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From.the 
Editor 

Ever since becoming an officer of the Society in 1988, I've tried to make 
it a point to read the Notices cover to cover. That's not to say that Ire
tain much of it or say anything about the retentive character such be
havior may reveal. And I suspect that in even trying I'm in a distinct 
minority of Society members, although there probably are colleagues 

out there who not only read the Notices cover to cover but the Bulletin and Math
ematical Reviews as well. Of course as Associate Secretary, I have sometimes 
wished more members would read their Notices meeting announcements, for 
example, before e-mailing me to ask for information that is regularly published 
in a perfectly clear and easy-to-find fashion. 

But however rare the om.nilectorous Notices reader may be, we have found 
out, on the Notices Editorial Board, that every section of the Notices has its fans; 
and the Notices is being edited to provide all sorts of constituencies their fa
vorite fare. The hardest of these to provide for is those who never look at their 
Notices and in fact would probably rather not receive the Notices at all. As with 
most similar organizations, the American Mathematical Society terms its socic 
etal journal of record (the Notices) a privilege of membership. In the light of my 
secretarial carping above, I should say that perhaps it should also be an oblig
ation of membership. One thing we never do, however, is to regard it as an op

. tion of membership. 
Should we? In the current electronic publishing environment, this would not 

have to be an ali-or-nothing choice. Readers who read only the "Letters to the 
Editor" and the "Classified Ads" could subscribe to their own personal Notices 
containing only those sections, for example, and subscriptions could be priced 
accordingly. 

Of course we shouldn't make the Notices an option. The Society has an oblig
ation to keep its members informed about the world of mathematical scholar
ship, and members have an obligation to be informed about that world; the No
tices is our vehicle for that communication. This obligation involves more than 
pious sentiment: the Notices costs money to produce and distribute, over and 
above the advertising revenue it generates and the subscription income it might 
produce if it were just a purchase option of membership. The balance-the So
ciety subsidy-represents the Society's commitment to communication with 
members. 

Which makes it at least interesting to me is that the other great vehicle for 
membership communication, our national meetings, is by Society policy sup
ported solely by their optional users. Shouldn't we also be regarding at least a 
component of our national meetings attendance also as a priviledge of mem
bership? Those members who elect to attend only occasionally (or never), like 
the Notices readers who look only at certain sections (or none at all), are not 
fully exercising their membership privileges, at their choice. And if meetings 
were subsidized like the Notices, registration fees would be much cheaper. 

There are three solutions to the subsidized Notices/ registrant-supported 
meetings inconsistency: we could have the Notices a by-subscription member
ship option, or we could have the meetings a Society-subsidized membership 
privilege. Or we can continue to be inconsistent. 

Andy Magid 
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Letters to the Editor 

Comments on Kahane:~- ~::~~=[~ 
Krickeberg-Lorch Letter 
As a reciprocity member of both 
the American Mathematical Society 
and the Deutsche Mathematiker-Vere
inigung, I am very disturbed to see an 
attack made in the letters to the No
tices (vol. 41, number 6) on the DMV. 
The first question to be asked is how 
the AMS is involved: the letter should 
surely have been directed to the DMV. 
The authors say that an "historically 
accurate perspective" on the past is 
being "withheld". Do they claim to 
have a superior perspective to those 
who are genuinely trying to under
stand what happened under Hitler? 
The attacks which they proceed to 
make on their mathematical colleagues 
do not suggest that they have. 

Their first complaint concerns the 
obituary notice published about 
Bieberbach in the ]ahresbericht, writ
ten by the late H. Grunsky. This notice 
says the following: "This is not the 
place to look closely into these events, 
which susceptibly harmed mathemat
ics in Germany and many individual 
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German 
mathemati
cians but 
which brought no 
personal advantage to him. Let it 
only be said: Bieberbach later rec
ognized and deeply regretted these er
rors, as is confirmed by well-war
ranted assertions." This is a perfectly 
fair statement, in accordance with the 
usual perception of an obituary notice. 
It is surely at least plausible that 
Bieber bach did regret his activities: it 
would be amazing if he had not re
gretted making such a fool of himself. 
But no, this is not enough for our writ
ers, who want evidence of it. But 
Grunsky's article says "as is confirmed 
by well-warranted assertions". There 
is no reason to question his integrity 
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about 
this. As for the 

"historically ac
curate perspective", 

Bieberbach's activities 
with the DMV are fully 

described in the DMV cen
tenary publication Ein 
]ahrhundert Mathematik, 
and his activities as de-
partment head in Berlin are 

described in highly critical terms. No 
mathematician admires what Bieber
bach did in these matters, but to 
doubt "current willingness to face the 
past" in his case is absurd. 

Then comes Strubecker. Appar
ently the offence of his obituary 
writer, H. Leichtweiss, is to say that 
he enjoyed the war years in Stras
bourg. The obituary notice says that 
one of these enjoyments was his mar
riage, but this is not mentioned in 
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the letter. Was it a crime,. then, to do 
creative mathematics in Strasbourg 
during the Nazi occupation? And our 
righteous letter writers are incensed 
because Leichtweiss speaks of the "oc
cupation" of Strasbourg by the Allied 
forces. But that is what they did! To de
mand the use of a word with emotive 
significance instead of "occupation" 
is pure political correctness and has 
nothing to do with historical under
standing. 

