Railey (Ohio State U.). 
INFORMATION: J. Palmiter, Dept. of Math., 
Portland State Univ., Portland, OR 97207; 
503-725-3658. 

2Q-26. Konvexgeometrie, Oberwolfach, Fed
eral Republic of Germany. (Jan. 1992, p. 56) 
20-July 2. NATO Advanced Study Insti
tute: Real & Complex Dynamical Systems, 
Hillerod, Denmark. (Jan. 1993, p. 58) 
21-23. Colloquium on Elementary and An
alytic Number Theory, Lillaftlred, Hungary. 
(Jan. 1993, p. 59) 
21-25. Twenty-second Conference on Sto
chastic Processes and their Applications, 
Amsterdam, The Netherlands. (Sep. 1992, 
p. 773) 
21-25. Graphs on Surfaces, Johns Hopkins 
University, Baltimore, MD. (Sep. 1992, p. 773) 
21-25. Fifth International Conference on 
Formal Power Series and Algebraic Com
binatorics, University of Florence, Florence, 
Italy. (Oct. 1992, p. 949) 
21-26. Homogeneisation et Methodes de 
Convergence en Calcul des Variations, CIRM, 
Marseille, France. (Nov. 1992, p. 1119) 

* 21-29. Algebraic Cycles and Hodge Theory, 
Villa Gualino, Torino, Italy. 

DIRECTOR: F. Bardelli (U. Pisa). 
LECTURERS: M. Green (UCLA), J. Murre 
(Rijksuniv. Leiden), C. Voisin (U. Paris 
Sud). 
INFORMATION: P. Zecca, Secretary, CIME, 
Dipt. di Matematica U. Dini, Viale Mor
gagni 67/A - 1-50134 Firenze, Italy; tel: 
+39-55-434975; email: cime@ifiidg.bitnet. 

22-24. The Twenty-third Annual Interna
tional Symposium on Fault-Tolerant Com
puting (FTCS 23), Toulouse, France. (Nov. 
1992, p. lll9) 
22-25. Third International Conference on 
Algebraic Methodology and Software Tech-
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nology (AMAST '93), Enschede, The Nether
lands. (Nov. 1992, p. lll9) 
22-26. Cech Birthday Conference, North
eastern University, Boston, MA. (Jan. 1993, 
p.59) 
23-26. Convergence in Ergodic Theory and 
Probability, Ohio State University, Columbus, 
OH. (May/Jun. 1992, p. 496) 
23-27. Seventeenth Summer Symposium in 
Real Analysis, Macalester College, St. Paul, 
MN. (Jan. 1993, p. 59) 
24-26. Twenty-fifth Anniversary of the 
Classification Society of North America, 
Pittsburgh, PA. (Dec. 1992, p. 1280) 
24-26. ATLAST 1993 Linear Algebra 
Workshops, Los Angeles Peirce College, 
Woodland Hills, CA. (Dec. 1992, p. 1280) 
24-26. Ninth Summer Conference on Gen
eral Topology and Applications, Slippery 
Rock University, Slippery Rock, PA. (Jan. 
1993, p. 59) 

* 27-July 2. NSF Calculus Reform Workshop: 
St. Olaf College Program, . 

INSTRUCTOR: A. Ostebee and P. Zorn (St. 
Olaf College). 
INFORMATION: C. Beckman, Dept. ofMath., 
Grand Valley St., Allendale, MI 49401; 
616-895-2066. 

27-July 3. Algebraische K-Theorie, Ober
wolfach, Federal Republic of Germany. (Jan. 
1992, p. 57) 
28-30. Second International Workshop 
on Logic Programming and Nonmonotonic 
Reasoning, Lisbon, Portugal. (Nov. 1992, 
p. 1120) . 

28-July 1. Fifth Conference on Computer
Aided Verification, Heraklion, Crete, Greece. 
(Jan. 1993, p. 59) 
28-July 2. Geometrie Algebrique et Theorie 
des Codes, CIRM, Marseille, France. (Nov. 
1992, p. 1120) 
28-July 3. Conference in Honour of Jean
Pierre Kahane, University Paris-Sud at Orsay. 
(Nov. 1992, p. 1120) 
28-July 3. Sixth International Vilnius Con
ference on Probability Theory and Math
ematical Statistics, Vilnius, Lithuania. (Jan. 
1993,p.59) 
28-July 9. Conference on Matrix Analysis 
for Applications, University of Wyoming, 
Laramie, WY. (Dec. 1992, p. 1280) 
29-July 2. Number Theoretic and Algebraic 
Methods in Computer Science, International 
Center of Scientific and Technical Information 
(ICSTI), Moscow. (Sep. 1992, p. 773) 

July 1993 

2-4. T.I.Tec/K.E.S. Conference on Non
linear and Convex Analysis in Economic 
Theory, Tokyo,Japan.(Dec. 1992,p. 1280) 
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4-9. Fifth International Fuzzy Systems 
Association World Congress, Seoul, Korea. 
(Mar. 1992, p. 250) 
4-10. Freie Randwertprobleme, Oberwol
fach, Federal Republic of Germany. (Jan. 1992, 
p. 57) 
4-10. Fifth International Congress on Al
gebraic Hyperstructures and Applications, 
Iasi, Romania. (Sep. 1992, p. 773) 
4-10. Methoden der Modul-und Ring
theorie, Oberwolfach, Federal Republic of 
Germany. (Jan. 1993, p. 59) 

*4-16. Probability Theory of Spatial Dis
order and Phase Transition, Isaac Newton 
Institute, University of Cambridge, England. 

PROGRAM: This is a NATO Advanced Study 
Institute concerned with the rigorous theory 
of spatial random processes, particularly 
those of physical origin. This meeting is 
part of a longer term programme at the 
Isaac Newton Institute devoted to Random 
Spatial Processes. 
PRINCIPAL SPEAKERS: M. Aizenman (Prince
ton), B. Derrida (Ecole Polytechnique), D. 
Fisher (Harvard), D. Griffeath (Wisconsin), 
G.R. Grimmett (Cambridge), M. Keane 
(Delft), G. Lawler (Duke), T.M. Liggett 
(UCLA), C.M. Newman and G. Papani
colau (Courant Institute), R.H. Schonmann 
(UCLA), S. Shlosman (Moscow), G. Slade 
(McMaster). 
INFORMATION: ASI Director, G. Grimmett, 
Statistical Laboratory, 16 Mill Lane, Cam
bridge CB2 1SB, UK. Please contact by 
March 15, 1993. 

5-9. Communications et Reseaux d'lnter
connexion, CIRM, Marseille, France. (Nov. 
1992, p. 1120) 
5-9. The Thirty-seventh Annual Meeting of 
the Australian Mathematical Society (AMS 
'93), University of Wollongong, Australia. 
(No~ 1992,p. 1120) 
5-9. CTAC93 Conference and Workshops, 
Australian National University, Canberra, 
A.C.T., Australia. (Dec. 1992, p. 1280) 
5-9. British Combinatorial Conference, 
Keele University, Staffordshire, UK. (Dec. 
1992, p. 1281) 
5-31. NSF Regional Geometry Institute: 
Discrete Geometry, Smith College, Northamp
ton, MA. (Nov. 1992, p. 1120) 
6-9. European Multigrid Conference '93, 
Amsterdam, The Netherlands. (May/Jun. 1992, 
p. 496) 
6-23. IMA Summer Program on Modeling, 
Mesh Generations, and Adaptive Numerical 
Methods for Partial Differential Equations, 
University of Minnesota, Minneapolis, MN. 
(Nov. 1992, p. 1120) 

* 7-9. Fourth IMACS International Con
ference on Computational Aspects of Elec
tromechanical Energy Converters and 
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Drives-IMACS-TC1 '93, Ecole Polytechnique 
de Montreal, Canada. 

PROGRAM: The conference is aimed at 
establishing a high standard international 
meeting point to exchange information and 
new developments in modelling and sim
ulation in the various fields of electrical 
engineering. 
CONFERENCE TOPICS: Machines; transform
ers; thermal problems; electromagnetic and 
thermal fields, electromechanical conver
sion and iterations; specific numerical 
methods and algorithms; measurement and 
parameter identification; model validation. 
INFORMATION: IMACS-TC 1 '93, G. Olivier, 
Ecole Polytechnique de Montreal, C.P. 
6079, Succursale A, Montreal, Quebec, 
Canada H3C 3A 7. 

7-10. The Second International Confer
ence on Fluid Mechanics (ICFM-11), Beijing, 
China. (Sep. 1992, p. 773) 
8-10. ATLAST 1993 Linear Algebra Work
shops, University of Houston-Downtown, 
Houston, TX. (Dec. 1992, p. 1281 
9-11. 1993 Annual Meeting of the Aus
tralasian Association for Logic, University of 
Adelaide, South Australia. 
11-17. Nonlinear Evolution Equations, So
lutions and the Inverse Scattering Trans
form, Oberwolfach, Federal Republic of Ger
many. (Jan. 1992, p. 57) 
12-16. SIAM Annual Meeting, Philadelphia, 
PA. (Dec. 1992, p. 1281) 
12-16. Chaotic Numerics (An International 
Workshop on the Approximation and Com
putation of Complicated Dynamical Behav
ior), Deakin University, Geelong, Australia. 
(Oct. 1992, p. 949) 

12-17. Colloque Takeuti: Theorie de Ia 
Demonstration et Applications en Informa
tique, CIRM, Marseille, France. (Nov. 1992, 
p. 1121) 

12-17. Third International Conference on 
Nonassociative Algebra and its Applica
tions, University of Oviedo, Spain. (Nov. 1992, 
p. 1121) 

12-23. Conference on Universal Algebra 
and Category Theory, Mathematical Sciences 
Research Institute, Berkeley, CA. (May/Jun. 
1992,p.496) 

* 13-21. Modeling and Analysis of Phase 
Transitions and Hysteresis Phenomena, Villa 
La Querceta, Montecatini Terme, Italy. 
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DIRECTOR: A. Visintin (U. Trento). 
LECTURERS: M. Brokate (U. Kaiserslautem), 
E. Di Benedetto (U. Roma Tor Vergata), 
N. Kenmochi (Chiba U.), I. Miiller (TU 
Berlin), C. Verdi (U. Milano). 
INFORMATION: P. Zecca, Secretary, CIME, 
Dipt. di Matematica U. Dini, Viale Mor
gagni 67/A - 1-50134 Firenze, Italy; tel: 
+39-55-434975; email: cime@ifiidg.bitnet. 
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15-17. ATLAST 1993 Linear Algebra 
Workshops, Georgia State University, Atlanta, 
GA. (Dec. 1992, p. 1281) 

* 18-23. NSF Calculus Reform Workshop: 
Project Calc, . 

PRoGRAM: This workshop is designed to 
provide experience with and information 
on the Calculus Reform Movement and to 
recruit involvement in this movement. The 
workshop will be led by D. Smith and L. 
Moore, the developers of Project CALC: 
Calculus as a Laboratory Course. There 
is no registration fee. Space is limited. 
Applications will be accepted until May 
31, 1993. 
INFORMATION: D.M. Bressoud, 329 McAl
lister Bldg., University Park, PA 16802-
6403; 814-865-4061; Fax: 814-865-3735; 
email: dvb@math.psu.edu. 

* 18-23. NSF Calculus Reform Workshop: 
Iowa State University Program, . 

INSTRUCTOR: J. Mathews and E. Johnston 
(Iowa State Univ.). 
INFORMATION: L. Ford, Dept. of Math., 
Idaho State Univ., Pocotella, ID 83209; 
208-236-3350. 

18-24. Dynamische Systeme, Oberwolfach, 
Federal Republic of Germany. (Jan. 1992, 
p. 57) 
18-24. Twelfth International Conference 
on Near-rings and Near-fields, University of 
New Brunswick, Fredericton, N.B., Canada. 
(Dec. 1992, p. 1281) 
18-24. International Conference on Com
binatorics, Keszthely, Hungary. (Jan. 1993, 
p. 60) 
19-23. Singularites, CIRM, Marseille, France. 
(Nov. 1992, p. 1121) 
19-23. International Congress on Com
puter Systems and Applied Mathematics, St. 
Petersburg, Russia. (Dec. 1992, p. 1282) 
19-23. Seventh ACM International Confer
ence on Supercomputing, Tokyo, Japan. (Jan. 
1993, p. 60) 
19-24. The Arithmetic of Elliptic Curves, 
Anogeia, Crete, Greece. (Jan. 1993, p. 60) 
19-August 13. CRM Summer School on 
Mathematical Biology, University of British 
Columbia. (Jan. 1993, p. 60) 
20-29. 1993 ASL European Summer Meet
ing (Logic CoUoquium '93), University of 
Keele, United Kingdom. (Nov. 1992, 
p. 1121) 
21-23. Second International Symposium on 
High Performance Distributed Computing 
(HPDC-2), Spokane, WA. (Jan. 1993, p. 60) 
22-24. ATLAST 1993 Linear Algebra 
Workshops, University of Maryland, College 
Park, MD. (Dec. 1992, p. 1282) 
25-31. Geometric Methods in Theoretical 
and Computational Mechanics, Oberwol-
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fach, Fed. Rep. of Germany. (Jan. 1992, p. 57) 
26-30. NATO Advanced Research Work
shop: Classical and Axiomatic Potential 
Theory, Les Arcs, Savoy, France. (Oct. 1992, 
p. 950) 
26-30. Groupes Ordonnes et Groupes de 
Permutations Infinis, Marseille, France. (Jan. 
1993, p. 60) 
26-30. Cryptography and Computational 
Number Theory, North Dakota State Univer
sity, Fargo, ND. (Jan. 1993, p. 60) 
26-August 6. SMS-NATO ASI: Complex 
Potential Theory, Universite de Montreal, 
Montreal, Canada. (Dec. 1992, p. 1282) 
27-30. Seventh Workshop on Operator 
Theory and Boundary Eigenvalue Problems, 
Vienna Technical University, Vienna, Austria. 
(Jan. 1993, p. 60) 
31-August 1. Conference on Logic and 
Linguistics, Ohio State University. (Jan. 1993, 
p. 61) 

August 1993 

August-December. A Semester at CRM: 
Spatial and Temporal Dynamics, Universite 
de Montreal. (Jan. 1993, p. 61) 
August 1993. International Conference on 
New Trends in Computer Science I (NET
COMS I), University oflbadan, Nigeria. (Nov. 
1992, p. 1121) 
1-7. Abelsche Gruppen, Oberwolfach, Fed
eral Republic of Germany. (Jan. 1992, p. 57) 
1-14. Groups 93 Galway/St. Andrews, Gal
way, Ireland. (Nov. 1992, p. 1121) 
2--6. Second Gauss Symposium, Munich, 
Germany. (Dec. 1992, p. 1282) 
2--6. International Symposium on the Math
ematical Theory of Networks and Systems, 
Regensburg, Germany. (Sep. 1992, p. 774) 
2-13. Georgia International Topology Con
ference, University of Georgia, Athens, GA. 
(Jan. 1993, p. 61) 
4--6. SIAM Conference on Simulation and 
Monte Carlo Methods, San Francisco, CA. 
(Dec. 1992,p. 12822) 

* 4-8. Summer School in Mathematical Quan
tum Theory, University of British Columbia, 
Vancouver, B.C. 

PROGRAM: This meeting is designed to be 
a research level summer school concentrat
ing on two related areas of contemporary 
mathematical physics. The subject for the 
first session (August 4-8) is mathemati
cal quantum field theory and many-body 
theory, while the second session (August 
10-14) will deal with Schrtklinger oper
ators. Each session will feature a series 
of minicourse of approximately four hours 
each. In addition, about thirty speakers have 
been invited to give one hour lectures. 
LECTURERS: First session: D. Brydges, J. 



Feldman, J. Frt>hlich, K. Gawedzk:i, and V. 
Rivasseau; Second Session: S. Agmon, W. 
Hunziker, I.M. Sigal, and B. Simon. 
INFORMATION: R. Froese, Dept. of Math., 
University of British Columbia, Vancouver, 
B.C. V6T 1Z2; rfroese@unix.ubc.ca. 

6-19. Stochastic Analysis and Applications 
in Physics, NATO Advanced Study Institute 
at the Universidade de Madeira. (Jan. 1993, 
p. 61) 

7-21. Semigroups and their Applications, 
York, England. (Sep. 1992, p. 774) 

8-14. Konstruktive Approximationstheorie, 
Oberwolfach, Federal Republic of Germany. 
(Jan. 1992, p. 57) 

9-12. Joint Statistical Meetings, San Fran
cisco, CA. (Nov. 1991, p. 1172) 

9-13. Sixth International Conference on 
Structural Safety and Reliability (ICOSSAR 
'93), Innsbruck, Austria. (Sep. 1992, p. 774) 

9-13. Analysis Colloquium, Szeged, Hun
gary. (Jan. 1993, p. 61) 

* 10-14. Summer School in Mathematical 
Quantum Theory, University of British Co
lumbia, Vancouver, B.C. 

PROGRAM: This meeting is designed to be 
a research level summer school concentrat
ing on two related areas of contemporary 
mathematical physics. The subject for the 
first session (August 4-8) is mathemati
cal quantum field theory and many-body 
theory, while the second session (August 
10-14) will deal with Schrt>dinger oper
ators. Each session will feature a series 
of minicourse of approximately four hours 
each. In addition, about thirty speakers habe 
been invited to give one hour lectures. 
LECTURERS: First session: D. Brydges, J. 
Feldman, J. Frtlhlich, K. Gawedzk:i, and V. 
Rivasseau; Second Session: S. Agmon, W. 
Hunziker, I.M. Sigal, and B. Simon. 
INFORMATION: R. Froese, Dept. of Math., 
University of British Columbia, Vancouver, 
B.C. V6T 1Z2; rfroese@unix.ubc.ca. 

13-17. Second International Colloquium on 
Numerical Analysis, Plovdiv, Bulgaria. (Dec. 
1991, p. 1341) 

14-17. First Workshop on Oscillation The
ory, Plovdiv, Bulgaria. (Oct. 1992, p. 950) 

15. Tutorial on Numerical Methods in 
Control, Signal, and Image Processing, Uni
versity of Washington, Seattle, WA. (Jan. 1993, 
p. 61) 

15-19. Joint Mathematics Meetings, Van
couver, British Columbia (including the annual 
meetings of the AMS, CMS, and MAA). 

INFORMATION: H. Daly, AMS, P.O. Box 
6887, Providence, RI 02940. 

15-21. Noncommutative Algebra and Rep
resentation Theory, Oberwolfach, Federal Re-
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public of Germany. (Jan. 1992, p. 57) 

15-27. XI Latin American School of Mathe
matics (ELAM), Mexico. (Nov. 1992, p. 1121) 

16-19. Third SIAM Conference on Linear 
Algebra in Signals, Systems, and Control, 
University of Washington, Seattle, WA. (Dec. 
1992, p. 1283) 

16-20. First European Nonlinear Oscilla
tions Conference, Hamburg, Germany. (Sep. 
1992,p. 774) 

16-20. Conference on Variational Problems 
in Differential Geometry and Partial Dif
ferential Equations, Trieste, Italy. (Jan. 1993, 
p. 61) 

16-20. Twenty-second Annual Conference: 
1993 International Conference on Parallel 
Processing, The Pennsylvania State Univer
sity, University Park, PA. (Jan. 1993, p. 61) 

17-20. The Mathematical Heritage of Sir 
William Rowan Hamilton, Dublin, Ireland. 
(May/Jun. 1992, p. 497) 

17-20. International Symposium on Statis
tics with Non-precise Data, Innsbruck, Aus
tria.(Sep. 1992,p. 774) 

17-21. Second International Conference 
on Finite Fields: Theory, Applications, and 
Algorithms, University of Nevada, Las Vegas. 
(sep. 1992, p. 774) 

18-22. Fourth International Colloquium 
on Differential Equations, Plovdiv, Bulgaria. 
(Dec. 1991, p. 1341) 

22-26. Crypto '93, University of California, 
Santa Barbara. (Jan. 1993, p. 61) 

22-27. Colloquium on Topology, Lillaftired, 
Hungary. (Jan. 1993, p. 62) 

22-28. Special Complex Varieties, Oberwol
fach, Federal Republic of Germany. (Jan. 1992, 
p. 57) 

22-29. Twenty-ninth International Con
gress of History of Science, Zaragoza, Spain. 
(Apr. 1992, p. 352) 

23-27. Lattices, Ordered Sets, and Universal 
Algebra (Sixteenth Algebraic Conference in 
Szeged), Szeged, Hungary. (Jan. 1993, p. 62) 

23-28. International Conference on Al
gebra Dedicated to the Memory of M.L 
Kargapolov, Krasnoyarsk, Russia. (Jul./Aug. 
1992, p. 632) 

23-September 4. NATO Advanced Study 
Institute on Polytopes: Abstract, Convex, 
and Computational, Scarborough, Ontario, 
Canada.(Dec. 1992,p. 1283) 

24-27. Third Kurt GOdel Colloquium, Brno, 
Czech Republic. (Jan. 1993, p. 62) 

24-28. EquaditT 8, Bratislava, Czecho-
Slovakia. (Dec. 1992, p. 1283) 

25-September 3. Forty-ninth Biennial Ses
sion of the International Statistical Institute, 
Firenze, Italy. (Nov. 1991, p. 1172) 

29-30. Conference on Rings, Extensions, 
and Cohomology on the Occasion of the 
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Retirement of Daniel Zelinsky, Northwestern 
University, Evanston, IL. (Dec. 1992, p. 1283) 

29-September 4. Random Graphs and Com
binatorial Structures, Oberwolfach, Federal 
Republic of Germany. (Jan. 1992, p. 57) 
30-September 3. Inverse Problems: Princi
ples and Applications in Geophysics, Tech
nology, and Medicine, Potsdam (near Berlin), 
Germany. (Sep. 1992, p. 774) 

30-September 3. Representations des Groupes 
et Analyse Complexe, CIRM, Marseille, France. 
(Nov. 1992, p. 1121) 

30-September 3. Eleventh International 
Conference on the New Quality Philoso
phy in Statistical Research and Education, 
Firenze, Italy. (Jan. 1993, p. 62) 

30-September 3. Conference on the Finite 
Element Method: Fifty Years of the Courant 
Element, Jyvaskylii., Finland. (Jan. 1993, p. 62) 

* 30-September 3. International Workshop 
on Validated Computation, University of 
Oldenburg, Germany. 

INFORMATION: J. Herzberger, Fachbereich 
Mathematik, Universitaet Oldenburg, W-
2900 Oldenburg, Germany; tel: 0441 798-
3242; Fax: 0441 798-3004. 

September 1993 
5-11. Novikov Conjectures, Index Theorems 
and Rigidity, Oberwolfach, Federal Republic 
of Germany. (Jan. 1992, p. 57) 

5-11. Nonlinear Numerical Methods and 
Rational Approximation, University of 
Antwerp, Belgium. (Oct. 1992, p. 950) 

5-12. First World Conference on Branching 
Processes, Varna, Bulgaria. (Jan. 1993, p. 62) 

* 6-8. Bi-National France-Israel Symposium: 
The Brownian Sheet-New Results and De
velopments, Bar-nan University (Israel). 

PROGRAM: The symposium is international 
in scope, with invited lectures by lead
ing researchers and contributed papers on 
probability theory. 
PROGRAM COMMITTEE: J.-P. Fouque (Ecole 
Polytechnique, CNRS); K. Hochberg (Bar
nan U.); E. Merzbach (Bar-nan U.). 
INVITED SPEAKERS: R. Adler, H. Follmer, 
D. Gilat, M. Yor, M. Zakai. 
CALL FOR PAPERS: High quality research 
papers are solicited for consideration by 
the program committee. Papers or extended 
abstracts of 4-10 pages should be sent in 
triplicate so as to arrive by May 1, 1993. 
INFORMATION: E. Merzbach, Dept. ofMath. 
and Comp. Sci., Bar-nan Univ., Ramat Gan, 
Israel; merzbach @bimacs.cs.biu.ac.il; Fax: 
(972-3)535-3325. 

6-10. Nombre de Points Entiers dans les 
Polyedres et Applications, CIRM, Marseille, 
France. (Jan. 1993, p. 62) 
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* 6-10. Sommes de Dedekind en Geometrie, 
Marseille, France. 

CHAIRMEN: J.-M. Kantor and D. Zagier, 
Paris. 
INFORMATION: CIRM, Luminy Case 916, 
F-13288, Marseille Cedex 9. 

6-11. Eleventh International Conference on 
Topology, Trieste, Italy. (Jan. 1993, p. 62) 
9-15. IMA Tutorial, Institute for Mathematics 
and its Applications, University of Minnesota, 
Minneapolis, MN. (Jan. 1993, p. 62) 

12-16. Third Dublin Differential Equations 
Meeting, Dublin City University, Dublin, Ire
land. (Jan. 1993, p. 62) 
12-18. Topologie, Oberwolfach, Federal Re
public of Germany. (Jan. 1992, p. 57) 
13-17. Fourth European Software En
gineering Conference, Garmisch, Germany. 
(Jul./Aug. 1992, p. 632) 

* 13-17. Tenth Conference on Problems 
and Methods in Mathematical Physics (10. 
TMP), Chemnitz, Federal Republic of Ger
many. 

INFORMATION: L. Jentsch, U. Langer, Fach
bereich Mathematik, Technische Univer
sitat Chemnitz, Reichenhainer Str. 39-41, 
PSF 964, 0-9010 Chemnitz, Germany. 

* 13-17. Logique de Ia Connaissance et 
Theorie de Ia Decision, Marseille, France. 

CHAIRMAN: L.-A. Gerard-Varet, Marseille. 
INFORMATION: CIRM, Luminy Case 916, 
F-13288, Marseille Cedex 9. 

13-18. DitTerent Aspects ofDitTerentiability, 
Warsaw, Poland. (May/Jun. 1992, p. 497) 
17-20. Technology in Mathematics Teaching 
(TMT '93): A Bridge between Teaching and 
Learning, The University of Birmingham, 
England. (Dec. 1992, p. 1283) 
18-19. Eastern Section, Syracuse, NY. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

19-25. Mathematical Game Theory, Ober
wolfach, Federal Republic of Germany. (Jan. 
1992, p. 57) 

20-24. Methodes Numeriques dans Ia 
Theorie des Surfaces de Riemann, CIRM, 
Marseille, France. (Nov. 1992, p. 1122) 

20-24. Thirteenth Congress of the Austrian 
Mathematical Society, Linz, Austria. (Dec. 
1992, p. 1284) 

20-24. IMA Workshop on Probability and 
Algorithms, Institute for Mathematics and its 
Applications, University of Minnesota, Min
neapolis, MN. (Jan. 1993, p. 63) 

* 20-24. Ordinary DitTerential Equations and 
Their Applications, Firenze, Italy. 
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PROGRAM: The scientific program will con
sist of 8 50-minute plenary lectures and 
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short communications (possibly in parallel 
sessions). 
CONFERENCE TOPICS: Boundary value prob
lems; control problems; differential inclu
sions; periodic solutions; qualitative theory. 
INVI'fED SPEAKERS: F. Albrecht (U. of 
Illinois), J. Hale (Georgia lost. oftech.), L. 
Markus (U. of Minnesota), J. Mawhin (U. 
of Louvain- La Neuve), C. Olech (U. of 
Warsaw), G. Sell (U. of Minnesota). 
INFORMATION: C. Franchetti, Univ. degli 
studi di Firenze, Dipt. di Mat. Applic., via 
diS. Marta 3, 1-50139 Firenze. 

20-26. Seventh Symposium on Classical 
Analysis, Kazimien Dolny, Poland. (Dec. 
1992, p. 1284) 

* 26-29. SCAN-93 (Scientifc Computation, 
Computer Arithmetic, Validated Numerics), 
Wien, Austria. 

INFORMATION: H.J. Stetter, TUWien(115.2), 
A-1040 Wien. 

26-0ctober 2. Diophantische Approxima
tionen, Oberwolfach, Federal Republic of Ger
many. (Jan. 1992, p. 57) 
27-28. Workshop on Large Eddy Simula
tion in Aerodynamics and the Environment, 
Universite de Montreal. (Jan. 1993, p. 63) 

27-0ctober 1. Orbites Periodiques des 
Systemes Dynamiques, CIRM, Marseille, 
France. (Jan. 1993, p. 63) 

October 1993 

1-3. Joint Meeting with the Deutsche 
Mathematiker-Vereinigung e.V., Heidelberg, 
Germany. 

INFORMATION: H. Daly, AMS, P.O. Box 
6248, Providence, RI 02940. 

3-9. Arbeitsgemeinschaft mit AktueUem 
Thema, Oberwolfach, Federal Republic of 
Germany. (Jan. 1992, p. 57) 
6-8. Games, Logic, and Process, CIRM, 
Marseille, France. (Jan. 1993, p. 63) 

* 6-9. Second IMACS International Con
ference on Computational Physics, Parks 
College of St. Louis University, Cahokia, IL. 

CONFERENC!> TOPICS: Computational phys
ics and chemistry, biophysics, statisti
cal mechanics, mechanics, fluid dynam
ics, semiconductors, algorithms, differen
tial equations, and more. 
INFORMATION: IMACS '93, Dept. of Sci. 
and Math., Parks College of St. Louis Univ., 
Cahokia, IL 62206; email: imacs93@ 
newton.slu.edu. 
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* 10-16. Invariant Ordering in Geometry 
and Algebra, Oberwolfach, Federal Republic 
of Germany. 

CHAIRMEN: K.H. Hofman, Darmstadt; J.D. 
Lawson, Baton Rouge; E.B. Vinberg, 
Moscow. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschiift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

* 10-16. Adaptive Methoden ffir PartieUe 
DitTerentialgleichungen, Oberwolfach, Fed
eral Republic of Germany. 

CHAIRMEN: R.E. Bank, La Jolla; G. Wit
tum, Heidelberg; H. Y serentant, TUbingen. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschiift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

11-14. Gestion de Projets Statistiques, 
CIRM, Marseille, France. (Jan. 1993, p. 63) 

17-23. Geometrie, Oberwolfach, Federal Re
public of Germany. (Jan. 1992, p. 57) 

18-22. IMA Workshop on Finite Markov 
Chain Renaissance, Institute for Mathematics 
and its Applications, University of Minnesota, 
Minneapolis, MN. (Jan. 1993, p. 63) 

19-22. 1993 International Conference on 
Network Protocols (ICNP-93), San Francisco, 
CA. (Jan. 1993, p. 63) 

20-22. Stage de Bibliothecaires de Mathe· 
matiques, CIRM, Marseille, France. (Jan. 
1993,p.63) 

22-23. Central Section, College Station, 
Texas. 

INFORMATION: W. Drady, AMS, P.O. Box 
6248, Providence, RI 02940. 

* 24-30. Mengenlehre, Oberwolfach, Federal 
Republic of Germany. 

CHAIRMEN: R.B. Jensen, Oxford; M. Magi
dor, Jerusalem; E.J. Thiele, Berlin. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschlift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

25-29. Third SIAM Conference on Geo· 
metric Design, Seattle, WA. (Jul./Aug. 1992, 
p. 632) 

27-30. Seventh International Conference on 
Domain Decomposition Methods, Penn State 
University, State College, PA. (Oct. 1992, 
p. 950) 

31-November 6. Algorithmische Methoden 
der Diskreten Mathematik, Oberwolfach, 
Federal Republic of Germany. (Mar. 1992, 
p.251) 



November 1993 

1-5. Third SIAM Conference on Geometric 
J)eSign, Tempe, AZ. (Dec. 1992, p. 1284) 
6-7. Western Section, Claremont, CA. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

15-19. IMA Workshop on Random Dis
crete Structures, Institute for Mathematics 
and its Applications, University of Minnesota, 
Minneapolis, MN. (Jan. 1993, p. 63) 

15-19. Systemes d'Equations Algebriques, 
CIRM, Marseille, France. (Jan. 1993, p. 63) 
21-27. Mathematische ModeUe in der Bi
ologie, Oberwolfach, Federal Republic of Ger
many. (Mar. 1992, p. 251) 
22-26. Geometrie Symplectique et Physique 
Mathematique, CIRM, Marseille, France. (Jan. 
1993, p. 63) 

*22-27. Geometrie Symplectique, Marseille, 
France. 

CHAIRMEN: P. Dazord, Lyon; L. Niglio, 
Avignon. 
INFORMATION: CIRM, Luminy Case 916, 
F-13288, Marseille Cedex 9. 

28-December 4. Nonlinear Equations in 
Many-Particle Systems, Oberwo1fach, Fed
eral Republic of Germany. (Mar. 1992, p. 251) 

December 1993 

* 5-11. Dynamical Zeta Functions, Oberwo1-
fach, Federal Republic of Germany. 

CHAIRMEN: D. Mayer, C1austhal-Zellerfeld; 
S.J. Patterson, G6ttingen; D. Ruelle, Bores
sur-Yvette. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschlift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

* 5-11. Model Selection, Oberwolfach, Federal 
Republic of Germany. 

CHAIRMEN: R. Dahlhaus, Heidelberg; C.-Z. 
Wei, Taipei. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschlift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

*6-10. International Congress on ModeUing 
Simulation, 1993, University of Western Aus
tralia, Perth. 

THEME: Modelling change in environmen
tal and socio-economic systems. 
CALL FOR PAPERS: Abstracts due: March 8, 
1993. 
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INFORMATION: M. McAleer, Dept. of Eco
nomic, U. of Western Australia, Nedlands, 
WA 6009, Australia; Fax: 61 (0) 9 380 
1016; A. Jakeman, CRES, Australian Nat'l 
Univ., GPO Box 4, Canberra ACT 2601, 
Australia; or B. Henderson-Sellers, School 
of Information Systems, Univ. of New 
South Wales, P.O. Box 1, Kensington, 
NSW 2033, Australia. 

* 12-18. General Principles of Discretiza
tion Algorithms, Theory, and Applications, 
Oberwolfach, Federal Republic of Germany. 

CHAIRMEN: R. Ansorge, Hamburg; P.M. 
Anselone, Corvallis. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschlift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

* 12-18. Methoden und Verfahren der Math
ematischen Physik, Oberwolfach, Federal Re
public of Germany. 

CHAIRMEN: R.E. Kleinman, Newark; R. 
KreB, G6ttingen; E. Martensen, Karlsruhe. 
INFORMATION: Mathematisches For
schungsinstitut Oberwolfach Geschlift
sstelle: Alberstrasse 24 D-7800 Freiburg 
im Breisgau. 

January 1994 

January-June 1994. A Semester at CRM: 
Bifurcations and the Geometry of Vector 
Fields, Universite de Montreal. (Jan. 1993, 
p. 63) 

* 4-7. International Symposium on Visco
Elastic Fluids, Tobago (In the Republic of 
Trinidad and Tobago). 