The next attack is on the writers of 
a review of Teichmiiller's life and work. 
Here our defenders of the truth have 
a little difficulty, since everybody 
knows that Teichmuller was a genius. 
They fall back on the old method for 
getting around this: "Yes, but his re
sults were anticipated by someone 
else." The writers of the review are 
then taken to task for not saying this, 
in particular for "hardly mentioning" 
Grotzsch. I am in no position to judge 
the importance of Grotzsch's work to 
Teichmiiller, but the letter writers ap
parently think themselves better 
judges of this than the distinguished 
mathematicians who wrote the article 
on Teichmuller. Of course, Grotzsch's 
work is also discussed in detail in Ein 
]ahrhundert Mathematik, the proper 
place for it. Again there is no question 
of unwillingness to face the past here; 
no one defends Teichmilller. But there 
is mention in the letter of the fact that 
Grotzsch was an "anti-Nazi dismissed 
on that account"; the inclusion of this 
information can only be interpreted as 
a suggestion that the authors of the Te
ichmuller article ignored Grotzsch for 
that reason. Such a slur is unaccept
able. The fact is that the authors of the 
letter are unable to come to terms with 
the fact that it was possible for some
one to be both a great mathematician 
and a fanatical Nazi. 

So the letter ends with an attack 
on the DMV itself. This is because a 
"discussion article" - whatever that 
may be- was rejected by the ]ahres
berichtwith no invitation to reply. But 
you, sir, rejected a letter of mine about 
eleven years ago, with no explanation. 
Is this not what journals do with math
ematical articles all the time? It is im
possible not to see in such a trivial 
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accusation an example of the anti
German xenophobia which is so com
mon in the daily press (in England at 
least!) but which has up to now not 
reared its ugly head in the math
ematical literature. I sincerely hope 
that the AMS is not going to change 
this. 

Norman Blackburn 
The University 

Manchester, England 

(Received October 11, 1994) 

Balancing Deductive and 
Descriptive Mathematics 
in the Schools 
I am writing this to research math
ematicians to interest as many as I can 
in a course for prospective elementary 
and middle school teachers. A recur
ring theme in the letters and forum 
sections of the Notices is that very 
few people (educators, politicians, 
funding sources) have any idea of 
what mathematics is or what math
ematicians do. This theme is a symp
tom of a problem I address in my 
course. For the purpose of explaining 
the course, I break mathematics into 
two aspects (1) discovery/ deduction 
and (2) description computation. Dis
covery/ deductive mathematics asks 
the questions, What is true about this 
thing studied? and How do we know 
it's true? Descriptive mathematics, 
on the other hand, asks us to describe 
some physical or business situation 
mathematically and to compute as
sociated values. To most people who 
are otherwise well educated the tech
niques associated with solving equa
tions, finding antiderivatives, dividing 
whole numbers, and so on are math
ematics. 

The reason for people's misun
derstanding of mathematics is clear. 
Their entire experience in twelve years 
of school and most college courses 
will have been with descriptive math
ematics. There are now high school 
geometry texts that boast that not 
one proof is to be found in the text. 

The solution that I propose to this 
problem is to give deductive math-
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ematics and descriptive mathemat
ics equal attention from the middle 
school on. The (two-semester) course 
that I teach to prospective elementary 
and middle school teachers prepares 
them to do deductive mathematics. 
On the final exam (among other 
things), I give definitions that they 
have not yet seen and new theorems 
that depend on the definitions. The 
better students are able to provide 
original proofs for the new theorems. 
Some of these better students started 
out with math anxiety. 

The students in my present course 
are much more exCited than were the 
students in a traditional section of the 
course I first taught. In sections of the 
present course, almost half the class 
rated the course as excellent. In the 
traditional course, almost none rated 
it excellent. The course leads up to 
certain student investigations. In the 
first investigation, students conjec
ture general set relationships from 
exploring diagrams. The students, on 
their own, discover DeMorgan's laws, 
the distributivity between set inter
sections and union, and some inter
esting relationships that have been 
new to me. By the time they get to the 
investigation sections, they are able 
to provide original proofs of their 
conjectures. A second investigation 
has them extend certain order and 
ring-theoretic properties of the inte
gers to the rational numbers by mak
ing new definitions that are appro
priately analogous to the definitions 
for the integers. 

Students are taught to write proofs 
first in terms of a formal system with 
many inference rules. The rules model 
what mathematicians do naturally. 
The explicit use of the rules gives 
way to implicit use, in somewhat ab
breviated proofs, which look like tra
ditional mathematical proofs at a be
ginning level. It is the explicit rules, 
however, which make possible the 
description of a heuristic system for 
discovering one's own proof steps. 
The entire program of learning proof 
is linguistically guided and has noth
ing to do with students' quantitative 
abilities or familiarity with descriptive 
mathematics. 
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Instructors that teach the same 
course here at the University of Maine, 
and to whom I have described my sys
tem, are universally put off by the for
mality of the system at its initial 
stages. I have been told that the trend 
these days is toward increased infor
mality. Students, however, are of ex
actly the opposite opinion. When we 
get to the point where we can use rules 
either implicitly or explicitly, students 
say that they need the experience with 
the explicit use. 

Mathematicians here that are in
volved with their own research work, 
and to whom I have described my 
course, have been very encouraging 
but universally (after questions about 
the involvement necessary) unwilling 
to teach the course themselves. The 
course doesn't take any more time 
than a section of calculus. Since teach
ing the course involves leading stu
dents into ground that is totally un
familiar to them, there is some need 
for emotional involvement. In my 
twenty-five years at Maine, I have 
taught graduate and undergraduate 
courses in my general area and two 
graduate courses in my own research 
specialty. Yet, I have never been as ex
cited about a course as I am about this 
course for teachers. I have hopes that 
some day my students will have stu
dents that are learning how to do de
ductive mathematics. I have hopes that 
some day students will enter high 
school geometry courses with an un
derstanding of what a proof is and 
how to go about finding one's own 
proof. Perhaps politicians will have 
some idea of what mathematicians do, 
because they themselves have done 
the same sort of thing as part of their 
education. 