PROGRAM: This symposium is intended to 
bring together rheologists in the forefront 
of international research to present recent 
advances in the field of visco-elastic flu
ids. Among the topics will be extensional 
flow, constitutive equations from a phe
nomenological (and mathematical) point of 
view, and microstructural modelling. The 
program will consist of four one-hour in
vited lectures and contributed papers of 
twenty minutes duration. Participation will 
be limited. 
ORGANIZING COMMITTEE: B. Mena (Mex
ico), W. Mellowes (Trinidad), C. Petrie 
(UK), and H. Ramkissoon (Trinidad). 
INVITED SPEAKERS: G. Leal, A. Lodge, N. 
Phan-Thien, and K. Walters. 
INFORMATION: H. Ramkissoon, Dept. of 
Math., The Univ. of the West Indies, St. 
Augustine, Trinidad, W.I., Tel: (809) 662-
2002, ext. 2300/3100; Fax: (809) 663-9684. 
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4-8. International Conference on Harmonic 
Analysis and Operator Theory, Caracas, 
Venezuela. (Jan. 1993, p. 64) 

*5-7. Semigroup Theory, Hobart, Tasmania, 
Australia. 

PROGRAM: The aim of the conference is to 
bring together people who are interested 
in the algebraic theory of semigroups and 
related fields. There will be some invited 
lectures by overseas speakers as well as 
contributed talks. Research students are 
welcome to attend. 
ORGANIZING COMMITTEE: D. Easdown 
(Sydney), T.E. Hall (Monash), R.P. Sullivan 
(Western Australia), P.G. Trotter (Tasma
nia). 
INFORMATION: P.G. Trotter, Dept. of Math., 
Univ. of Tasmania, Hobart 7001, Tasmania 
Australia; Fax: (61-02) 20 2867; email: 
trotter@hilbert.maths.utas.edu.au. 

12-15. Joint Mathematics Meetings, Cincin
nati, OH. (including the annual meetings of the 
AMS, AWM, MAA, and NAM) 

INFORMATION: H. Daly, AMS, P.O. Box 
6248, Providence, RI 02940. 

24-28. IMA Workshop on Mathematical 
Population Genetics, Institute for Mathemat
ics and its Applications, University of Min
nesota, Minneapolis, MN. (Jan. 1993, p. 64) 

February 1994 

February 1994. Workshop on Dynamical Dis
ease, Laurentian Mountains north of Montreal. 
(Jan. 1992, p. 64) 
28-March 4. IMA Workshop on Stochastic 
Networks, Institute for Mathematics and its 
Applications, University of Minnesota, Min
neapolis, MN. (Jan. 1993, p. 64) 

The foUowing new announcements will not 
be repeated until the criteria in the last 
paragraph in the box at the beginning of this 
section are met. 

August 1994 

3-11. The International Congress of Math
ematicans 1994, ZUrich, Switzerland. (Oct. 
1992,p.951) 
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Nonlinear Stokes 
Phenomena 
Yu. S. ll'yashenko, Editor 
Volume 14 

The nonlinear Stokes phenomenon 
occurs in the local theory of differential 
equations (or, more concisely, local 
dynamics) and finds application in 
singularity theory. This book contains 
a number of papers on this subject, 
including a survey that begins with 

Stokes' pioneering works on linear theory and discusses the work of 
Voronin. 

Contents 
Yu. S. D'yashenko, Nonlinear Stokes phenomena; P. M. Elizarov, Yu. S. 
D'yashenko, A. A. Shcherbakov, and S.M. Voronin, Finitely generated groups 
of germs of one-dimensional conformal mappings, and invariants for complex 
singular points of analytic foliations of the complex plane; P. M. EHzarov, 
Tangents to moduli maps; S. M. Voronin, The Darboux-Whitney Theorem and 
related questions; Yu. S. D'yashenko and S. Yu. Yakovenko, Nonlinear Stokes 
phenomena in smooth classification problems. 

1991 Mathematics Subject Classification: 32034, 34A20, 35C35, 58027; 
34A30, 43C05 
ISBN 0-8218-4112-2, LC 91-640741, ISSN 1051-8037 
287 pages (hardcover), February 1993 
Individual member $70, List price $116, Institutional member $93 
To order, please specify ADVSOV/14N 

Fluid Dynamlcoln llology 

Fluid Dynamics in Biology 
A. Y.Cheerand 
C. P. van Dam, Editors 
Volume 141 

This book contains nearly all the 
papers presented at the AMS-IMS-SIAM 
Joint Summer Research Conference on 
Biofluiddynamics, held in July 1991, at 
the University of Washington, Seattle. 
The lead paper, by Sir James Lighthill, 
presents a comprehensive review of 

external flows in biology. The other papers on external and internal 
flows illuminate developments in the protean field of biofluiddynamics 
from. diverse viewpoints, reflecting the field's multidisciplinary nature. 
For this reason, the book appeals to mathematicians, biologists, 
engineers, physiologists, cardiologists, and oceanographers. 

The papers highlight a number of problems that have remained 
largely unexplored due to the difficulty of addressing biological flow 
motions, which are often governed by large systems of nonlinear 
differential equations and involve complex geometries. However, recent 
advances in computational fluid dynamics have expanded opportunities 
to solve such problems. These developments have increased interest 
in areas such as the mechanisms of blood and air flow in humans, the 
dynamic ecology of the oceans, animal swimming and flight, to name a 
few. This volume addresses many of these flow problems. 

Contents 
J, Lighthill, Biofluiddynamics: A survey; M. A. R. Koehl, Hairy little legs: 
Feeding, smelling, and swimming at low Reynolds numbers; M. W. Denny, 
Disturbance, natural selection, and the prediction of maximal wave-induced 
forces; L. J, Fauci, Computational modeling of the swimming of bijiagellated 
algal cells; M. Murase, Mechanical approach toward flagellar motility; 
C. Loudon and D. N. Alstad, Mechanical analysis of particle capture by 
rectangular-mesh nets; S. L. Sanderson and A. Y. Cheer, Fish as filters: An 
empirical and mathematical analysis; C. S. Peskin and D. M. McQueen, 
Computational biofluid dynamics; J, Lighthill, Acoustic streaming in the 
ear itself; C. Kiris, S. Rogers, D. Kwak, and 1-D. Chang, Computation 
of incompressible viscous flows through artificial heart devices with moving 
boundaries; A. A. Mayo and C. S. Peskin, An implicit numerical method for 
fluid dynamics problems with immersed elastic boundaries; A. L. Fogelson, 
Continuum models of platelet aggregation: Mechanical properties and 
chemically-induced phase transitions; D. Halpern and J, B. Grotberg, 
Surface-tension instabilities of liquid-lined elastic tubes; E. B. Pitman, 
H. E. Layton, and L. C. Moore, Dynamic flow in the nephron: Filtered delay 

Use the order form in the back of this issue or call800-321-4AMS (800-321-4267) in the U.S. and Canada to use VISA or MasterCard. 
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;n the TGF pathway; H. Huang, V. J. Modi, and B. R. Seymour, A new 
finite-difference scheme and its application to flows in stenosed arteries; J. M. V. 
BJ!yner, On aerodynamics and the energetics of vertebrate flapping flight; 
G. R. Spedding, On the significance of unsteady effects in the aerodynamic 
performance of flying animals; H. de Ia Cueva and R. W. Blake, Mechanics 
and energetics of ground effect in flapping flight; D. Weihs, Stability of aquatic 
anima/locomotion; C. P. van Dam, K. Nikfetrat, and P. M. H. W. Vljgen, Lift 
and drag calculations for wings and tails: Techniques and applications; S. A. 
)Jerger, Flow in large blood vessels; T. W. Secomb, The mechanics of blood 
flow in capillaries; C. G. Yam and H. A. Dwyer, Unsteady flow in a curved 
pipe; M. LaBarbera, Optimality in biological fluid transport systems. 

!991 Mathematics Subject Classification: 35-xx, 65-xx, 76-xx, 92-xx 
ISBN 0-8218-5148-9, LC 92-26926, ISSN 0271-4132 
586 pages (softcover), February 1993 
Individual member $44, List price $73, Institutional member $58 
To order, please specify CONM/141N 

Several Complex Variables 
In China 

• 

Several Complex 
Variables in China 
Chung-Chun Yang 
and Sheng Gong, Editors 
Volume 142 

Today, there is increasing interest in 
complex geometry, geometric function 
theory, and integral representation theory 
of several complex variables. The present 
collection of survey and research articles 

comprises a current overview of research in several complex variables 
in China. Among the topics covered are singular integrals, function 
spaces, differential operators, and factorization of meromorphic 
functions in several complex variables via analytic or geometric 
methods. Some results are reported in English for the first time. 

Contents 
Z.-H. Chen, Complex geometry in China; S. Gong, Biholomarphic mappings 
in several complex variables; S. Ji and M. Ru, Global Lojasiewicz inequality, 
defect relation and applications of holomarphic curve theory; Bao Qin Li and 
Chung-Chun Yang, Factorization ofmeromarphicfunctions in several complex 
variables; Ji-Huai Shi, Some results on singular integrals and function spaces 
in several complex variables; Y. Xu, Some results on the homogeneous Siegel 
domains in en; Z. Yan, Differential operators and function spaces; J. Zhang, 
Beltrami equation in high dimensions; T. Zhong, Singular integrals and integral 
representations in several complex variables. 

1991 Mathematics Subject Classification: 32-02, 32AXX, 32CXX, 32HXX, 
32MXX 
ISBN 0-8218-5164-0, LC 92-44828, ISSN 0271-4132 
173 pages (softcover), February 1993 
Individual member $22, List price $36, Institutional member $29 
To order, please specify CONM/142N 

CRM MONOGRAPH SERIES 

Applied Integral 
Transforms 
M. Ya. Antimirov, 
A. A. Kolyshkin, 
and Remi Vaillancourt 
Volume2 

This book does what few books on 
integral transforms do: it constructs the 

f)--- 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 modem 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. The first part of the book is accessible to 
undergraduates, while the second part is aimed more at graduate 
students and researchers. Because of the applications it discusses, 
the book will interest engineers (especially petroleum engineers) and 
physicists. 

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

Contents 
Part 1: General Methods: Introduction; Basic integral transforms; Kernels 
of integral transforms; Hyperbolic equations; Parabolic equations; The 
three-dimensional wave equation; Part 2: Applications: Convective stability 
problems; Temperature fields in oil strata; Eddy-current testing problems; 
Answers to the problems; References; About the authors; Index. 

1991 Mathematics Subject Classification: 35A22; 76E05, 80A20, 78A55, 44-01 
ISBN 0-8218-6998-1, LC 92-38114, ISSN 1065-8599 
265 pages (hardcover), February 1993 
Individual member $40, List price $66, Institutional member $53 
To order, please specify CRMM/2N 
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PROCEEDINGS OF THE STEKLOV 
INSTITUTE OF MATHEMATICS 

Discrete Geometry 
and Topology 
S. P. Novikov, 
S. S. Ryshkov, N. P. Dolbilin, 
and M.A. Shtan'ko, Editors 
Volume 196 

This collection of papers honors the 
lOOth anniversary of the birth of Boris 
Nikolaevich Delone, whose mathematical 
interests centered on the geometry of 

positive quadratic forms. After an initial paper presenting an account 
of Delone's life, including his scientific work, the book centers on 
discrete geometry and combinatorics. The book presents new methods 
that permit a description of the structure of some £-bodies and 
L-partitionings and that, in many cases, provide a definitive description. 
Also studied are combinatorial-topological problems arising in the 
statistical Ising model, the disposition of finite point sets in convex 
bodies of high dimension under certain conditions, and investigations 
of regular partitionings of spaces of constant curvature. 

Contents 
D. K. Faddeev, N. P. Dolbllin, S. S. Ryshkov, and M. L Shtogrin, Boris 
Nikolaevich Delone (on his life and creative work); M. M. Anzin, On variations 
of positive quadratic forms (with applications to the study of perfect forms); 
E. P. Baranovskll, Partitioning of Euclidean space into £-polytopes of some 
perfect lattices; A. N. Dranlshnlkov, Spanier-Whitehead duality and the 
stability of the intersection of compacta; N. P. Dolbllin, M. A. Shtan'ko, 
and M. I. Shtogrin, Combinatorial questions of the two-dimensional Ising 
model; N. P. Dolbllin, M. A. Shtan'ko, and M. I. Shtogrin, Quadrillages and 
parametrizations of lattice cycles; 0 • .R. Karalashvili, On mappings of cubic 
manifolds into the standard lattice of Euclidean space; M. D. Kovalev, On the 
curvatures of tangent spheres; V. S. Makarov, On a nonregular partitioning of 
n-dimensional Lobachevsky space by congruent polytopes; V. S. Makarov and 
K. P. Makarova, On a geodesic on a Seifert-Weber manifold; E. A. Morozova 
and N. N. Chentsov, Projective Euclidean geometry and noncommutative 
probability theory; M. M. Postnikov, Three-dimensional spherical forms; S. S. 
Ryshkov, S. A. Chepanov, and N. N. Yakovlev, On the dissociation of point 
systems; K. A. Sitnlkov and E. E. Skurikhin, Homology on presheaves of sets; 
S. S. Ryshkov and R. M. Erdal [Erdahl], Dual systems of integer vectors and 
their application to the theory of(O, I)-matrices. 

1991 Mathematics Subject Classification: OIA 70, 03012, 05840, 05C90, 11H06, 
11H31, 11H50, 46L50, 51H20, 51M04, 51Ml0, 51M20, 52820, 52Cl7, 52C22, 
53C22, 55N07, 57M60, 57N75, 57Q05, 82820; 03C90, llEIO, 11H55, 17Al5, 
17C99, 18Fl0,51M20,52Cl7,55P25,57Ml0,57Sl7,57S25,81Pl0,82B23 
ISBN 0-8218-3147-X, LC 92-37675, ISSN 0081-5438 
193 pages (softcover), February 1993 
Individual member $77, List price $129, Institutional member $103 
To order, please specify STEKL0/196N 

[ VIDEOTAPES 

The Problem of Scale in 
Ecology 
Simon Levin 

J 

Environmental and ecological 
problems are currently front-burner 
national issues. This videotape presents 
a lecture by and an interview with Simon 
Levin, a leader in the application of 
mathematics in these areas. Drawing 
on a range of examples, Levin shows 
that the fundamental problem is relating 

processes that operate on very different scales of space and time-for 
example, the problem of global change centers on understanding how 
large-scale changes in temperature and greenhou.se ~ases translate 
into effects on individual leaves and plants. Levm discusses how 
mathematical methods can be used to approach such problems. In the 
interview segment of the tape, he provides further ba~kground ~n so~e 
of the topics in his lecture and discusses how he got mterested m this 
field of research. Because a mathematical background only at the level 
of calculus is assumed, this tape will appeal to a general scientific 
audience interested in environmental issues, as well as to students and 
researchers in the mathematical sciences. 

1991 Mathematics Subject Classification: 92, 34, 35 
ISBN 0-8218-8081-0 
NTSC format on 112" VHS videotape; approx. 60 minutes, January 1993 
Individual member $34.95, List price $54.95, Institutional member $44.95 
To order, please specify VIDEOI84N 

New Videotape Set! 
The following videotapes (codes VIDEOn2-_77) are from the . 
Fiftieth Anniversary Meeting of the Metropolitan New York Section 
of the Mathematical Association of America, May 1991. Save an 
additional 10% when you purchase VIDEOSn2-77 as a set. 

ISBN 0-8218-8080-2 
Individual member $162, List price $270, 
Institutional member $215 
To order the set, please specify VIDEOn8N 

The Teaching of Calculus: 
Careful Changes 
Gilbert Strang 

Well known for his textbooks and 
his attention to students, Gilbert Strang 
has some novel ideas about how to teach 
calculus. In this insightful videotaped 
lecture, Strang discusses how concepts 
that commonly confuse students can 
be used as springboards to better 
understanding. For example, students 

often confuse the functions x3 and 3x. In fact, for some values of x~ the 
graphs of these two functions look very similar ~nd actu~ll~.cross. m 
two places. Using a computer to plot such functions avoids ftoodmg 
the course with. numbers", as Strang puts it, and improves the students' 
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ability to visualize. He shows how looking at integration numerically 
on a computer can help students to better understand infinitesimals. 
J{e also presents computer "experiments" with iterations of functions 
that produce surprising and intriguing results. This videotape is useful 
to anyone interested in new ways to teach calculus and mathematics in 
general· 
1991 Mathematics Subject Classification: 00 
ISBN 0-8218-8068-3 
NTSC format on 1n" VHS videotape; approx. 60 minutes, November 1992 
Individual member $29.95, List price $49.95, Institutional member $39.95 
To order, please specify VIDEOn2N 

Descartes and Problem 
Solving 
Judith Grabiner 

This videotape captures a lively, 
vivid, and meticulously researched 
lecture by the noted mathematical 
historian Judith Grabiner. In looking at 
Descartes' approach to problem solving, 
Grabiner brings into focus his general 
philosophy that, unless one has method, 
one will never discover anything useful. 

His general method was to reduce a geometric problem to an algebraic 
one and then construct a curve that solves the algebraic problem. 
Grabiner demonstrates how Descartes used this method in a particular 
situation. Connecting this mode of thinking to the history that preceded 
Descartes, she shows how he combined, extended, and exploited earlier 
methods. The lecture is accessible to undergraduates with an interest 
in mathematics and would make a fine supplement to a course in 
mathematics or mathematics history. 

1991 Mathematics Subject Classification: 01 
ISBN 0-8218-8069-1 
NTSC format on 1n" VHS videotape; approx. 60 minutes, November 1992 
Individual member $29.95, List price $49.95, Institutional member $39.95 
To order, please specify VIDEOn3N 

Cosets, Clusters, 
Spinsters, and the 
Schroder-Bernstein 
Theorem 
Paul Halmos 

This engaging lecture takes the 
audience on a foray through a number 
of mathematical areas in search of 
connections betw~n two very different 
problems. The first problem is a theorem 

of G. A. Miller from 1910 which comes from the structure theory 
of finite groups. The second problem is a theorem of von Neumann 
from 1935 concerning spectra of Hermitian operators on a Hilbert 
space. Demonstrating his gift for lucid exposition, Halmos shows how 
these two seemingly unrelated problems are actually linked to the 
well-known marriage problem. The unity of mathematics emerges as 
the dominant theme as Halmos skillfully ties together a number of 
mathematical threads involving group theory, topology, operator theory, 
finite combinatorics, analysis, and infinite set theory. The lecture would 
be accessible to undergraduates with a basic background in group 
theory and point set topology. 

1991 Mathematics Subject Classification: 04, 20, 47 
ISBN 0-8218-8070-5 
NTSC format on 1n" VHS videotape; approx. 60 minutes, November 1992 
Individual member $29.95, List price $49.95, Institutional member $39.95 
To order, please specify VIDEOn4N 

Pedagogical Peeves 
and Other Complaints 
of Age: Crazy AI, Still 
Teaching Calculus after 
All These Years 
AI Novikoff 

At times wildly funny, always 
thought-provoking, this videotaped 
lecture provides insight into some of the 
central problems in teaching and learning 

calculus. Although such student foibles as f(x + y) = f(x) + f(y) 
make Novikoff want to "sue in the World Court," he also has great 
sympathy for the genuine confusion students feel when confronted 
with supposedly clear mathematical explanations that actually obscure 
the basic ideas of the subject. Presenting a smorgasbord of specific 
examples, Novikoff builds his basic point: mathematics makes sense, 
but textbooks and teachers often don't. His examples not only can help 
teachers of calculus improve their presentations of particular topics, 
but also reflect a teaching philosophy that emphasizes responding to 
students, what they know and what they don't, what makes sense 
to them and what doesn't. Anyone who teaches mathematics will 
appreciate this engaging and insightful lecture. 

1991 Mathematics Subject Classification: 00, 01 
ISBN 0-8218-8071-3 
NTSC format on 1n" VHS videotape; approx. 60 minutes, November 1992 
Individual member $29.95, List price $49.95, Institutional member $39.95 
To order, please specify VIDEOn5N 

Combinatorial Recon
struction Theorems 
Ronald L. Graham 

In this videotaped lecture, Ronald 
Graham displays his characteristic 
panache for lucid, engaging presentations. 
Shedding light on a little comer of 
discrete mathematics, he reveals a 
panoply of intriguing connections to 
other parts of mathematics. The subject 
is "finite Radon transforms"-the 

discrete-group analog of the usual Radon transform. Investigating the 
problem of inverting the Radon transform leads, from one approach, to 
linear recurrence polynomials and elliptic curves. A second and very 
different approach to inversion leads into coding theory, algorithmic 
questions, and NP-completeness. Each approach provides different 
kinds of information. In addition to looking at the matter of existence of 
the inversion, Graham examines the thorny question of actually finding 
it. This lecture would be accessible to undergraduate mathematics 
majors and would be of interest to many at the research level as well. 

1991 Mathematics Subject Classification: 05, 20, 42 
ISBN 0-8218-8075-6 
NTSC format on In" VHS videotape; approx. 60 minutes, November 1992 
Individual member $29.95, List price $49.95, Institutional member $39.95 
To order, please specify VIDEOn6N 
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Coloring Knots 
Sylvain Cappell 

This videotaped lecture provides an 
excellent introduction to knot theory. 
Taking an intuitive, pictorial approach, 
Cappell describes some of the deep 
connections between knots and some 
fairly abstract mathematics. The lecture 
begins at the beginning, with basic 
definitions clearly laid out. Cappell 
shows how the technique of coloring 

looks at polynomial equations, pointing out that knot theory provides 
the simplest case in which one can examine the topology of complex 
varieties. Moving on to a discussion of surgery and knot complements, 
he connects the discussion to branched coverings, which seem to hold 
a tantalizing key to describing all three-manifolds. Cappell's lucid, 
energetic lecture style keeps the presentation moving at just the right 
pace. This videotape would provide a fine introduction to the subject 
for an audience of undergraduate mathematics majors. 

1991 Mathematics Subject Classification: 57 
ISBN 0-8218-8079-9 

different segments of knots provides a simple way to bring in some of 
the main ideas of the subject. He notes that knots naturally arise when one 

NTSC format on 1/2" VHS videotape; approx. 60 minutes, November 1992 
Individual member $29.95, List price $49.95, Institutional member $39.95 
To order, please specify VIDEOn7N 
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Mathematical World 
Volume 2 

Fixed Points 
Yu. A. Shashkin 

Shashkin's book contains a popular exposition of fixed 
point theory. Theorems on fixed points for continuous maps 
of a segment, a square, a circle, and a two-dimensional 
sphere are proved. All required notions such as continuity, 
compactness, and degree of a map are explained. Auxiliary 
propositions, such as Sperner's lemma, are proved. Applica
tions and exercises are given. Fixed Points is accessible even 
to students at the high school level. 

1991 Mathematics Subject Classification: 01, 54 
ISBN 0-8218-9000-X, 77 pages (softcover), December 1991 
Individual member $19, Ust price $24 
To order, please specify MAWRLD/2NA 

y -------------------------

All prices subject to change. Free shipment by surface: for air 
delivery, please add $6.50 per title. Prepayment required. 
Order from: American Mathematical Soctecy, P.O. Box 5904, 
Boston, MA 02206-5904, or call toll free 800-321-4AMS In the 
U.S. and Canada to charge with VISA or MasterCard. Canada 
residents, please add 7% GST. 
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Miscellaneous 

Personals 
Kishore B. Marathe, of Brooklyn Col
lege of the City University of New 
York, was awarded a visiting research 
professorship by the Gruppo Nazionale 
di Fisica Matematica of the Consiglio 
Nazionale delle Ricerche, Italy, during 
January 1993. 

JohnJ. Kemeny, of Dartmouth Col
lege, died on December 26, 1992 at the 
age of 66. He was a member of the So
ciety for 44 years. (Please see the News 
and Announcements section of a future 
issue of the Notices for a more extensive 
article.) 

was a member of the Society for 50 
years. 

Janet D. Thomas, of Rydal, Penn
sylvania, died on October 21, 1992 at 
the age of 87. She was a member of the 
Society for 59 years. 

Visiting Mathematicians 

Deaths 
Heribert Fieber, of Graz University, 
died on September 20, 1992 at the age 
of 64. He was a member of the Society 
for 20 years. 

Ting K. Pan, Professor Emeritus of 
the University of Oklahoma, died on 
August 12, 1992 at the age of 83. He 
was a member of the Society for 42 
years. 

Charles W. Pflaum, of Warsaw, 
New York, died on September 28, 1992 
at the age of 71. He was a member of 
the Society for 49 years. 

Supplementary List 
Mathematicians visiting other institu
tions during the 1992-1993 academic 
year have been listed in recent issues 
of the Notices: October 1992, p. 960; 
November 1992, p. 1129, December 
1992, p. 1291, and January 1993, p. 70. 

Peter Hess, of the University of 
ZOrich, died on November 29, 1992 at 
the age of 51. He was a member of the 
Society for 22 years. 

E. Baylis Shanks, Professor Emer
itus of Vanderbilt University, died on 
December 9, 1992 at the age of 79. He 

Kishore B. Mara the (U.S.A.), Grup
po Nazionale di Fisica Matematica, 
CNR, Differential Geometry, Mathemat
ical Physics, 1193. 

Memorial Gifts and Commemorative Gifts to the American Mathematical Society 
You have an opportunity to honor the memory of a colleague, friend 

or famUy member with a memorial gift in support of the Society's work 
to promote mathematical scholarship and research. 

addition, an acknowledgment will be sent to you upon receipt of the 
gift. and your name will be listed in the Notices annual listing of 
Contributions. 

If you would like to make a donation, please complete the attached 
form and return it to the address below. The Society will acknowledge 
your gift by sending notification to the person you designate. In 

Memorial gifts to the Society. or gifts in honor o{ special occasions, 
are a distinctive way to remember a colleague, friend or famUy member 
while supporting the work of the American Mathematical Society. 

Enclosed is my (our) memorial gift of$ _______ to the American Mathematical Society. 

Please print 

Donor's name ________________ _ Street address. _________________ _ 

City/Stare/~P------~-------------------------------
0mMemorym ________________ 0InHonorm ________________ ___ 

'Please indicate whom the AMS should notify: 

Name____________________ Str~taddress~-----------------

City/Stare/~P-----------------------------------------------------------------------

Please make checks payable to the American Mathematical Society and send them to the following address: 
American Mathematical Society • P. 0. Box 5904 • Boston, MA 02206-5904 

For further irifonnation contact the AMS Development Qt1ice at 401-455-4114 

To use VISA or MasterCard*, send to: American Mathematical Society • P. 0. Box 6248 • Providence, RI 02940-6248 

OVISA Q MasterCard Card number: ______________ _ Expiration date:--------
&gnature: ________________________________________ __ 

* Please note: A minimum gift of $20.00 is requested on Visa or MasterCard. 

Q Please check if you do not wish this information to be printed in the Notices annual listing of contributions. 
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New Members of the AMS 

ORDINARY MEMBERS RECIPROCITY MEMBERS Thomas Jay Towell Urve Kangro 

Kenneth J Behrens, Rome, NY Australian Mathematical Society Auburn University Christopher Jason Larsen 

Alia B Burmistrova, Chelyabinsk, George Donald Handley Fan Gao Central Michigan University 
Rep of Russia 

Edinburgh Mathematical Society Lynn LMorey Subir Chowdhury 
Michael J Callahan, Saint John's 

College, Oxford, England Anthony James Small Bowling Green State University Dean Charles Fritzemier 

Jun Cao, Univ of South Florida, Irish Mathematical Society Charnetta Melinda Holman Timothy Arnett Gavin 

Tampa John J Harte Mario Medvedovic Elizabeth Marion LaChance 

Won-Jae Chang, Seoul National London Mathematical Society Brown University Jason Louis Lyman 
Univ, Korea Michael William Maksymetz 

Eleanor Feingold, Menlo Park, CA Joel F Feinstein H Sajeeva Balasuriya 
Tabitha Young Mingus 

Pedro Martinez Gadea, Consejo Mathematical Society of Japan Michelle Boue 

Superior de Investigaciones Katsumi Sasaki Joshua R Brandon Tammy S Neitzke 

Cientificas, Salamanca, Spain Gelonia Lojean Dent David Michael Pauken 

Hansjorg Curd Geiges, Stanford 
Societe Mathematique Suisse Antonio Gelonete-Neto J Michael Swathwood 

Univ, CA 
Monica Jeanne Eder Sanja Hukovic Steven Richard Wood 

Stanislaw Goldstein, Lodz Univ, Sociedade Brasileira de Matematica Harl P Krishinan Claremont Graduate School 
Poland Ruy Exel Zhi-bin Lei Mark S Gibson Sr 

Nancy E Hampton, Cape Girardeau, Chao-Qun Li Sung-Hwan Kim 
MO 

David A Johnson, Appleton, WI 
Hong Liu Ruth Monarrez 

Ron Karidi, Tel Aviv Univ, Israel NOMINEE MEMBERS Chenghui Luo Huilin Zhou 

Boris A Kushner, Univ of Pittsburgh, Agnes Scott College 
David Ross Miller Clarkson University 

Johnstown, PA Laylage L Courie 
Yves Moreau Andrew J Fredricks 

K C Madan, Univ of Bahrain, Saudi Robert R Petrocelli Joshua David Glasser 
Arabia American University Kavita Ramanan Gregory Viktorovich Govzev 

Richard James McLean, Los Alamos, Dalila R Benachenhou Mark John Robson Joel R Helms 
NM Allan S Kamara 

Dharmendra S Modha, La Jolla, CA Carol A Tasclone 
Kurt Allen Sebastian Taras Igorevich Lakoba 

Yuriy I Nyashin, Perm, Rep of Xiaotie She Colgate University 
Russia 

Amherst College Hsuan-Wen Su David Anthony Pepe 
Pavlovich Sergei Ohezin, Ural State 

Susan W Goldstine Maleafisha Stephen Tladi 

Univ, Ekaterinburg, Rep of Karen Elizabeth Perfetti Kazuhiko Yamada 
Colorado State University 

Russia Arizona State University Bryn Mawr College 
Gary Preston Kenyon 

Roberto J Sagastume, Bronx, NY Messan Goudjo Amewou-Atisso Tanya Irene Schmah 
Shannon R Overbay 

Joseph Saucedo, Winter Springs, FL Nancy Margaret Byrnes Concordia University 
Isaac V Shragin, Perm, Rep of John C Dollarhide 

California lnst of Tech Kenty J M Adams 
Russia Alan R Howard Anatoly I Baumstein Faiz Ahmad 

Lev Shteinberg, Mayaguez, PR Houzhi Jin Mark Robert Meloon Mohammed Rezaul Karim 
Guang Fu Shu, Academia Sinica, 

Jodi Lorraine Mead Muruhan Rathinam Vadim Lioubimov 
Beijing, People's Republic of 

Mandor Sieben Mikhaie K Rudnev Gerald H G Paquin 
China 

Alexander Vasilev, State Univ of Hattan Zain Tawfiq Elizabeth Anne Wedeman Chakravarthi K Raghunatban 

Saratov, Rep of Russia Tjasa Vesel California State University Nasser Saad 

Glenn Joseph Winbish, Montgomery, GeorgeGWu Sacramento Nathalie Stievenart 
AL Arkansas State University Hardev K Dhillion Cornell University 

A Wiweger, Warsaw, Poland Tracy Dawn Hamilton 
Guan Quan Zhang, Chinese 

Gary Wayne Austin Marcelo Aguiar 

Academy of Sciences, Beijing, Duane Edward Doyle Wayne D Hild Maria M Gordina 

People's Republic of China Jason Irwin Gould Sonya J Reichel Graham T Herrick 

Shi Qing Zhang, Chongqing Univ, Joy Abel Holloway Carnegie Mellon University Martin W Hill 

People's Republic of China Mohammad H Kahkesh Matthew Clive Bishop Min Jeong Kang 
Irma Lorenza Moulton Jeffery J Boats Wicharn Lewkeeratiyutkul 
Gregory Scott Robertson Weiging Huang Yi Lin 
Donna Lynn Statler Raul Kangro Lisa A Orlandi 
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Shu-Yen Pan Tim Cook Changying Liu Haibo Wang 
Keith Sollers Norman Danner Larry Shu-Chung Liu Ohio University 
Yuhai Wu Theresa Ann Dec LiLiu Patrick Baker 

Dartmouth College Jeffrey Lee Johannes Jie Miao Boris Friedman 
Matthew A Poage Ning Ju Cristian Bogdan Nicolescu QYan 
Tamara Beth Veenstra Mohd Nasir Khalid Yun-Myung Oh Oklahoma State University, Stillwater 

Duke University Eun Heui Kim Haiyan Wang Mutaz Tawfig AlSabbagh 
Andrew Ladislaus Barnes Rajesh S Kulkarni Christopher R Weiss Mark Amo Anglin 
Christopher Thomas Odden Meng Li Deborah Anne Wienbrauck Mark G Dahlke 
Emily E Puckette Adam Maggio Yang Yu Roger G Dillman 
Sidney S Smith Kathleen Ann McWilliams Jinjin Zmao Luke B Foster 
Lun-Yi Tsai Gheorghe Minea Millersville University of Pa Bradley Scott Fuxa 

East Texas State University, 
Victor Patrangenarn Scott A Humpert Xihoji Liu 

Commerce 
Kaushal Kumar Verma Brian A Koppenhaver Thilagavathi Murugesan 

Nancy Ann Blackowiak 
Benjamin J Wilson Susan P Raught Andrew Blair Perry 

Byron L Griffin 
ZeYu Michele D Wishard Ronald L Pitman 

Deborah L Hewitt Cong Zhao Nicholls State University Oregon State University 

Eastern Washington University Kent State University, Kent Brenda L Babin Roger A Ahders 

Brinn Ann Harberts James Baglama Sherri Feiga Belanger Robert R Claus 

Kristin Humphrey Darren L Deeter North Carolina State University Joseph A Gottsch 

Bruce Edwin Mykland David A Harter Farshad Bathaee Robert E Kaake 

Christine A Peppers Patrick M Kirwan Jeffrey V Bubera Shangjing Li 

Sabrina D Robinson Sami Mkaddem NanChiek Jay Chiu Ann M Peterson 

Deborah Ann Watkins David A Schall Julie A Drewry Jack Andrzej Serafin 

Furman University 
Brian D Staudt Julius Alton King Scott Holland Settlemier 
Qin Zhang Richard Ervin Klima Robert E Shultz Emily Ann Johnson 

Louisiana Tech University Nina Ellen Kottler Richard Christopher Vaughn 
George Mason University Ning Fu Francis Robert Malizzo Greg Owen Walker 

Mitchell Komaroff Daniel James Granfors Neil Phillip Sigmon Sara E Williams 
George Washington University Mahmoud R Harb Tammy Michelle Simon Christine M Wiltgen 

Scott R Katz Chandrasekaran Murali Christopher A Wooten Farzaneh S Zaerpoor 
Georgia lnst of Tech Mankato State University North Dakota State University, Fargo Eugenia Yu Zhou 

Jimme Lee Davis Jr Michael Dean Haagenson Khaled A Dib Polytechnic University 
Colleen Anne Haddon Peter Svolopoulos Daniel Ernest Honigs William Thomas Byrne 
George Martin Hall 