While entertaining all these grand 
hopes, I am faced with the reality that 
I haven't interested a single soul here 
in teaching the course with my mate
rial. I have a hunch that if I do inter
est people in this, it will be people 
that don't normally teach a course for 
elementary school teachers. The ma
terial is written on a level appropriate 
for such students, but it could be help
ful for anyone that doesn't know what 
a proof is or how to begin finding one. 
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I turned my attention toward ele
mentary teachers because of dis
couragement with math majors. We 
are getting fewer of them, and the 
ones we do get seem to have the 
wrong idea of mathematics. Our be
ginning majors have seen nothing but 
descriptive mathematics in their pre
vious education. They have learned 
to solve certain typical "problems" by 
computation and copying "solutions" 
presented to them. Moreover, this has 
been what has attracted them to math
ematics. 

The descriptive orientation of thir
teen years of mathematics through 
calculus and the deductive orienta
tion of advanced undergraduate 
courses have led to student difficul
ties in the latter and to the introduc
tion of courses intended to "bridge" 
the gap between the elementary and 
the advanced courses. A "bridge" is a 
poor metaphor. It implies that de
scriptive mathematics has at least 
been taking students in the right di
rection and now they need a little 
extra to proceed to mathematics from 
an "advanced" viewpoint. A better 
metaphor would be to consider de
scriptive and deductive mathematics 
as orthogonal. Mathematics with this 
metaphor is two-dimensional, and 
proceeding ever so far in the de
scriptive direction gets you nowhere 
in the deductive direction. This is not 
my armchair philosophy. It is what 
students in my introduction to ab
stract mathematics course have told 
me of their previous work. 

The identification of deductive 
mathematics with advanced math
ematics has done damage to math
ematics education. Deductive math
ematics deserves a place in the school 
curriculum. It is not harder than de
scriptive mathematics. It's just dif
ferent. The habits of minds that go 
with deductive mathematics-the abil
ity to articulate things precisely and 
to construct and evaluate logical ar
guments-are more needed in a gen
eral education than the ability to use 
mathematics as a language for sci
ence and business. We have rushed off 
in the descriptive direction. We get to 
calculus as soon as possible. We are 
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making high school geometry increas
ingly descriptive. The result of all this 
is that people don't know what math
ematics is. We get mathematics majors 
that are discouraged and disappointed 
when they find out. 

In the 1960s the "new math" was 
introduced as a curriculum change. It 
was widely misunderstood. Teachers 
had never seen it in their own educa
tion, and parents didn't understand 
their children's homework. I take it 
that if deductive mathematics is to be 
made a part of school mathematics, 
the place to start is with courses for 
prospective elementary and middle 
school teachers. I have some material 
that has worked well for me. I'd like to 
get others interested. 

Andrew Wohlgemuth 
University of Maine 

(Received November 28, 1994) 

Allocation of Resources at U.S. 
Universities 
I have been reading with great interest 
reports and comments which have ap
peared in the Notices on the job mar
ket difficulties for Ph.D. mathemati
cians in the U.S. Many people have 
complained that rosy predictions made 
just a few years ago did not come true. 
Others have suggested remedies or 
have voiced their distress. Current ex
planations for the unpredicted decrease 
of university jobs leave me uncon
vinced. "Rising costs" and "budget cuts" 
are explanations which raise more 
questions than they answer. Of course 
education is a labor-intensive activity 
and as such its costs tend to go up 
faster than the costs of industrial pro
duction. But this is true of most service 
activities in modern society, most of 
which are expanding. What is the dif
ference, in particular, for education in 
science and mathematics? Are we sure 
that available resources are rationally 
allocated? And who decides how to al
locate these resources? I looked for an
swers in the Digest of Educational Sta
tistics (1993 edition), a publication of 
the U.S. Government, which dedicates 
an entire chapter (Chapter III) to "Post
secondary Education". My attention 
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was caught by a statement appearing 
in the introduction to this chapter. 

"Administrative expenditures (in
stitutional support and academic sup
port, less libraries) have been rising 
more rapidly than most other types of 
college expenditures. At public uni
versities, between 1980-1981 and 
1990-1991, inflation adjusted admin
istration expenditures per full-time
equivalent student rose 26 percent 
compared with 12 percent for in
struction expenditures per student. 
At private universities during the same 
period, the per-student administrative 
costs rose 45 percent, and the in
struction costs rose by 38 per
cent ... College faculty generally suf
fered losses in the purchasing power 
of their salaries from 1972-1973 to 
1980-1981, when average salaries fell 
17 percent after adjustment for infla
tion. During the 1980s, average 
salaries were on the rise and have re
couped most of their losses." 

The increase of "administrative ex
penses" seems difficult to explain. A 
clue however may be found in another 
statement contained in the introduc
tory note to Chapter III of the Digest 

"The student-staff ratio at colleges 
and universities dropped from 5.4 in 
1976 to 4.8 in 1989. During the same 
period the student-faculty ratio 
dropped from 16.6 to 15.7. The pro
portion of staff who were administra
tive and other non-teaching profes
sional staff rose from 15 percent in 
1976 to 22 percent in 1989, while the 
proportion of staff identified as non
professional declined from 42 percent 
to 38 percent (Table 215)." 