McMaster University Northeast Missouri State University Ernst Etienne 
Xue-feng Yang 

Changsheng Chen Scott D Beattie Wharton P Hinds 
Goucher College Eric Derby Northeastern Illinois University Rachel Jacobovits 

Wendy Michiko Tamashiro Dalibor Froncek Stephen William Hancock Bryce James Linfield 

Grad School & University Center, Diane Marie Hagglund Northwestern University 
Feliks Podgaits 

CUNY Michael Klemm Alexander Bekker Princeton University 
Maria Angela Weiss Menaka Lelwala Sally Ann Cheatham Kin Yan Chung 

Humboldt State University Eithne M G Murray Youngna Choi Brian D Conrad 

Garrett Clark Gregor Tarit Kanti Saba Joseph J Franecki Tomas Luis Gomez 

Teresa Matsumoto Leslie Nadeem A Siddiqi Ming-Chia Li Kathleen Gretchen Greene 

Joseph Wallace Macpherson Christian Viarl Weber Rosemary Catherine Martin Ko Honda 

Idaho State University Memphis State University Thomas J Nyshom Joseph Muscat 
Livia Oh Jennifer Ann Fortin Jill R Faudree Oberlin College Peter D Sepanski Mary Ann Kelso Sho Rong Lee John W Hoggard Terence Chi-Shen Tao Thomas Haas Misseldine Nirupa Raghu Minasandram Linda Martin Vinayak Vatsal Heather Elizabeth Murray Lubomir Soltes Ian B Robertson 

Sarah Robin South Stephanie B Wehry Ohio State University, Columbus 
Purdue University 

Terri Burdette Tarres Jiaxiang Zhao Cornel Balteanu 
Guglielmo Rabbiolo 

DougWWarner Mi Zhou Sergey G Butkevich 
William R Vautaw 

Illinois I nst of Tech Michigan State University George Pete Caleodis 
Dmitri Weiss 

Jian Shi Paul Anthony Badalamenti Charles David Carlson 
Tamara S Womer 

Indiana University at Bloomington Brian J Barnard Andrey D Degtyar Queen's University 

Ratnakar Amaravadi Ratan Kanti Barua Yong Du PKim Denver 

Devraj Basu Rangfu Chen Judith M Dupee Reed College 

Paul Albert Besold Hwee Hoon Chung Sharona L Krinsky Karl J Juhnke 

Andrea Bondor Tangan Gao Laura Ellen McCallister Keith R Steiger 

Andrew M Brantlinger Matthew Joseph Iskra Stelian Mihalas Rensselaer Polytechnic lnst 
Leon Q Brin Victoria A Kilius Stephanie A Rieser Jonathan Philip Bernick 
Wenfang Cheng Chungsup Lee Brian Alan Snyoer Kirk Steven Parsons 
Steven E Clarke Guoqing Li Anastasia '!Yurina Janice Mary Perdek 
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New Members of the AMS 

Arturo Portnoy Yan Zheng Michael A Mandell Tu-Yi Rita Li 

David A Taylor Trinity College Luis Jose Roman Shu-Hui Lin 

Gregory Keith Van Patten Jeffrey Vanderclute Todd W Rowland Masdar 

George Vincent Wyatt Glenmore Anthony Wiggan Ramesh Sreekantan Kelly Karl Miller 

Rollins College Wei Zhu Jiahong Wu Kurt M Miller 

Richard P Vitvay Trinity University University of Colorado, Boulder Daniel Aaron Smith 

SUNY at Stony Brook Aurorita Abella Elizabeth M Batcho Patrick Urs Speissegger 

Shannon Kyle Wagner Tufts University Gwynneth G H Coogan Ivanka Stajner 

David Joe Gillihan Rich Lawrence Stankewitz 
Shippensburg University of Pa Tao Zhao 

Brian A Hagler SunHee Yoo 
Keith A McClaren University of Alberta Vivian Joan Kennedy University of Kentucky 

Southeast Missouri State University Mehri Akhavan-Malayri 
Barbara Celeste Long William Todd Ashby 

Dana LaNell Bollinger Assia Barabanova 
Karin Reisbeck Richard C Bowen 

Melina Buxton Sanath Boralugoda Stephen Ray Wood Phyllis Kristen Dutschke 
Linda Hope Tansil Faysal Elbaty 

University of Colorado, Colorado John Anthony Elkins 
Wendy L Touchette Petr Habala 

Springs Mark R Fahey 
Mark Alan Wetzler Ali Kamyabi-Gol 

Deborah J McKittrick Mary Elizabeth Falcon 
Southern Methodist University Richard Karsten Dana M Feldman 

William J Grum 
Hitoshi Katayama University of Connecticut, Storrs 

Salah Mehdi 
Christopher David Ruml 

Elena Kopotun Jennifer Lea Austin 
Christopher Robert Mizell 

Shikha Saxena 
Kirill Kopotun James P Caggiano 

Moriah Elizabeth Ogilvie 
Chris Kostiuk Haleh Ghaemolsabahi 

Melissa Jane Sherrel 
Bill Mines Reo Anacan Gonzales 

Tom Wayne Powers 

Southwest Texas State University Quan Peng Brian A Gordon 
Laura M Schueller· 

Pamela K Cook Moxun Tang Sharon Hill 
Anita M Sell 
Michelle L Smith Mary Ann Gilmer Oleg Verevka Kathleen L Hoover 
Stacie Renee Waters Kimberly Suzanne Kosmicke Paola Vivi Hong Sheng 

Xing Lin Christopher Want Slaven Stricevic 
Okyeon Yi 

Marshall Vincent Smith Paul Wiebe LiboWang University of Lethbridge 
Xiaobin Sun Yoji Yoshii University of Delaware 

Thang Van Bui 

Stanford University University of Arizona Anna Kasickova 
Ryan B Hayward 

Ursula Gritsch Jeff Allen Saunders Alexander Schliep 
Frank Schaffer 

Kevin Mitsuo lga University of Calgary Lixin Wen University of Louisville 

Sadok Kallel Dan-Mimai Calistrate University of Hawaii 
Paul David Kurtz 

Ernesto Lupercio Bill C S Chan Lucille M Imamura 
Nathan Thomas Matheny-

Leonid Victorovich Ryzhik Doreen Man Lor Chan Cathy Lynn Jackson 
Hansard 

Anna Mikhailovna Tsalenko Don Hul K Cheng University of Houston 
Rajagopal Sriperumbudur 

Stephen F Austin State University GangLi John Gordon Alford 
University of Manitoba 

Lee M Hearne Prescilia S F Ma Ermelinda G DeLa Vina 
Xiaomin Bao 

Dawn Renee Slavens Creighton G MacDonnel Michael Richard Kinter University of Massachusetts, Amherst 

Swarthmore College Petr Zizler Joseph M Kitchen Glenn D Abate 

Samuel K Vandervelde University of California, Davis Myunghee Lee Rosanna Galotta 

Texas A & M University Elyon DeKoven Andrea M Reiff Ulrica Y Wilson 

Bradley Ernst Aldis Thomas Fundi Rutaganira David Forrest Termuhlen University of Massachusetts, Boston 

Sandra Kay Davis Richard Paul Vaughn University of Idaho Vibha Vishnu Date 

Joely Sue Eastin Donghong Zheng Ryan Ruddy University of Minnesota-Minneapolis 
Anda Gadidov University of California, Santa University of Illinois at Doris Y Chiang 

Cesar Luis Garcia Barbara Urbana-Chompaign Sarita Kinney 

Jorg Hanisch Anneke Bart Eugenio P Balanzario Yonghoi Koo 

Larry J Hanus Axel Boldt Dean Kumar Banerjee Lee Urton 

Wei Hua Gary John Brookfield Soo Yeon Chang University of Mississippi 
Adrian lonescu Todd Ebert Amalavoyal Madhava Chari Catherine Ann Abraham 
Joe E Kahlig Harald Haller Hsiang-kun Cheng Mary Nell Bullock 
Vasile Lauric John Jeremy Jasbinsek Youn-Seo Choi Melanie Ann Buntyn 

Chengzhi Li Soo H Kim Thomas Alan Claypool Virginia A Hubbard 

Arlene Virginia Ligh Amy K Lorentz Christopher David Curtis Leland Kapel Kirkendoll 

Paul KC Lin Dawn Michelle Maidment Mingde Dai Margaret Evalayne McGuire 

Guoquan Meng Virginia M Sheridan Charles Lundon Dunn Karen Denise Morgan 

Gelu Fanica Popescu Scot A Woodward Ion Paul Georgiou Michael Brady Page 

Vanessa Kathleen Renfrew University of Chicago Elizabeth J Gibbons Awanish Ranjan 

Alex Sopasakis Maria F Basterra Timothy Edward Grant Phillip Parker Robinson Jr 

Lakshmi M Vadi Rowen Bradley Bell Jeong-Hoon Hahm Jonathan Paul Schinhofen 

Andries Brink Van der Merwe Pavel Belorousski Stephen M Harding Pam G Thompson 

Deborah A Walter Corey Edison Brady Jui-Chun Hsu University of Missouri-Columbia 
Puhong You Yingjie Liu Stephen Seng Wah K wek Nabil Ghanem 
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Lori E Houghton 
Chris Kanagawa 
Massoud Moslehpour 

University of Montana 
Ross P Abraham 
Kirk Merlin Ahlberg 
Michelle S Erickson 
M Danil Hendry Gamal 
Shiow-Lan Gau 
Parapat Gultom 
William A Heider 
Andy Keck 
Jacquelynn Marie Miller 
Angelique Pftveger 
Huaiqing Sheng 
Wamiliana 
Chia-Hung Weng 
Barbara F Zuuring 

University of N C at Greensboro 
Stephen W Adkin 
Jerry Milburn Barnes 
Ruby L Edwards 
Buddy F Jones 
Amy Lynette Phelps 

University of Nebraska at Lincoln 
Cyrus Jay Brown III 
Stephanie Ann Fitchett 
Paul C Gierke 
Betty J Harmsen 
Alan Hughes Hartford 
Roben Jajcay 
Tatiana Jajcayova 
Erica Lee Johnson 
Steve J Johnson 
Jennifer L Langdon 
Bonnie Diane Mautz 
Ferhan Merdivenci 
Cheryl Lynn Olsen 
Jennifer Lynn Raschko-Muller 
Kosei Tsukada 
Anthony J Verbsky 
Kaicheng Wang 

University of Nevada, Reno 
Keith A Oayton 
Sue Myers Knafelc 
Debra E Palmquist 
Catherine Elsie VanWoen 
Li Wang 
Mark Lawerence Zimmerman 

University of North Texas 
Aimee Joy Ellington 
Jae Seung Lee 
Guy Keith Lovan 

University of Oklahoma 
Roger K Berry 
Linda Sue Braddy 
Chi Chen 
Hamide Dogan 
Ronald D Kirkpatrick 
Jonathan P Lee 
Sijin Lin 
Jeffrey Leroy Melrose 
Wil RPippin 
Sherry Jean Ray 

New Members of the AMS 

Renlong Xia 
Li Zhang 

University of Oregon 
Frederick Jay Follansbee 
Jed E Herman 
Michael Paul Hitchman 
Amelia C Jones 
Christopher Charles Lane 
Kenneth P Mulder 
Alex Rabchuk 
Brian K Sanders 
John Andrew Viator 

University of Pennsylvania 
Nagua Abdel-Moltaleb 
Jeffrey Daniel Achter 
George Skaff Elias 
John Thomas Guthrie 
Andre'y Yurevich Lazarev 
Michael Viktopovich Movshev 
Scott David Pauls 
Alkes L Price 
Peter Selinger 
Jason Yunger 

University of Pittsburgh, Pittsburgh 
Yi-Kuan Lee 

University of Rhode Island 
Michael Joseph Arciero 
Kelly Ann Molkenthin 
Soudabeh Shah-Hosseini 
Michael L Wenh 

University of Rochester 
Richard John Caffelle 
Lianfang Liu 
Jeffrey Hongyu Wang 
Jie Wu 
Miguel Alejilndro Xicotencatl 
Yuan Zhou 

University of South Alabama 
Runa Basu 
Stephen Allan Bru 
Trent D Buskirk 
Carla Suzanne McConnell 
Todd Heflin Pate 

University of South Carolina 
Mohamed A Al-Lawatia 
Kelly Katherine Chappell 
Anping Chen 
Yu Chen 
Fabian Ariel Chudak 
Emil-Adrian Cornea 
Eva Czabarka 
Vladimir Vladiwivovich Dubinin 
Sofia M Gervas 
Chih-Chang Ho 
Yu-ping Hsu 
Kevin M Jenerette 
Andre Kundgen 
Dorina Irena Mitrea 
Marton Nagy 
Fuming Wu 

University of Southern California 
Ming Gao 
Michael James Miller 
Min Ouyang 

Theodore H Pitts 

University of Tennessee, Knoxville 
Steven Carl Daniel 
Teresa Jo Fouts 
Ben T Leonard 
Jeffrey T Louallen 
Scott E Munn 
Daryl Alan Neergaard 
Amy ERamsey 
Pamela Lynn Stanfield 

University of Texas at Austin 
Teresa Michelle Henry 
Bong-Sik Kim 
SeonHoLee 
Manin Russell Livingston 
Russell W Lutz 
Seungsang Oh 
ChanseokPark 
Taewan Park 
Nahid Rouhani 
Yudi Soeharyadi 
Elie T Tamer 
Sung Sik Yun 

University of Texas-Pan American 
Marieruz Cantu 
Teresa Mae Chiles 
Marta I Corpus 
Javier Hernandez 
Agustin Juan Jaramillo 
Maribel Leija 
James Cody Pemberton 
Dorothy Denise Serna 

University of Toledo 
Joerg Ackermann 
Neelam Prabha Goswami 
Eileen M Steadman 

University of Tulsa 
Hakan Armagan 
Sherrie Lynn Asberry 
Rich Douglas Rector 

University of Utah 
Ermekgul Akylbekova 
Chi-kan Chen 
Shimping Chen 
Wei Chen 
lonut Ciocan-Fontanine 
Rita Heagren 
Joo-Mok Kim 
Yongnam Lee 
Natalia Macura 
Eric Stephen Marland 
Jose :i...uis Pereyra 
Peter A Spiro 

University of Vermant 
Sabrina Mary Burke 
Eric Frank Caputo 
Tsana W Costa 
Wen Ding 
Carlos Robert Greene 
Graciela S Herrera 
Holly J Rosson 
Scott A Stevens 
Qifu Zheng 
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University of Virginia 
Diane Leslie Carlyle 
Wan-Ying Chang 
Robert Lee Donaway 
Thomas E Goebeler Jr 
Anhur F Heezen III 
James W Hunt 
David James Hunter 
Chenxiong Le 
Eric Douglas Peterson 
Anhur C Roselle 
Daniel D Shifflett Jr 
Jeffrey Duryea Thacher 
Ronghua Yang 
Joanne Zhang 

University of Western Ontario 
Stephanie Pearl Burgoyne 

University of Wise, Stevens Point 
Amy Lynn Evans 
Megumi Fujita 
Steven Gerard Glinski 
Kandace Alice Heiser 
Debra Lynn Sitka 

University of Wisconsin, Madison 
Patrick W Brundage 
Patrick D Burghardt 
John Simon Caughman IV 
Jonathan Robert Celeste 
Wenchieh Chien 
Dolores A Danneker 
Evan John Griffiths 
Shu-Yu Hsu 
Christopher Mathew Kribs 
Brian D Kruse 
Jeong-Ho Lee 
Ana Meda-Guardiola 
Dongho Moon 
David Ross Musicant 
Darren Bruce Parker 
Kan Qiu 
Lih-Ing Lynn Wu 

University of Wisconsin, Milwaukee 
Daning Chen 

University of Wisconsin, Parkside 
Craig R Hartnell 

University of the West Indies 
0 Michael Melko 

VP/ & SU 
Peter Todd Akers 
Mary Agnes Beals 
John Burkardt 
Gracido Marisa Cerew 
Jennifer Marie Deang 
George A Dickson III 
Jussi Maitt Heikonen 
Christopher W Holland 
Jinghong Kang 
Jong Hwa Kim 
Gregg Early Lee 
Xiaoming Liang 
Michael Scott Murphy 
Bruce C Reistle 
Aurora Diana Rubio 
Irene M Saul 
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New Members of the AMS 

Jianzhong Zhu Jeffrey Philip lgo Bridget Wisniewski Yale University 
Jinghao Zhu Karl KOman Wichita State University Yan Gao 

Washington University Alexander McNamarr Walters Matthias Martin Eller Julee Kim 

Robert C Culverhouse Kaixia Zhang David Fernando Hervas Andrew Valeri Kotlov 

Wayne State University Western Carolina University Ping Jiang Theodore James MacDonald 
HeeOh 
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Ciping Chen Charles J LaBaw Serguei V Lissianoi 
Mikhail Leonid Chumack Western Washington University Roxy DWalsh Christoph Martin Thiele 

Dennis M Connolly HelenE Bum Wei Xiong 

CONTEMPORARY MATHEMATICS 
Kazhdan-Lusztig Theory 
and Related Topics 
Vi nay Deodhar, Editor 
Volume 739 

This volume attests to the far-reaching influence of Kazhdan-Lusztig 
theory on several areas of mathematics by presenting a diverse set of 
research articles centered on this theme. The articles present recent 
work in Kazhdan-Lusztig theory, including representations of Kac-Moody 
Lie algebras, geometry of Schubert varieties, intersection cohomology of 
stratified spaces, and some new topics such as quantum groups. 

1991 Mathematics Subject Classification: 14, 17, 20, 22; 51, 55 
ISBN G-8218-515()-(1, 277 pages (softcover), December 1992 
Individual member $28, List price $46, Institutional member $37 
To order, please specify CONM/139NA 

Geometric Analysis 
Eric L. Grinberg, Editor 
Volume 740 

This volume contains the refereed proceedings of the Special Session 
on Geometric Analysis held at the AMS meeting in Philadelphia in October 
1991. The papers in this collection should help to better define the notion of 
geometric analysis by illustrating emerging trends in the subject. The topics 
covered range over a broad spectrum: integral geometry, Radon transforms, 
geometric inequalities, microlocal analysis, harmonic analysis, analysis on 
Lie groups and symmetric spaces, and more. Containing articles varying 
from the expository to the technical, this book presents the latest results in 
a broad range of analytic and geometric topics. 

1991 Mathematics Subject Classification: 53, 58, 52, 44 
ISBN Q-8218-5153-5, 167 pages (softcover), December 1992 
Individual member $24, List price $40, Institutional member $32 
To order, please specify CONM/140NA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment 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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Classified Advertisements 

sUGGESTED _USES for classified advertising are positions available, books or lecture notes for 
sale, books be1ng sought, exchange or rental of houses, and typing services. 

THE 1993 RATE IS $65 per inch on a single column (one-inch minimum), calculated from the 
top of the type; $35 for each additional Jb inch or fraction thereof. No discounts for multiple ads or 
the same ad in consecutive issues. For an additional $10 charge, announcements can be placed 
anonymously. Correspondence will be forwarded. 

Advertisements in the "Positions Available" classified section will be set with a minimum 
one-li~e hea~~ine, consisting of the institution name above body copy, unless additional headline 
copy 1s spec~1ed by the advertiser. Advertisements in other sections of the classified pages will 
be set accord1ng to the advertisement insertion. Headlines will be centered in boldface at no extra 
~harg~. Cl~ified rates are ~l~ulated from top of type in headline to bottom of type in body copy, 
mclud1ng lines and spaces w1th1n. Any fractional text will be charged at the next 1/z inch rate. Ads 
will appear in the language in which they are submitted. 

Prepayment is required of individuals but not of institutions. There are no member discounts 
for classified ads. Dictation over the telephone will not be accepted for classified advertising. 

DEADLINES are listed on the inside front cover or may be obtained from the AMS Advertising 
Department. 

. ~- S. LA~S PR~~IBIJ" di~riminati~n in employment on the basis of color, age, sex, race, 
rellg1on or nat1~nal ong1n. Positions Available" advertisements from institutions outside the U. s. 
~nn~t. be published unless they are accompanied by a statement that the institution does not 
d1scr~m1nate on these grounds whether or not it is subject to u. S. laws. Details and specific 
word1ng may be found near the Classified Advertisements in the January and July/August issues 
of the Notices. 

SITUATIONS WANTED ADVERTISEMENTS from involuntarily unemployed mathematicians 
~re accepted under certain conditi~ns for free publication. Call toll-free 800-321-4AMS (321-4267) 
1n the U.S. and Canada for further Information. 

SEND AD AND CHECK TO: Advertising Department, AMS, P. 0. Box 6248, Providence, 
Rho~e Island 02940. AMS location for express delivery packages is 201 Charles Street 
Prov~dence, Rhode Island 02904. Individuals are requested to pay in advance, institutions are not 
requ1red to do so. AMS FAX 401-455-4004. 

ARKANSAS 

UNIVERSITY OF ARKANSAS 
AT LITTLE ROCK 

Assistant Professor 

The University of Arkansas at Little Rock in
vites applications for a tenure-track Assistant 
Professor position starting Fall1993. Applicants 
must hold a Ph.D. in mathematics and have 
a strong commitment to teaching. Preference 
will be given to those candidates with active 
research programs in one or more of the fol
lowing fields; Differential Equations, Analysis, 
Computational Mathematics, Mathematical Biol
ogy. Outstanding applications in other fields will 
be given serious consideration as well. Salary 
commensurate with qualifications. 

Send resume, transcripts, and three letters 
of reference to: Dr. Alan M. Johnson, Chair of the 
Search Committee, Department of Mathematics 
and Statistics, University of Arkansas at Little 
Rock, 2801 South University, Little Rock, AR· 
72204-1099. . 

Applications received before March 1 , 1993 
will receive full consideration. 

The University of Arkansas at Little Rock is 
an equal opportunity affirmative action employer 
and actively seeks the candidacy of minorities, 
women, and persons with disabilities. Under 
Arkansas law, all applications are subject to 
disclosure. 

CALIFORNIA 

HUMBOLDT STATE UNIVERSITY (HSU) 

Applications are invited for a temporary (one 
or more expected) one-year, full- or part-time, 
assistant professor position for Fall 1993. Can
didates must possess an earned doctorate in 
a mathematical science at the time of ap
pointment, and must present experience or 
training in either mathematical modeling, sta
tistics, or mathematics education (elementary 
school teacher training preferred) with a com
mitment to teaching excellence. HSU, located 
on the California north coast, has an active 
mathematics faculty, a strong undergraduate 
major, and a masters program in mathemati
cal modeling of environmental systems. Direct 
inquiries to Search Committee, Department of 
Mathematics, Humboldt State University, Ar
cata, CA 95521-4957. Application deadline 15 
February 1993. HSU is an EO/AA employer. 

POMONA COLLEGE 

The mathematics department will have one or 
more visiting positions to replace faculty on 
sabbatical during 1993-1994. A demonstrated 
record of excellent teaching is required. Prefer
ence will be given to mathematicians who share 
research interest with members of our depart
ment. We particularly welcome applications from 
women and other groups underrepresented in 
higher education. For further information, please 
write us at: Visiting Appointments Committee, 
Department of Mathematics, Pomona College, 
Claremont, California 91711-6348. 
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UNIVERSITY OF CALIFORNIA, IRVINE 
Department of Mathematics 

Irvine, CA 92717 

Applications are invited for possible regular 
faculty positions in the following four areas of 
rese~rch: 1) applied and computational math
ematics; 2) geometry and topology (includes 
~eom~trical analysis~; 3) analysis and POE 
(10clud1ng mathematiCal physics); 4) algebra 
a~d nur_nber theory (includes algebraic and 
anthmet1c geometry). Very strong promise in 
research and teaching required. Positions are 
budgeted at the assistant professor level. Ap
plicants should send a resume, reprints and 
preprints, and (for assistant professor positions) 
dissertation abstract and ask three people to 
send letters of recommendation to: Chair of the 
Recruitment Committee, at the above address. 
We should receive the material no later than 
F~b~ary 15, 1993. The University of Califor
ma 1s an Equal Opportunity/Affirmative Action 
employer committed to excellence through di
versity. 

UNIVERSITY OF CALIFORNIA, IRVINE 
Department of Mathematics 

Irvine, CA 92717 

Subject to availability of resources and ad
ministrative approval, applications are invited 
for several one or two year Visiting Assistant 
Professor positions in the following areas of 
research: 1) applied and computational math
ematics; 2) geometry and topology (includes 
geometrical analysis); 3) analysis and POE (in
cluding mathematical physics); 4) algebra and 
number theory (includes algebraic and arith
metic geometry); 5) logic and set theory, 6) 
probability. Strong promise in research and 
teaching is required. Salary $30,50()-$38,800. 
Teaching load: six quarter courses per year. 
Applicant should send a resume, reprints and 
preprints, dissertation abstract and ask three 
people to send letters of recommendation to: 
Chair of the Recruitment Committee at the 
above address. We should receive the ma
terial no later than February 15, 1993. The 
University of California is an Equal Opportu
nity/Affirmative Action employer committed to 
excellence through diversity. 

GEORGIA 

VALDOSTA STATE COLLEGE 

Mathematics: The Department of Mathemat
ics and Computer Science of Valdosta State 
College invites applications for a tenure-track 
position at the Assistant or Associate Professor 
level beginning September 1, 1993. The Ph.D. 
is preferred, but consideration will be given 
to ABO's with the Master's degree required 
in mathematics or statistics and who are near 
completion of the degree requirements for the 
doctorate. Special consideration will be given 
to applicants in the areas of analysis, applied 
mathematics, probability, or statistics, numerical 
methods, operations research, and optimiza-
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tion. Applicants should have a commitment to 
excellence in teaching and continued scholarly 
activity. 

Application deadline is February 15, 1993. A 
letter of application, vita, and names and phone 
numbers of three references should be sent 
to John W. Schleusner, Head, Department of 
Mathematics and Computer Science, Valdosta 
State College, Valdosta, Georgia, 31698. VSC 
is an AA/EOE. 

WESTERN ILLINOIS UNIVERSITY 
Department of Mathematics 

The Department of Mathematics invites appli
cations for two tenure-track positions at the 
Assistant Professor level beginning Fall 1993 
subject to funding. Position 1 - Mathematics 
Education (elementary or middle school expe
rience). Position 2 - Mathematics Education 
(secondary school experience) preferred/will 
consider Applied and Computational Mathemat
ics. The Department has an excellent program 
in Mathematics Education with the faculty hav
ing ample opportunities for in-service consulting 
and professional development. Various content 
and method courses are offered for elementary, 
middle, and secondary mathematics teacher 
education. In the area of Applied and Compu
tational Mathematics, the faculty is very active 
in research and the department is anticipat
ing expanding its course offerings including 
optimization. Doctorate is required. Successful 
candidates must demonstrate superior teaching 
and participate in research and service activi
ties. The department offers both the Bachelors 
and Masters degrees in mathematics. 

Send curriculum vita, photocopies of grad
uate transcripts and at least three letters of 
reference to: Mackinley Scott, Chairperson, 
Department of Mathematics, Western Illinois 
University, Mucomb, IL 61455. 

THE SELECTION PROCESS WILL BE
GIN MARCH 15, 1993. WIU IS AN EQUAL 
OPPORTUNITY/AFFIRMATIVE ACTION EM
PLOYER. APPLICATIONS ARE ESPECIALLY 
INVITED FROM MINORITIES, WOMEN, AND 
PERSONS WITH DISABILITIES. 

WOLFRAM RESEARCH, INC. 
Mathematics Research and Development 

We are looking for more top quality mathe
maticians to join the Mathematics research and 
development team. We anticipate openings in 
several areas. At present, a position is available 
in our algebraic computation group. Applicants 
should be able to work in a fast-paced en
vironment and be capable of interacting well 
with mathematicians and others. Applicants 
should have a broad knowledge of mathemat
ics. Research experience in algebraic geometry, 
complex analysis, or a related field is desirable. 
Applicants should have considerable program
ming experience: knowledge of Mathematics 
is required; expeiience with C is preferred. A 
Ph.D. in mathematics (or equivalent experience) 
is required. 
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Send resumes to: Attn: Personnel Depart
ment, Wolfram Research, Inc., 100 Trade Center 
Drive, Champaign, IL 61820 or send email to 
resumes@wri.com. Wolfram Research, Inc. is 
an affirmative action, equal opportunity em
ployer .. 

MASSACHUSETTS 

UNIVERSITY OF MASSACHUSETTS 
AT AMHERST 

Department of Mathematics and Statistics 

THE UNIVERSITY OF MASSACHUSETTS AT 
AMHERST, DEPARTMENT OF MATHEMATICS 
AND STATISTICS seeks a senior mathemati
cian who will interact with the Department's 
Center for Geometry, Analysis, Numerics, and 
Graphics for a tenured position at the full or 
associate professor level. Such a person must 
have an outstanding record of research in one 
or more areas of geometric analysis, such as dif
ferential geometry, partial differential equations, 
calculus of variations and several complex vari
ables. Preference will be given to applicants 
with: very strong teaching credentials; a his
tory of high-level leadership, organization and 
management in research at the Ph.D. and post
graduate level; and experience with the use 
of computational methods in research. Salary 
commensurate with qualifications and experi
ence. Send vitae, publication list, and three 
letters of recommendation to David R. Hayes, 
Head, Department of Mathematics and Sta
tistics, University of Massachusetts, Amherst, 
MA 01003. Should be received no later than 
March 1 , 1993. An Affirmative Action/Equal 
Opportunity Employer. 

MINNESOTA 

ST. CLOUD STATE UNIVERSITY 

Applications are invited for two tenure-track, 
assistant professor positions in mathematics, 
beginning Fall1993, subject to funding. A Ph.D. 
in Mathematics (by 9/93) is required. Candidates 
should be dedicated to quality undergraduate 
teaching and provide evidence of teaching ef
fectiveness and research potential. Experience 
in modeling, optimization, or dynamical systems 
is desirable. Experience using technology in the 
classroom and/or familiarity with current reform 
efforts in collegiate mathematics eduction is a 
plus. 

Send a letter of application, resume, three 
letters of recommendation, summaries of stu
dent evaluations, and copies of educational 
transcripts to Dr. James W. Johnson, Depart
ment of Mathematics and Statistics, St. Cloud 
State University, 7200 4th Avenue South, St. 
Cloud, MN 56301-4498. Telephone: 612-255-
2221. Deadline: March 26, 1993. Women and 
minorities are encouraged to apply. 
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WINONA STATE UNIVERSITY 
Department Chair 

Duties include teaching one course per quarter, 
administering affairs of department, and pro
viding leadership in mathematics, mathematics 
education, and statistics. The department has 22 
faculty members and offers undergraduate de
grees in mathematics, mathematics education, 
statistics, and production operations manage
ment. The department also maintains a center 
in applied statistics and process improvement. 
Doctorate in mathematics, mathematics educa
tion, or statistics and at least 7 years teaching 
experience after doctorate are required. 2 or 
more years of administrative experience pre
ferred. 

WSU, part of the Minnesota State University 
System, has enrollment of 7,600. WSU is 
situated in the beautiful Mississippi River town of 
Winona (pop. 30,000). WSU Rochester Center 
is located in the thriving city of Rochester, MN, 
home of Mayo Clinic and IBM. For application 
materials apply to: Math/Stats Search, Office 
of Human Resources, Winona State University, 
Winona, MN 55987. Screening begins March 15; 
position open until filled. An AAIEEO employer. 

NEW JERSEY 

STOCKTON STATE COLLEGE 

MATHEMATICS, Assistant Professor/Instructor, 
Tenure Track, September 1993. Ph.D. required 
for Assistant Professor ($30,312-$34,860). ABO 
required for Instructor ($24,937-$28,676). Ph.D. 
preferred. We seek an excellent, versatile 
teacher to be part of a strong nine-person 
mathematics department in a young, liberal arts 
college in rural South Jersey. Ability to teach 
numerical analysis a plus. Screening will begin 
February 22, 1993. Send resume and three 
letters of reference to Dr. Barbara Byrne, Dean 
of Natural Sciences and Mathematics, Stock
ton State College, AA75, Pomona, NJ 08240. 
Stockton is an AAIEOE. Women and minorities 
are encouraged to apply. R302228 

NEW YORK 

COURANT INSTITUTE OF 
MATHEMATICAL SCIENCES 

NEW YORK UNIVERSITY 
Director 

The Courant Institute is seeking a new Director. 
The Institute is a center for education and 

research in the mathematical sciences. It is 
a division of New York University, comprising 
the Departments of Mathematics and Computer 
Science and a variety of sponsored research 
activities. 

The Courant Institute is a leader in math
ematical analysis, applied mathematics, and 
scientific computation, with special emphasis 
on partial differential equations and their ap
plications. Areas of strength in computer sci
ence include theory, parallel computing, and 
programming languages. The Institute's scien-



tific scope includes many topics not usually 
associated with mathematics or computer sci
ence, including plasma fusion, physiology, and 
computer-aided manufacturing. The Courant 
Institute is responsible for New York Univer
sity's undergraduate and graduate programs 
in mathematics and computer science. It has 
approximately 45 faculty in mathematics, and 
25 in computer science, and another 30 Ph.D. 
scientists in postdoctoral or research positions. 

We seek a distinguished scientist and leader, 
whose interests are central to the Courant 
Institute's mission. The principal responsibilities 
of the Director are to provide internal scientific, 
educational, and administrative leadership; to 
represent the Institute within the governing 
structure of the university; and to help attract 
funds for the Institute's research and training 
programs. The Director is a tenured member 
of the faculty. He or she works in cooperation 
with the department chairs, and is assisted by 
an extensive administrative staff. The Director 
reports to the Office of the President, and works 
closely with the Deans. 

This position is available September 1 , 
1993. Nominations and applications (including 
curriculum vitae) should be submitted promptly 
to: 

Professor Peter D. Lax, Chair 
Directorship Search Committee 
Courant Institute 
251 Mercer Street 
New York, NY 10012-1185 
212-998-3232 

New York University is an Equal Opportu
nity/Affirmative Action employer. 

YORK COLLEGE, CUNY 
Mathematics Education 

One tenure-track position available in Fa111993. 
Doctoral degree in Mathematics or Mathematics 
Education, Master's level background in Math
ematics is preferred .. Responsibilities include 
teaching college mathematics, writing grant 
proposals, developing and managing math as
sessment and tutoring labs, supervising evening 
and weekend adjuncts. Good communication, 
and coordination skills expected. Salary ranges 
from $28,630 - $46,176 for assistant professor, 
and $37,308 - $55,179 for associate profes
sor, based on qualification and experience. The 
application deadline is March 12, or until the 
position is filled. Candidates should send a letter 
of application, curriculum vitae, and the name, 
address, and phone number of three references 
to Professor Joseph Malkevitch, Chai.rman, 
Search Committee, Department of Mathematics 
and Computer Studies, York College, CUNY, 
Jamaica, NY 11451. York is an AAIEOE. 