Unfortunately these data are not 
fully comparable with the expenditure 
data referred to previously, because 
they treat a different time period and 
include all institutions of higher edu
cation, including 2-year colleges. Nev
ertheless it is . interesting to observe 
that from 1976 to 1989 the ratio of 
full-time equivalent students to full
time equivalent faculty dropped from 
16.6 to 15.7, while the corresponding 
ratio for "executive/ administra
tive/ managerial staff" dropped from 
84 to 69.2. A more dramatic decrease 
affected the ratio of students to non-
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faculty professionals, which dropped 
from 52.4 to 29. Another way to look 
at these data is to observe that in 
1976 the proportion of full-time fac
ulty to full-time nonfaculty profes
sionals or administrators was 1.75 
and that in 1989 the same proportion 
fell to 1.1. 

It is tempting to formulate the fol
lowing hypothesis which could par
tially explain budget cuts for math
ematics. Universities have always had 
to balance limited resources with un
limited opportunities for expendi
tures. In the late seventies, a downard 
fluctuation in resources made bud
get cuts in one form or another im
perative. The decision on where to 
cut was taken by a group of people 
which could be loosely identified with 
the "executive/ administrative/ man
agerial staff" of the various universi
ties. Ultimately decisions were taken 
by trustees or regents, not by em
ployees of the universities, and they 
certainly decided on the basis of re
ports and proposals made by the top 
nonfaculty staff. As a group, top ad
ministrative staff had a collective in
terest to emphasize the importance of 
their own work and to provide for 
themselves opportunities for ad" 
vancement. This could be easily 
achieved by expanding activities not 
directly related to instruction, which 
required an increase of nonfaculty 
professionals and top administrators. 
The expansion was achieved at the 
expense of instruction-related activi
ties. This meant, of course, that bud
get cuts would affect some areas of in
struction. There was no particular 
reason why mathematics should not 
be affected. I feel that the hypothesis 
outlined above could be tested by an
alyzing the evolution of resource al
location and personnel growth in a 
representative sample of universities, 
which should include some of the 
major state schools. If it turned out 
that my conjecture was true, the math
ematics community would have to 
draw its conclusions. Its first priority 
would no longer be to convince the 
public that mathematics needs more 
support than other subjects. It would 
rather be to inform whoever foots the 
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bill for universities (legislators, tax
payers, students and their families, 
alumni) that their money is being di
verted to expand activities which have 
little or nothing to do with the uni
versities' real functions: teaching and 
research. But if we are going to appeal 
to parents and taxpayers and plead 
for more consideration for instruc
tional needs, we should be able to 
offer something. This means that we 
should all pay more attention to our 
duties as teachers and give more 
credit and prestige in our commu
nity to dedicated teachers. 

Allessandro Fig a-Talamanca 
Universita La Sapienza 

Rome, Italy 

(Received December 7, 1994) 

Maurice Auslander 
Maurice Auslander, a member of the 
AMS for over forty years, died in Nor
way on Friday, November 18, 1994; 
was buried in Massachusetts on Sun
day, November 27, 1994; and an obit
uary was published in the New York 
Times on Saturday, December 10, 
1994. This obituary gave false im
pressions and suffered from serious 
omissions. Because of Maurice's close 
and deep relationship to the math
ematical community, it seemed to me 
that the errata should be published 
in the Notices of the AMS rather than 
in the New York Times. 

The obituary gave the impression 
that Maurice's life's work was im
portant because it could be applied. 
This gives a completely false im
pression of his work. He loved the 
structures of algebra and could and 
did build beautiful algebraic struc
tures before knowing a single con
crete example. This philosophy of 
mathematics is very far from the ex
ample-driven field called "applied 
mathematics". 

But the obituary's greatest defect 
is its failure to even mention that he 
had a wife, Bernice Auslander, the 
mother of his children and herself a 
professor of mathematics at the Uni
versity of Massachusetts in Boston. It 
failed to mention the great support 
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that she had offered Maurice in his 
youth. Maurice failed his qualifying 
examination at Columbia the first time 
he took it and was considered a "late 
bloomer" by Sammy Eilenberg. It was 
only after his student days that his 
unique mathematical talents became 
apparent. If Bernice had not supported 
him during this difficult time in his life, 
his later flowering might have been 
lost. 

Maurice Auslander at sixty-eight 
was still full of creative drive and 
wanted to work on. This was the 
tragedy of his death. But perhaps his 
death can serve a constructive pur
pose if the mathematical community 
can take the mistakes of his obituary 
to heart. These Notices have been full 
of statements that this is "the right" 
or "important" mathematics. We see 
little cliques that claim they are right 
and all others are wrong. We see bit
ter infighting and fragmentation of 
mathematicians into groups trying to 
get support for their important re
search, trying to get jobs for their stu
dents. It is time to recognize the whole 
magnificent diverse effort that is math
ematics. We need mathematicians that 
love to study structure or combina
torics, algorithms or formal systems, 
number theory or analysis, etc. Math
ematicians are people who love math
ematics, be they in industry or acade
mia, be they users, creators, or 
scholars. 

Louis Auslander 
Brother and Fellow Mathematician 

(Received December 15, 1994) 

Some Misconceptions in Shepp 
Letter 
AMS member Larry Shepp has recently 
served as chair of the AMS Committee 
to Select Hour Speakers at Eastern Sec
tion Meetings. Shepp wrote a letter to 
the editor which appeared in the Oc
tober 1994 issue of the AMS Notices. 
The letter presents a serious distortion 
of AMS policy regarding women speak
ers at AMS meetings. 