OHIO 

THE OHIO STATE UNIVERSITY 
AT NEWARK 

Lecturer, Mathematics 

The Ohio State University at Newark is seeking a 
Lecturer for a full-time, nine-month, temporary, 
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non-tenure track, one year position, with the 
possibility of renewal up to two additional years. 

DUTIES INCLUDE: Ability to teach courses 
from remedial levels through the calculus level. 
QUALIFICATIONS INCLUDE: Master's degree 
in mathematics or equivalent required; docu
mented excellence in college teaching required. 
Doctoral degree desired. SALARY: $25,080-
$28,200 with comprehensive co-pay benefits 
package. STARTING DATE: Autumn Quar
ter, 1993. To assure consideration, send vita 
and three letters of reference by 4/16/93 to 
Chairperson, Lecturer, Mathematics Search, 
c/o Coordinator, Human Resources, The Ohio 
State University at Newark, 1179 University 
Drive, Newark, OH 43055-1797. The Ohio State 
University is an Equal Opportunity/Affirmative 
Action Employer. Qualified women, minorities, 
Vietnam-era Veterans, disabled veterans, and 
individuals with disabilities are encouraged to 
apply. 

UNIVERSITY OF TOLEDO 
Department of Mathematics 

The department invites applications for a tenure
track assistant professor position beginning in 
September 1993. We seek candidates whose 
area of research is compatible with those of 
our current faculty. Applicants should have a 
Ph.D. (or the completion of all requirements for 
a Ph.D. by Fall 1993) and be committed to 
excellence in both teaching and research. 

Applicants should send a curriculum vitae 
and arrange to have three letters of reference 
sent to: 

Harvey Wolff, Chairman 
Department of Mathematics 
University of Toledo 
Toledo, OH 43606 

The University of Toledo is an equal oppor
tunity/affirmative action employer. Applications 
from women and minorities are especially wel
come. 

PENNSYLVANIA 

COMMUNITY COLLEGE OF PHILADELPHIA 

The Mathematics Department anticipates two 
tenure track positions for the Fall 1993. Qual
ifications: Master's degree in mathematics, a 
commitment to quality teaching, both remedial 
and college level, and a serious interest in 
curriculum development. Send resume and 3 
letters of recommendation by March 15, 1993 
to: Mathematics Dept Hiring Committee, Com
munity College of Philadelphia, 1700 Spring 
Garden St., Philadelphia, PA 19130. CCP is an 
AA/EOE. 

SOUTH CAROLINA 

COKER COLLEGE 

Coker College invites applications for a tenure
track position in mathematics/computer science. 
Candidates must have PhD and demonstrate 
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the potential for high quality teaching and con
tinuing scholarly activity. Duties begin August 
1993 and include teaching introductory level 
as well as major courses in mathematics and 
courses necessary to support a computer sci
ence minor. Total teaching load is 12 semester 
hours per semester with some teaching respon
sibilities in evening and off-campus programs. 
Rank and salary commensurate with experi
ence. Coker College is a private, four-year 
liberal arts college in Hartsville, South Carolina. 
Deadline for applications is February 1 , 1993. 
Send a letter of application, curriculum vitae, 
and three references to: Professor Kaye Crook, 
Chair, Mathematics Search Committee, Coker 
College, Hartsville, South Carolina 29550. Affir
mative Action, Equal Opportunity Employer. 

TEXAS 

STEPHEN F. AUSTIN STATE UNIVERSITY 

The Department of Mathematics and Statis
tics anticipates filling a tenure-tracl(. ~istant 
Professorship beginning with the 199.;3--94 aca
demic year. Applicants must hold lit Ph.D. in 
mathematics or statistics, have a strong interest 
in teaching, and demonstrate a commitment 
to continuing research. The normal teaching 
load is twelve semester hours of mathematics 
and/or statistics courses. Salary is competitive. 
Screening begins February 15, 1993 and con
tinues until position is filled. Applicants should 
send transcripts and a resume complete with 
the names, addresses, and telephone numbers 
of three references to: Dr. Jasper E. Adams, 
Chairman, Department of Mathematics and Sta
tistics, Box 13040, SFA Station, Nacogdoches, 
TX 75962-3040. SFASU is an Equal Opportu
nity, Affirmative Action Employer. 

TEXAS A&M UNIVERSITY 
Research Instructorships in Mathematics 

The department expects to have several Re
search instructorships available for the 1993-
1994 academic year. These are two year 
positions, and candidates should have recently 
received their Ph.D., show promise of re
search excellence in an area of pure or ap
plied mathematics, and have a commitment 
to teaching. Preference will be given to appli
cants whose expertise augments our existing 
research strengths. 

Application material consisting of a vita 
which should include a statement of research 
goals, and 3 letters of recommendation should 
be sent to 

William Rundell, Interim Head 
Department of Mathematics 
Texas A&M University 
College Station, Texas 77843-3368 

Texas A&M University is an Equal Opportu
nity/Affirmative Action employer. Women and 
minority applicants are especially encouraged. 
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TEXAS A&M UNIVERSITY 
Department of Mathematics 

Applications are invited for one or more tenure
track or tenured faculty positions beginning 
in the 1993-1994 academic year. Outstand
ing candidates in all fields of mathematics 
are encouraged to apply. Significant research 
accomplishments or, in the case of a junior ap
pointment, exceptional promise plus an earned 
Ph.D., together with evidence of good teaching 
ability, will be expected of successful applicants. 
Salary will be commensurate with qualifications. 
Candidates should send a letter of application, 
full vita, and arrange to have at least 3 letters of 
recommendation sent to 

William Rundell, Interim Head 
Department of Mathematics 
Texas A&M University 
College Station, Texas 77843-3368 

Texas A&M University is an Equal Opportu
nity/Affirmative Action employer. Women and 
minority applicants are especially encouraged. 

THE UNIVERSITY OF 
TEXAS AT SAN ANTONIO 

The Division of Mathematics, Computer Sci
ence, and Statistics will have one tenure-track 
position at the assistant professor level in 
Mathematics, beginning Fall 1993. Applicants 
must have the Ph.D. degree in Mathemat
ics or a related area by September 1 , 1993, 
and should demonstrate strong potential for 
excellence in research and teaching. Respon
sibilities include research, teaching, direction of 
graduate students, and contributing in program 
development. 
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Applicants should submit a resume and 
arrange to have at least three letters of recom
mendation sent to 

Chair, Search Committee 
Division of Mathematics, Computer 

Science, and Statistics 
The University of Texas at San Antonio 
San Antonio, Texas 78249 
Email: math@ ringer.cs.utsa.edu 

The closing date for receipt of applications is 
March 1 , 1993. UTSA is an Equal Opportu
nity/Affirmative Action Employer. We encourage 
women and minorities to apply. 

CANADA 

UNIVERSITE DE MONTREAL 
Department of Mathematics and Statistics 

Montreal, Quebec 
Position in Numerical Analysis 

The Department of Mathematics and Statis
tics of the Universite de Montreal will have 
a tenure track position in Numerical Analysis. 
Qualifications required: Ph.D. in mathemat
ics, expertise in modern computational methods, 
and mastery of at least one field of application, 
including fluid mechanics. Effective date of 
appointment: June 1 , 1993 or later in 1993. 
Duties include both undergraduate and gradu
ate teaching (in French), supervision of graduate 
students (M.Sc. and Ph.D.), association with the 
Centre for Research on Computation and its 

Applications (CERCA) which aims at creating a 
stimulating atmosphere for interaction between 
scientists in universities and industry, and to pro
vide them with the best computing resources. A 
total of fifteen new tenure track faculty positions 
have been authorized for CERCA over the next 
five years at the four universities. Salary will 
be according to the collective agreement. Clos
ing date for receipt of applications: April 1, 
1993, but the period could be extended by the 
Selection Committee if necessary. 

Applications including curriculum vitae, pre
prints, and three letters of reference should be 
sent to: 

Chair 
Department of Mathematics and 

Statistics 
Universite de Montreal 
P.O. Box 6128, Station A 
Montreal (Qc) H3C 3J7 

In accordance with Canadian immigration re
quirements, priority will be given to Canadian 
citizens and permanent residents, men and 
women. 

MATH SCI PRESS, 53 Jordan Rd., Brook
line, MA 02146, 617-738-0307. Constrained 
Mechanics and Lie Theory and Geometric 
Structures in Nonlinear Physics, both by A. 
Hermann and $95. 44 titles. Write or phone for 
Special Sale Prices. 
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Topics in Nonparametric Estimation 
R. Z. Khasminskil, Editor 
Volume 12 

This book contains papers presented at the Seminar on Mathematical Statistics held at the 
Institute for Problems of Information Transmission of the Academy of Sciences in the former 
Soviet Union. The topics covered include density, regression, image estimation, adaptive 
estimation, stochastic approximation, median estimation, sequential experimental design, and 
large deviations for empirical measures. This collection is distinguished by the high scientific 
level of the papers and their modem approach. This book will be of interest to scientists and 
engineers who use probability and statistics, to mathematicians and applied statisticians who 
work in approximation theory, and to computer scientists who work in image analysis. 

1991 Mathematics Subject Classification: 60, 62, 68 
ISBN 0-8218-4111-4, 150 pages (hardcover), October 1992. 
Individual member $59, List price $99, Institutional member $79 
To order, please specify ADVSOV/12NA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment 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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Professor of Basic Math 
The Department of Mathematics and Computer Science Is soliciting applications for a regular or visiting professor open to aD areas of 
mathematics, and with a preference for Riemannian or algeb~ geometry, partial dfferential equations, and enumerative or algebraic 
combinatorics. 
The Department of Mathematics and Computer Science is involved in the following areas of research: enumerative and algebraic 
combinatorics, differential geometry and topology, Ue groups and algebra, and logic. 
ResponslbiHtles include conducting research, supervising graduate and postgraduate students, teaching at all levels and performing 
community services. The normal teaching load is six hours per week, and the language to be taught in is French. 
Canddates must hold a PhD in Mathematics or the equivalent, and possess experience and recognized strengths in research. 
In accordance with Canadian immigration policies, this position is being offwed to Canadan citizens and permanent residents of 
Canada UQAM adheres to principles of employment equity for women. 
Applicants are invited to send their curriculum vitae along with offprints of their recently published work, and to have three referees 
send letters of recommendation by February 15, 1993, drectly to: Philippe Gebrlni, dlrectaur, cMpartement de mat._.matiqu .. 
et d'lnfonnatique, UQAM, C.P. 8888, succ. A, Mont~Wal (auatec) CANADA H3C 3P8. Telephone: (514) 9874239; 
Fax: (514) 987-8477; Electronic mall: gabrlni @ info. uqam.ca 

--· Universite du Quebec a Montreal 

Swiss Federal Institute of Technology 
Zurich (ETHZ) 

invites applications for 

Chair of Mathematics 

We are looking for a highly qualified person with 
very broad mathematical interests, international 
visibility and worldwide scientific relations. Du
ties associated with the position include research 
and teaching in the field of mathematics. The new 
professor will be offered the possibility of direct
ing or participating in the direction of the 
11 Forschungsinstitut fOr Mathematik (FIM) 11 of ETH 
Zurich. The willingness to cooperate with col
leagues from the Mathematics Department is es
sential. 

Mathematicians with an outstanding record of 
research work should apply by sending a curricu
lum vitae and a list of publications before March 
15, 1993, to the President of ETH Zurich, Prof. Dr. 
j. NOesch, ETH Zentrum, CH-8092 Zurich. 

Swiss Federal Institute of Technology 
Zurich (ETHZ) 

invites applications for 

Chair of Mathematics 

Duties of the new professor include teaching and 
research in the field of mathematics. He or she will 
be responsible for undergraduate and graduate 
courses for students of mathematics, natural sci
ences and engineering. 

Applicants should have a Ph.D., successfully com
pleted research projects, and a proven abi I ity to 
direct high quality research. Willingness to teach 
at all university levels and to cooperate with col
leagues is expected. 

Applications with curriculum vitae and a list of 
publications should be submitted before March 15, 
1993, to the President of ETH Zurich, Prof. Dr. j. 
NOesch, ETH Zentrum, CH-8092 Zurich. 
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UNIVERSI1Y 
OF WARWICK 
ENGLAND 

Lectureships in Mathematics 
Post One: Applied Analysis 
Preference will be given to analysts in areas such as pde 's, fluid mechanics, 
numerical analysis, stochastic analysis and nonlinear systems who will 
contribute to the University's Interdisciplinary Mathematics Research 
Programme. Candidates from other areas of pure and applied mathematics 
may apply. 

Post Two: Mathematical Biology 
Preference will be given to candidates working in a field of mathematical 
biology. It is hoped that the successful candidate will interact with research 
groups of the Departments of Mathematics and Biological Sciences, and 
especially with the newly-created group in Ecosystem Analysis and 
Management under Professor J.M. McGlade. Applications wUl also be 
considered from mathematicians in other fields who will interact strongly 
with the University's Interdisciplinary Mathematical Research Programme. 
Salary for both posts will be on the Lecturer Grade A scale: 
£13,400 - £18,576 pa and both posts wUl be tenable from 1st October 1993. 
For further details contact Professor D.A. Rand (e-mail: 
daJ@maths.warwick.ac.uk). 
Application forms (returnable by 12 March 1993) and further particulars from 
the Personnel Office, University of Warwick, Coventry CV4 7AL,United 
Kingdom. Telephone UK(+ 44) 203 523627 quoting ref. 21/A/92/98 (please 
mark clearly on envelope). 
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RESEARCH ASSOCIATE 

Web Development Corporation seeks innovative mathematicians with 
the ability and desire to create and apply abstract mathematical concepts 
and techniques to practical problems in computer science and signal 
processing, including the design of new hardware. Candidates should 
also have programming expertise. A Ph.D. in mathematics is required. 
Mathematicians with backgrounds in universal algebra and topology arc 
especially encouraged to apply. 

Web Development Corporation is a small research laboratory ncar 
PhUac:lclphia whose current activities span computer science. cognitive 
science, signal processing, and laser spectroscopy. We arc expanding 
worldwide, and will open research laboratories in Europe and Japan. 

Please send resume with 2 references to: 

Dr. David Rosenblitt 
WEB Development Corporation 
415 McFarlan Road, Suite 100 

Kennett Square, Pennsylvania 19348 

ESSENTIAL MATHEMATICS FROM CAMBRIDGE 
Algorithms for Modular Elliptic Curves 
J. E. Cremona 
1992 300 pp. 41813-5 Hardcover $54.95 

Formal Specification and Design 
L. M. G. Feijs and H. B. M. Jonkers 
Cambridge 'Iracts in Theoretical Computer Science 35 
1992 351 pp. 43457-2 Hardcover $44.95 

Algebraic L-theory and 
Topological Manifolds 
A. A. Ranicki 
Cambridge 'Iracts In Mathematics 102 
1993 358 pp. 42024-5 Hardcover $69.95 

Convex Bodies 
The Brunn-Minkowski Theory 
Rolf Schneider 
Encyclopedia of Matbematlcs and its Applications 44 
1993 450 pp. 35220-7 Hardcover $89.95 

Stochastic Equations in 
Infinite Dimensions 
Theory and Applications 
G. Da Prato and J. Zabczyk 
Encyclopedia of Matbematics and its Applications 45 
1993 472 pp. 38529-6 Hardcover $89.95 

A Course in Combinatorics 
J. H. van Lint and R. M. Wilson 
1993 542 pp. 41057-6 Hardcover $80.00/42260-4 Paper $29.95 

Now in paperback ... 

. Algebraic Number Theory 
A. Frohlich and M. J. Taylor 
Cambridge Studies In Advanced Matbematlcs 27 
355 pp. 43834-9 Paper $29.95 

A Course in Pure Mathematics 
Tenth Edition 
G. H. Hardy 
Cambridge Matbematlcal Library 
522 pp. 09227-2 Paper $22.95 

Available in bookstores or from 

CAMBRIDGE 
UNIVERSITY PRESS 

40 W. 20th St., N.Y., NY 10011-4211 Call toll-free 800-872-7423 
MasterCard/VISA accepted. Prices subject to change. 



NEW TITLES IN MATHEMATICS 

Now Available in English! 

GALOIS' DREAM 
Group Theory and Differential 
Equations 
M.KUGA 
Translated by S. ADDINGTON, California State University, 
San Bernardino, CA & M. MULASE, University of 
California, Davis, CA 

This is an introduction, at an elementary level, to 
some very advanced ideas in mathematics, from one 
of the leading mathematicians of the world. Michio 
Kuga's lectures on Group Theory and Differential 
Equations are a realization of two dreams: one to 
see Galois groups used to attack the problems of 
differential equations; the other to do so in such a 
manner as to take students from a very basic level to 
an understanding of the heart of this fascinating 
mathematical problem. From elementary ideas to 
cartoons to funny examples (considered 
"undignified" by many ofhis colleagues), the author 
provided a book that was considered "hip" just to 
own, to be seen reading, and perhaps to be learning 
from. 

CONTENTS • Preface • Heave Ho! (Pull It Tight) 
• Men Who Don't Realize That Their Wives Have Been 
Interchanged • Everyone Has a Tail • Seeing Galois Theory 
• Solvable or Not? • Index 

1993 150 PP., 84 ILLUS. HARDCOVER $29.50 
ISBN ().8176-3688-9 

COMPUTATIONAL 
ALGEBRAIC GEOMETRY 
F. EYSSETTE and A. GAWGO, Universite de Nice-Sophia 
Antipolis, France (Eds.) 