If a prospective member of an AMS 
committee or editorial board cannot 
support AMS policies governing that 

MARCH 1995 

body, then the AMS member should 
not accept the assignment. Shepp re
signed his position as chair of the 
Committee to Select Hour Speakers, so 
the purpose of this letter is not to 
urge Shepp's resignation but rather to 
correct some misconceptions that his 
letter may have created. 

AMS policy regarding women 
speakers at AMS meetings was shaped 
by a 1972 resolution (an accurate ver
sion of this resolution was reproduced 
by Shepp at the end of his message). 
AMS commitment to this policy was 
implicitly reaffirmed in August 1993 
when the Council voted to extend it 
to joint international meetings. Shepp 
implies that this policy mandates the 
enforcement of an unwritten quota 
for women at AMS meetings. In addi
tion, he says that if the number of 
women on a program does not satisfy 
this quota, conference and special ses
sion organizers are being asked to 
lower standards. The AMS subscribes 
to neither of these views. In addition, 
the AMS-ASA-AWM-IMS-MAA-NCTM
SIAM Joint Committee on Women in 
the Mathematical Sciences (JCW), a 
committee which is openly interested 
in advancing the status of women in 
our profession, has never proposed 
that the AMS adopt these views. Shepp 
says that AMS policy will "corrupt the 
reputations of those women and mi
norities who can succeed without such 
political advantage." This is a gross 
misrepresentation of both AMS policy 
and JCW goals. For the benefit of the 
readers of the Notices, we include rel
evant excerpts from the texts of recent 
JCW resolutions. 

"If the preliminary list of special 
session invitees has few women, the 
organizers should consult others, par
ticularly senior women in related 
fields, to ensure that they have not in
advertently overlooked some. 

"Because equity for women is based 
upon fair treatment, rather than dif
ferential standards, the JCW supports 
the principles espoused in the pro
posed AMS ethical guidelines." 

There is neither a hint of a quota 
nor a suggestion of lower standards 
in any of JCW's resolutions or in AMS 
policy. The Society is only being asked 
to diminish the possibility that qual-
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ified women speakers are inadver
tently overlooked as possible con
ference speakers. Surely this is a de
sirable goal for all members of the 
AMS. 

Marie A. Vitulli 
University of Oregon 

A HIM representative to ]CW 

Lynne Billard 
University of Georgia 

IMS representative to ]CW 

Kathryn M. Chaloner 
University of Minnesota 

ASA representative to ]CW 

Don] Lewis 
University of Michigan 

MAA representative to ]CW 

J Peter May 
University of Chicago 

AMS representative to JCW 

Alayne Parson 
Ohio State University 

A HIM representative to ]CW 

Lynne Butler 
Haverford College 

SIAM representative to ]CW 

Martha Aliaga 
University of Michigan 

ASA representative to ]CW 

Til/a Weinstein 
Rutgers University 

AMS representative to ]CW 

(Received December 5, 1994) 
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Pointwise Fourier 
Inversion in Several 
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F ourier analysis is widely acknowledged 
as one of the major driving forces behind 
the development of modern real analy
sis. The theories of Lebesgue integra
tion and subsequent operator theory 

find many applications and motivations in clas
sical Fourier analysis. Consequently, it has be
come widely believed in many circles that Fourier 
analysis is impossible without all of the tools of 
contemporary real analysis. 

... the key to 
getting nice 

theorems is a 
solid base of 

good 
examples. 

In this report we outline 
some recent developments in 
Fourier analysis which can be 
discussed using only elemen
tary calculus of several vari
ables. As in many areas of 
mathematics, the key to getting 
nice theorems is a solid base of 
good examples, which we now 
describe in context. 

First, every student of ele
mentary Fourier analysis is fa
miliar with the convergence and 
oscillation properties of the 
Fourier series of a piecewise 
smooth function f(x) defined 
on the interval (-rr, rr). Three 

basic facts are that: 

l.The partial sum fM(x) of the Fourier series con
verges for each x to the average of the left and 
right limits of the function: 

l . f ( ) _ f(x + 0) + f(x - 0) IJPMX- 2 . 
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2. On any subinterval [a, b] for which the func
tion is smooth in an open set containing the 
subinterval, we have uniform convergence: 

lim max lfM(X)- f(x)l = 0. 
M a ,;; x ,;;b 

3. On any subinterval containing a single jump · 
discontinuity xo of the function, Gibbs' phe
nomenon occurs: for small 8 > 0 

lim( max fM(X)- min fM(X)) 
M lxo-Xi58 lxo-xi,;;8 

= lf(xo +0)- f(xo- O)IG, 

where the constant 
G = I rrr (sinx)dx, 

rr Jo x 
is approximately giver1 by the sixteen-term 
expansion 1.17897974447216727. 
This "Gibbs constant" has been computed to 

a high degree of accuracy; a thorough and in
teresting survey of the literature on Gibbs' phe
nomenon is contained in the beautiful article by 
Hewitt and Hewitt [8]. 

Now, if one looks at higher dimensional ana
logues of Fourier series or the Fourier trans
form, new Gibbs-like phenomena occur which are 
beyond the classical theory of Fourier series. 
These phenomena exhibit oscillation of Fourier 
inversion at a smooth point -even a point of 
local constancy-of the function, resulting from 
global rather than local discontinuities. We will 
see below that the obvious counterparts of the 

Mark A. Pinsky is professor of mathematics at North· 
western University in Evanston, Illinois. His e-mail ad
dress is: pi nsky@math. nwu . edu. 
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basic facts 1), 2) are false in 
dimensions three or more. 

Let us first look at eigen
function expansions of ra-
dial functions (functions de
pending only on r = lxl) in 
R 3 for the Laplacian. For ra
dial functions, the Laplacian 
is 

a2 2 a 
~ = or2 + r or' 

so the ordinary differential 
equation for eigenfunctions 
is 

f" + ?:. f' + 1\f = 0. 
r 

The solutions which van
ish at r = 1 can be chosen to 
be 

c/Jk(r) = sin krrr, 
r 

k = 1, 2, .... 

These functions are orthog
onal with respect to the 
weighted measure r2dr. If 
we now expand the indica
tor function of the unit ball 

0 . 5 

- 2 

-0 . 5 

- 1 

{ 
1, if 0 < r < 1 

f(r) = 
Eigenfunction expansion (1) with twenty terms. 

0, otherwise 

in a generalized Fourier series with respect to this 
basis, we obtain the identity 

(1) 1 = 2 I sinkrrr 

k=l krrr 
(0 < r < 1). 

This is another way of writing the ordinary 
Fourier series of the function f(r) = r on the in
terval (0,1): 

(2) r __ 2 ~ sinkrrr 
L (0 :::; r < 1). 
k=l krr 

However, at r = 0 there is a difference between 
(1) and (2). The right side of (2) converges for 
r = 0, but the right side of (1) diverges. This 3-
dimensional example clearly displays both the 
presence of Gibbs' phenomenon and the lack of 
pointwise convergence, through bounded oscil
lation of the partial sums. We now turn to the 
general situation of the Fourier transform on 
Rn. 

The Fourier transform of an integrable func
tion f on R n is defined as a continuous super
position of characters: 

The character x - e-i ( ~ ,x) is an eigenfupction of 
the Laplace op erator ~ ,;, .L?=l -lxz; thus 

I 
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~e-i < ~.x) = -1~1 2e-i < ~.x)_ The spherical partial 
sum is defined as the integral over a ball of ra
dius M: fM(x),;, J1 ~ 1 :o;M ei<~.x)f(~)d~. If in addi
tion f is smooth and rapidly decreasing at in
finity, then classical arguments show that 
limfM(x) = f(x), i.e., Fourier inversion holds 
everywhere. More generally, if all partial deriva
tives through order n + 1 exist as integrable func
tions, it is also classical that we have Fourier in
version everywhere, in the sense of absolute 
convergence. However, Fourier inversion fails if 
f is only piecewise smooth and rapidly decreas
ing. The desired example is the same as that 
above: the indicator function of a ball of radius 
a: f(x) = 1ro,aJ(ixl) where a > 0 is arbitrary and 
the dimension n = 3. Explicit computation shows 
that when M - oo · 

lim fM(x) = 0 (ixl > a), 

limfM(x) = 1 (0 < lxl < a), 

limfM(X) = ~ (lxl =a), 

liminffM(O) = 1 - 2/ rr, 

lim sup fM(O) = 1 + 2/rr. 

Fourier inversion fails at the center of the sphere. 
This is somewhat unexpected from the view
point of one and two dimensions, where the cor-
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responding limit exists at the center. When we 
pass to higher dimensions, the situation be
comes worse, since it can be shown by direct 
computation that the spherical partial sums are 
unbounded at x = 0 in case n > 3. 

How to pass from these basic examples to a 
general theory? The key is to note that in the 
above example we have the expected behavior 
away from the origin-familiar from one-di
mensional Fourier analysis-where Fourier in
version holds everywhere for an arbitrary piece
wise smooth function. With respect to the origin 
the function is less smooth than elsewhere, in 
terms of the behavior of the spherical average 
centered at x defined as the surface integral 

- 1 
r- fx(r) := r" lw _ f Jy- xl=rf(y)dSy, where the 
normalization ensuhs that the average of f = 1 
is fx = 1. Clearly r - fx(r) is discontinuous in 
case x = 0, whereas a direct computation using 
surface integrals shows that for x =1- 0 the cor
responding function is differentiable of order 
[(n- 2) / 2]. 

This is used to study Fourier inversion by 
first interchanging the orders of n-dimensional 
integrations to rewrite the spherical partial sum 
as a one-dimensional integral fM(X) = 

fo"" Dlf(r)fx(r)rn- 1 dr, where Dlf is the n-di
mensional Dirichlet kernel, obtained by inte
grating the character e- i ( ~.x ) over the ball 

Consequently, 
it has become 

widely believed in 
many circles that 
Fourier analysis 

is impossible 
without all of 

the tools of 
contemporary 
real analysis. 

1~1.:::; M.Various identi
ties are then used to ex
press this in terms of 
the n - 2 dimensional 
Dirichlet kernel as 
D M _ - 1 d vM R 

n - 2rrr dr n- 2· e-
peated integration-by-
parts reduces the orig
inal spherical partial 
sum to a convergent 
spherical partial sum in 
one or two dimensions 
(depending on whether 
n i~ odd or even) to
gether with appropriate 
boundary terms; the 
number of necessary in
tegrations is exactly 
1 +[(n- 3) / 2)]. The 
original spherical par
tial sum fM(x) con
verges precisely when 
the boundary terms 
converge, which is 
equivalent to the con
dition that the spheri
cal average is smooth 

of degree [(n - 3)/ 2] . This is summarized in a 
theorem which gives necessary and sufficient 
conditions for Fourier inversion at a preas
signed point. 
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Theorem [3]. Let fbe an integrable function and 
x E R n such that the spherical average centered 
at x is piecewise smooth with compact support. 
Then limfM(x) exists if and only if this spherical 
average is differentiable of class [(n- 3) / 2]. 