The theory and practice of computation in algebraic 
geometry has experienced a vigorous development 
over the past few years. Of particular significance is 
the subject's role as a major component in the im
provement of computer algebra systems such as 
Maple, Mathematica, Reduce, Macsyma, Axiom 
and Macaulay. This volume contains a selection of 
papers from the symposium "MEGA-92 - Effective 
Methods in Algebraic Geometry"heldinNice,France 
in April 1992. The papers have been carefully 
refereed. The main themes covered are: Effective 
methods and complexity issues in commutative al
gebra, projective geometry, real geometry, and al
gebraic number theory and Algebro-georrietric 
methods in algebraic computing and applications. 
The expositions offered here will prove invliluable to 
professional mathematicians and graduate students 
wishing to work in this rich and stimulating field. 

1993 338 PP., 4 TABS. HARDCOVER 
$64.50 ISBN 0-8176-3678-1 
PROGRESS IN MATHEMATICS, VOLUME 109 

Birkhiiuser 
Boston Basel Berlin 

ALGORITHMS FOR 
RANDOM GENERATION 
AND COUNTING 
A Markov Chain Approach 
A. SINCLAIR, University of Edinburgh, Scotland 

This monograph studies two classical computational 
problems: counting the elements of a finite set of 
combinatorial structures, and generating them at 
random fr~m orne probability distribution. The 
author aims classify the computational difficulty 
of these p blems for various naturally occurring 
structures; the emphasis is on positive results that 
demonstrate the existence of efficient algorithms. At 
the heart of the monograph is a single algorithmic 
paradigm: simulate a Markov chain whose states are 
combinatorial structures. 

CONTENTS • Preliminaries • Markov chains and rapid 
mixing • Direct Applications •Indirect Applications • Appendix: 
Recent developments • Index 

1992 146 PP. HARDCOVER $49.50 
ISBN 3-8176-3658-7 
PROGRESS IN THEORETICAL COMPUTER SCIENCE 

CONCEPTS 
AND IMAGES 
Visual Mathematics 
A.L LOEB, Harvard University, Cambridge, MA 

Arthur L. Loeb has, for more than twenty years, 
presented his seminar workshop for visual math
ematics at the Carpenter Center for the Visual Arts. 
He has inspired his students to experiment with 
particular patterns, leading inductively to more 
general fundamental principles, then to an under
standing and appreciation of the concept of "design 
science". The book is designed as a workbook, rich 
with easily traceable illustrations that have been 
designed for the average reader with traditional tools 
- straight edges, triangles, compasses, and a French 
curve. It stimulates readers to find correct answers 
by posing for them the right questions in the search 
for understanding of abstract concepts. Concepts and 
Images is for anyone dealing with the properties of 
space, be it mathematically abstract, physically 
present in nature, or created for a built environment. 

CONTENTS • Preface • Introduction • Areas and Angles • 
Tessellations and Symmetry • The Postulate of Closest Ap
proach • The Coexistence of Rotocenters • A Diophantine 
Equation and its Solutions • Enantiomorphy • Symmetry Elements 
in the Plane • Pentagonal Tessellations • Hexagonal Tessellations 
• Dirichlet Domain • Points and Regions • A Look at lnfmity • An 
Irrational Number • The Notation of Calculus • Integrals and 
Logarithms • Growth Functions • Sigmoids and the Seventh-year 
Trifurcation, a Metaphor • Dynamic Symmetry and Fibonacci 
Numbers • The Golden Triangle • Quasi Symmetry • Appendices 
•Index 

1993 228 PP., 160 ILLUS. HARDCOVER $49.50 
ISBN 0-8176-3620-X 
DESIGN SCIENCE COLLECTION 

AN INTRODUCTION TO 
r-CONVERGENCE 
G. DAL MASO, International School for Advanced Studies, 
Trieste, Italy 

This book provides a self-contained systematic pre
sentation of a notion of "variational convergence," 
called r-convergence, that has been developed in the 
last 25 years in connection with the study of homog
enization problems in the mathematical theory of 
composite materials. The first part of the book deals 
with the abstract theory of r -convergence for 
functionals defined on arbitrary topological spaces. 
The second part is devoted to the study of the 
asymptotic behavior of integral functionals of the 
calculus of variations subject to severe perturbations, 
with applications to homogenization problems. These 
topics are developed in the most general situation, 
both in the coercive and in the non-coercive case. 

CONTENTS • Introduction • The direct method in the 
calculus of variations • Minimum problems for integral functionals 
• Relaxation • r -convergence and K -convergence • Comparison 
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subjects related to classical analysis, partial differen
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publisher may occasionally increase the number of 
pages for each issue. Accepted papers will appear 
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S. Y. Cheng, R. Hamilton 
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Individuals $75.00 
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EXACT ANALYSIS 
by 

MEHRAN BASTI 
This 1s the result of my ftve years' extensive research on exact solutions of 
equations within the realm of "Old Mathematics". Exact solutions of some 
scalar Rlccati eq-tiODB and Pol)'DomlaJa are obtained through new and 
unifted methods, comparable to and in competition with those of the past 
masters in this field. As applications, we present new set of inftnite series 
solutions of "Bessel differential equations" and exact solutions of some 
integrals of elliptic nature. All com.putatiou are curled out by •JmboUc 
computer •:rstema. 

Philosophicaljustlftcations of the methods, along with thoughts of masters of 
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The 107-page spiral-bound desktop-printed manuscript 1s available: 
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(prices include airmail postage and GST) 
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Chern, A Great Geometer 
Editor: Shing-Tung Yau 

This book is a presentation by distinguished 
mathematicians and physicists on their personal 
relationship with the world famous mathemati
cian S.S. Chern. It includes a biography and a 
comment by Chern himself. Historically interest
ing photographs are included. 

Series in Mathematical Physics 
General Editor: Elliott Ueb, Princeton University 

Essays on Mirror Manifolds 
Editor: Shing-Tung Yau 

As part of our series in mathematical physics, this 
volume is a collection of excellent papers by 
distinguished mathematicians and theoretical 
physicists. It contains both introductory discus
sions on the theory of mirror manifolds a well as 
papers describing more recent results. 

To Order contact: Elizabeth Johnstone 
International Press Company 
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Cambridge, MA 02238-2872 
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Introduction to the General Theory 
of Singular Perturbations 
S. A. Lomov 

This book is aimed at researchers and students in physics, 
mathematics, and engineering. It contains the first systematic 
presentation of a general approach to the integration of singularly 
perturbed differential equations describing nonuniform transi
tions, such as the occurrence of a boundary layer, discontinuities, 
boundary effects, and so on. The method of regularization of 
singular perturbations presented here can be applied to the asymp
totic integration of systems of ordinary and partial differential 
equations. 
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Computer Science Technical Reports: 
Selected Holdings at Stanford University 
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the preprint literature for the field of 
computer science. Over the past thirty 
years, Stanford University has collected 
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approximately 1 00 computer science 
departments and research groups world
wide. This publication is a listing of 
36,364 reports in the Stanford collection. 
The reports are listed in order by institu
tion name and, within the institution 
listings, by report number. In addition, 
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there is a list of institution names and codes and an author index. 
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Change of Address 

Members of the Society who move or who change po
sitions are urged to notify the Providence Office as soon 
as possible. 

Journal mailing lists must be printed four to six weeks 
before the issue date. Therefore, in order to avoid dis
ruption of service, members are requested to provide the 
required notice well in advance. 

Besides mailing addresses for members, the Society's 
records contain information about members' positions 
and their employers (for publication in the Combined 
Membership List). In addition, the AMS maintains records 

of members' honors, awards, and information on Society 
service. Information of the latter kind appears regularly 
in Notices. 

When changing their addresses, members are urged to 
cooperate by supplying the information requested below. 
The Society's records are of value only to the extent that 
they are current and accurate. 

If your address has changed or will change within the 
next two or three months, please fill out this form, supply 
any other information appropriate for the AMS records, 
and mail to the address given below. 

Name:----------------- Customer code:-----------------

Changeeffectiveaso~------------------------------------

Old mailing address:----------------------------------

NEW mailing address:--------------------------------

New position:--------------------------------------

If mailing address is not that of your employer, please supply the following information: 

New employer:------------------------'--------------

Location of employer:----------------------------------
City State/Province Country Zip Code 

Telephone number(s): ---------------------------------

Electronic address(es): --------------------------------

Recent honors and awards: --:----"""'-:-----------------------------

Personal items for publication in Notices: ----------------------------

Mail completed form to: 

Customer Services, AMS, P.O. Box 6248, Providence, RI 02940 

or send the above information by email to: 

amsmem@math.ams.org or cust-serv@math.ams.org 
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AMS Electronic Reference 
Collection~Choose Your Format 

MathSci® Disc-Mathematical Reviews (MR) and Current Mathematical 
Publications (CMP) are updated regularly and delivered on high quality 
SilverPlatter CD's. Abstract and review text is available and searchable from 
1980 up to the present for use on a PC or Macintosh. And the MR Index 
archival disc provides an index to articles reviewed from 1940-1979. 

Powerful and easy to use. 
• Search by author, title, or over 20 other fields . 
• Over 1,000,000 records and references will be yours. 

MathSci® Online-You can immediately access evaluative reviews and ab
stracts of the world's literature on mathematics, statistics, computer science, and 

their applications, including operations research, econometrics, engineering, 
physics, biology and many other related fields. Anyone with a personal 
computer and modem or an Internet account can easily access this online 
interactive database. 

MathSci Online includes information published in the following printed 
publications: 
• Mathematical Reviews dating back to 1940, with reviews from 1980 

forward. 
• Current Mathematical Publications 
• Current Index to Statistics (American Statistical Association 
and the Institute of Mathematical Statistics) 

• Index to Statistics and Probability from 1910-1968 (from the 
information access series) 
• Computing Reviews and ACM Guide to Computing Literature (Association 
for Computing Machinery) 
• Technical Reports in Computer Science (Stanford University) 

MathSci Online is available on DIALOG, the European Space Agency (ESA-IRS), 
and NACSIS (Japan). Both DIALOG and ESA can be accessed via the Internet. 

Math Sci® Tapes-All the information from MathSci Online is also available for 
lease on magnetic tape. Updates are provided monthly in ASCII format. Current 
and retrospective files are available. Retrieval software is not included. 

For more information call or write: 
American Mathematical Society 
Database Services 
Post Office Box 6248 
Providence, Rl 02940 USA 

DIALOG information: 1-800-3DIALOG 
ESA-IRS information: 39(6)941801 
NACSIS information: 81-3-3942-2351 

1-800-321 -4AMS (North America) 
1-401 -455-4166 (elsewhere) 
mathsci@math.ams.org (Internet) 
1-401-455-4004 (fax) 



SPRINGER FOR MATHEMATICS 

R.D. JENKS and R.S. SUTOR. both at the 
IBM Thomas J. Watson Research Center 
Yorktown Heights. NY 

AXIOM: 11E SCIENIIFIC 
COMPUTATION SYSTEM 
AXIOM: The Scientiftc Computation 
System documents the AXIOM system. 
The text is written in a straightforward style 
and begins with a spirited foreword by 
David and Gregory Chudnovsky. The book 
gives the reader a technical introduction to 
the structure of AXIOM. details algorithms 
newly developed by the symbolic computa
tion community. and presents advanced 
programming and problem solving tech
niques. Eighty illustrations and eight pages 
of spectacular color insens accompany text 
describing methods used in the 20 and 30 
interactive graphics system. and over 2500 
example input lines show the reader how to 
solve formerly intractable problems. 

For additional information on th~ 
AXIOM syst~m. pl~a.f~ mntact: 

John Zurawski at 
Numerical Algorithms Group. Inc .. 

Downer's Grove. Illinois 
<E-mail: JOHNZ@NAG.COMJ. or 

The Numerical Algorithms Group. Ltd .. 
Oxford. Great Britain. 

1992/7 42 PP .. 80 ILLUS. 
(8 PAGE COLOR INSERT)/HAROCOVER 
$45.00/ISBN 0.387-97855-0 

A.A. GONCHAR. Steklov Mathematics lnsti· 
tute. Moscow, Russia and E.B. SAFF, 
University of South Aorida, Tampa, FL (Eds.) 

PROGRESS IN 
APPROXIMA'IION 1HB11V 
An lmeriUIIioiUII Perspective 

·Designed to give a contemporary interna
tional survey of researeh activities in ap
proximation theory and special functions. 
Includes results dealing with q-hypergeo
metric functions. difference hypergeomet
ric functions and basic hypergeomtric series 
with Schur function argument: the theory of 
onhogonal polynomials and expansions. 
including generalizations of Szego type 
asymptotics and connections with Jacobi 
matrices: the convergence theory for Pade 
and Hermite-Pade approximants. with em
phasis on techniques from potential theory: 
material on wavelets and fractals and their 
relationship to invariant measures and 
nonlinear approximation: generalizations 
of de Brange's inequality for univalent 
functions isaqua~i-onhogonal Hilben space 
setting; applications of results concerning 
approximation by entire functions and the 
problem of analytic continuation: and other 
topics. 

1992/451 PP .. 9 ILLUS./HAROCOVER 
$79.00/ISBN 0.387-97901-8 
SPRINGER SERIES IN COMPUTATIONAL 
MATHEMATICS. VOLUME 19 

H. LANGE and CH. BIRKENHAKE. both of 
Universitiit Erlangen-Niimberg. Germany 

C:O.UXAMIIAN 
VAIIEnES 
Covers the theory of abelian varieties over 
the field of complex numbers. a~ well as the 
main results ofthe theory. It is intended to 
give a comprehensive introduction to the 
field. and also to serve as a reference. The 
focal topics are the projective embeddings 
of an abelian variety. their equations and 
geometric propenies. Some special results 
on Jacobians and Prym varieties allow ap
plications to the theory of algebraic curves. 
Several moduli spaces of abelian varieties 
with additional structure are constructed 
and some applications to the theory of alge
braic curves are given. The authors have 
succeeded in producing a lucid and detailed 
exposition of classical analytical results in 
a modem language. allowing them to lead 
right into much more recent results. 

1992/435 PP./HAROCOVER/$109.00 
ISBN 0.387-54747-9 
GRUNDLEHREN DER MATHEMATISCHEN 
WISSENSCHAFrEN. VOLUME 302 

Second Edition 
J.H. CONWAY. Princeton University. 
Princeton. NJ and NJ.A. SLOANE. AT&T Bell 
Laboratories. Murray Hill. NJ 

SPHERE PACKING$, 
I.AT11CES AND GROUPS 
The second edition of this popular book 
continues to pursue the question: what is the 
most efficient way to pack a large number 
of equal spheres in n-dimensional Euclid
ean space'! Related problems such a~ the 
kissing number problem. the covering 
problem. the quanlizing problem. and the 
classificationoflatticesandquadr.llic forms 
are examined. Describes the applications 
of these questions to other areas of math
ematics and science such as number theory. 
coding theory. group lheory. analog-to
digital conversion and data compression. n
dimensional crystallography. and dual 
theory and superstring theory. Includes an 
extensive bibliography supplemented with 
approximately 450 new entries. 

1993/679 PP .. 112 ILLUS./HAROCOVER 
$69.00/ISBN 0.387-97912·3 
GRUNOLEHREN DER MATHEMATISCHEN 
WISSENSCHAFrEN. VOLUME 290 

' Third Edition 
S. LANG. Yale University, New Haven, CT 

cawux ANALYSIS 
The first pan of this text covers the basic 
material of complex analysis while the 
second pan covers many special topics. 
such as the Riemann Mapping Theorem. 
the gamma function. and analytic continu
ation. Power series methods are used more 
systematically than in other texts. and the 
proofs using these methods often shed more 
light on the results than the standard proofs. 
The first section of Complex Analysis is 
suitable for an introductory course on the 
undergraduate level. and the additional 
topics covered in the second section give 
the instructor at the graduate-level. a great 
deal of flexibility in structuring a more 
advanced course. 

1993/458 PP .. 140 ILLUS./HAROCOVER 
$54.00/ISBN 0.387-97886-0 
GRADUATE TEXTS IN MATHEMATICS. 
VOLUME 103 

Third Edition 
H.S.M. COXETER. University of Toronto. 
Canada 

lHERfAL 
PROJECIIVE PLANE 
With an appendix for MathemlllicaT'" 
by George Beck 

This introduction to projective geometry 
can be understood by anyone familiar with 
high-school geometry and algebra. A strict 
axiomatic treatment is followed only to the 
point ofletting the reader see how it is done. 
but then relaxed to avoid becoming tedious. 
Aftertwo introductory chapters. the concept 
of continuity is introduced by means of an 
unusual but intuitively acceptable axiom. 
Subsequent chapters then treat one- and 
two-dimensional projectivities. conics. af
fine geometry. and Euclidean geometry. 
Chapter I 0 continues the discussion of 
continuity at a more sophisticated level. and 
the remaining chapters introduce coordi
nates and their uses. 

1992/222 PP .. 60 ILLUS./$59.00 
ISBN 0.387-97890.9 (Macontosh'" doskette) 
ISBN 0.387-97889-5 (IBM-PC diskette) 
MathematiCa'" os a trademark of Wolfram 
Research Inc. 

11lree ElsJ w.,. .. Order: 
• aLl: Toll Free 1-800-SPRINGE(R): 1-800-
777-4643. In NJ call 201·3484033 (8:30 
am - 5:30 pm EST). Your reference number 
is S260. 
• Willi: Send payment plus $2.50 
postage and handling for first book and 
$1.00 for each additional book to: 
Springer-Verlag New York. Inc .. Dept. 
#S260. PO Box 2485. Secaucu~J 
07096-2491. (NY. NJ. MA. VT. PA.Snd 
CA residen:s add sales tax. Canadian 
residents add 7'16 GST.) 
• VIlli': Your local technocal bookstore. 
INSliiUCRIIIS: Call or Write for information 
on textbook examonation copoes! 
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