One obtains a more succinct statement by 
defining the smoothness index j(f; x) as the least 
integer j ;::: -1 so that the spherical average cen
tered at x is differentiable of degree j. Thus 

FOURIER INVERSION at x E R n 

n-3 
IF AND ONLY IF j(f;x);::: [-2- ]. 

This result gives a sharp criterion for Fourier 
inversion at a preassigned point. The criterion 
depends on the global behavior of f, as expressed 
through the spherical average centered at x. The 
smoothness condition is automatically satisfied 
in case n = 1, 2. In case n = 3, 4 the condition re
quires continuity; in dimensions n = 5, 6 we re
quire one derivative, etc., etc. When the smooth
ness condition holds, the limit is the limiting 
average on small spheres fx(O+). In case the 
smoothness condition is violated it is shown 
that the spherical partial sum oscillates as 
Mv,M- oo where v = nzs- j(f;x);::: 0. 

It is remarkable that the above considerations 
can be transferred with little change to other non
Euclidean spaces on which Fourier analysis is cus
tomarily performed. The simplest of these is the 
standard sphere sn with the spherical harmon
ics Ym, which form an orthonormal basis of 
eigenfunctions for the standard Laplace opera
tor restricted to the sphere. If we are given an 
integrable function f on sn' we may form the 
Fourier coefficients fm,;, f fYm and the Fourier 
series 2: fm Y m(x) where we sum in the order of 
the increasing eigenvalues of the spherical 
Laplace operator. Then we show in [3] that, if f 
is piecewise smooth with respect tO X E sn, the 
series converges at x if and only if the spheri
cal average centered at x, defined here for 
0 < r < rr, is smooth of degree at least 
[(n- 3) / 2]. 

The sphere is the canonical model of a sim
ply connected complete Riemannian manifold of 
constant positive sectional curvature. When we 
pass to the space of negative curvature, there is 
also a Fourier transform theory on the standard 
hyperbolic space Hn, developed by Helgason, 
Strichartz, and others. In this setting one can 
make sense of the spherical average centered at 
x E Hn, the Fourier transform, and the corre
sponding spherical partial sum. It is then rigor
ously true [3] that we have pointwise conver
gence at x E Hn if and only if the spherical 
average centered at x is smooth of degree at least 
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[(n- 3)/2]. The previous result holds with no 
change whatsoever. 

One might conclude from these obser
vations that the theory would be identi
cal in the case of multiple Fourier series, 
which give the spectral resolution of the 
Laplace operator on the standard torus 
Tn = ( -rr, rr )n. However, there are com
plications here, due to the lack of rota
tional symmetry. More precisely, the Eu
clidean group of rotations and 
translations in the first three cases (Rn, 
sn, Hn) allows us to reduce all of the con
vergence questions to problems of one
dimensional analysis, since the spheri
cal partial sum fM(X) can always be 
expressed as an integral over the real 
line of the appropriate "Dirichlet 
kernel" applied to the spherical 
average, as a function of the ra
dius [6]. 

On the torus the Dirichlet 
kernel is no longer a radial 
function, and more delicate 
methods must be used. At this 
point we have obtained in [3] a 
sharp result in case the func
tion to be expanded is itself ra
dial, meaning that f(x) = F( lx l) 
where F is a piecewise smooth func
tion on (0, a) for some a ~ rr and f is 
defined to be zero for points of the torus 
outside the ball of radius a. The Fourier se
ries of an arbitrary integrable function on the 
torus is written 

f(x) ~ 2: amei(m,x) . 

mEZ" 

One quickly shows that the Fourier coeffi
cients of a radial function are also radial and are 
the restriction of a smooth function r - A(r); 
thus am = A(lml) form E zn. The spherical par- , 
tial sum fM(O) is written in terms of Landau's lat
tice point counting function N(r) ,;, card { m E zn : 
I m I ~ r} as a Steiltjes integral and partial inte
gration [5]; thus 

fM(O),;, 2: A(lml) = ao + iM A(r)dN(r) 
lmi 5M 0 

= A(M)N(M) - s: A '(r)N(r)dr. 

This is compared to a spherical partial sum of 
the corresponding Fourier integral: 

f A(lxi)dx = (M A(r)d(cnrn) 
lx i,;;M Jo 

= A(M)cn Mn - s: A'(r) Cnrn dr 

(cn,;,W~-1) . 
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When we subtract these, we find an integral and 
a boundary term, both of which are expressed 
in terms of the Landau remainder N(r) - Cnrn = 
O(rn- 2+8 ), r- oo, where 0 ~ 8 ~ 2/(n + 1) if 
n ;:: 2. The explicit decay of A(r), A ' (r), when 
r - oo is then computed and used to show the 
convergence of both terms and thus to reduce 
the problem to the convergence of the corre
sponding Fourier integral, which has been dealt 
with in the previous paragraphs. Again we find 
that the spherical partial sum fM(O) converges 
if and only ifF has [(n - 3)/2] derivatives [3]. 

So how did we come to revive this area in the 
1990s? This line of research was current in the 
1920s and 1930s, having been abandoned in 
favor of other approaches [1,6,7]. The answer lies 
in the domain of experimental mathematics [2a], 
by which we understand the effective use of 
graphical and numerical computer output to con
j ecture new analytical results which might not oth
erwise suggest themselves. While preparing the 
second edition of [4], I was contacted by Alfred 
Gray, who had taught from the first edition and 
who proposed an appendix to the new edition on 
the use of Mathematica programming to enhance 
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Eigenfunction 
expansion (3) 
with ten 
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the classical text material of Fourier series and 
boundary-value problems. One of these graphs 
(showing the sum of the first twenty terms on 
the right side of (8) showing the sum of the first 
ten terms on the right side of (3)), depicted the 
behavior of a Fourier-Bessel series of a piecewise 
smooth function which displayed a strange os
cillation at the origin, quite unrelated to the local 
behavior there. Of course these expansions can 
be viewed in terms of the Laplace operator, since 
the Bessel functions are the radial eigenfunc
tions of the Laplace operator which vanish at the 
edge of the disk-familiar from the problem of 
the vibrating drumhead. 

Specifically, we have the series 

~ ]o(XXk) 
(3) 1 = 2 L j ( ) - 1 < X < 1, ]o(Xk) = 0 

k~l Xk 1 Xk 

where we use all of the positive zeros Xk of the 
Bessel function ]o. From the asymptotic behav
ior of Jo(x) and 11 (x), x - oo, one finds that at 
x = 0 ~~e general term of the series is asymptotic 
to<-~ , whereas for x =1- 0 the general term se
ries behaves like ( -1)k+l cos(krr:-rr 14). Thus we 
obtain a slower rate of convergence at x = 0 than 
at other points, even though the function is 
smooth in a neighborhood of x = 0 ([9], pages 
33-35). 

When we pass to the corrresponding eigen
function expansion in three dimensions, we come 
to the example presented at the begi:i:ming of the 
article, whose graph is presented above: 

1=2I(-1)k+ls~krrx -1<x<1, x=/-0. 
k~l rrx 

At x = 0 the series diverges by oscillation, since 
the kth term is ( -1)k+l, whereas at x =1- 0 we have 
a convergent one-dimensional Fourier series. If 
we consider the corresponding eigenfunction 
expansion in dimension n > 3, we find that the 
series converges for all x =1- 0, but at x = 0 the kth 
term~ (-1)k+lk(n-3l12,k- oo, yielding a diver
gent series. 

With these examples in hand, one confidently 
passes to the case of ordinary Fourier expansions 
in several variables, as we have described in the 
above paragraphs and worked out in complete 
detail in the reference [3]. 
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Gauge Theory Is 
Dead! Long Live 

Gauge Theory! 

I n late October and early November 1994 
many mathematicians received e-mail from 
colleagues trumpeting the death of gauge 
theory. More than a decade earlier, S. K. Do
naldson (Oxford) had found a deep but mys

terious link between Yang-Mills theory from 
mathematical physics on the one hand and 4-di
mensional differential topology on the other. 
Since then, many topologists had become fasci
nated by gauge theory. Last autumn they found 
themselves on the receiving end of wry com
ments, when rumour had it that a new set of 
equations proposed by E. Witten (lAS, Prince
ton) had made gauge theory obsolete in topol
ogy. This was, of course, an exaggeration. 

Witten's equations, originating in his joint 
work [SW] with N. Seiberg (Rutgers) in quantum 
field theory and appearing in [W], do provide 
shortcuts to many of the consequences of gauge 
theory and quickly lead to proofs of very im
portant new results. The equations are them
selves part of a gauge theory and shed new light 
on the Yang-Mills equations that Donaldson used. 
Rather than making gauge theory obsolete, Wit
ten's equations make gauge theory even more in
teresting and more powerful. 

The Old Gauge Theory 
Coming on the heels of the work of M. H. Freed
man (University of California, San Diego) on topo
logical 4-manifolds, Donaldson's use of gauge 
theory showed that the differentiable classifi-
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cation of smooth 4-manifolds is very different 
from their classification up to homeomorphism. 
Combined with Freedman's work, it produced ex
otic differentiable struc-
tures on Euclidean 4-
space, an anomaly that 
does not arise in other di
mensions. 

In gauge theory one 
considers connections or 
covariant derivatives A 
on a principal G-bundle 
over a smooth 4-manifold 
X endowed with an ori
entation and a Riemann
ian metric; here G is a 
compact Lie group. The 
connections of interest 
are the so-called instan
tons, the solutions of the 
anti-self-dual Yang-Mills 
equation, defined as fol
lows: Let * be the Hodge 
star operator defined by 
the orientation and the 
Riemannian metric on X. 
For A a G-connection, let 

Given the 
enormous impact 

ofthe U(l) 
monopole 

equation on 
4-dimensional 

topology, there are 
high expectations 

for the other 
equations. 

FA be its curvature . The self-dual part of the cur
vature is 

F:( = ~(FA+ *FA) 

and the anti-self-dual Yang-Mills equation is 
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Instantons are the minima of the Yang-Mills 
functional YM(A) = fx IFAI2. When G is U(1), 
the anti-self-duality equation is linear and the in
stantons are completely described by Hodge the
ory. When G is SU(2), say, the equation is a non
linear PDE which is elliptic on the space of 
connections modulo bundle automorphisms or 
gauge transformations. Its space of solutions, the 
moduli space of instantons up to gauge trans
formations, is generically a finite-dimensional 
smooth manifold M. This manifold is usually 
noncompact, partly due to the conformal in
variance of the equation, and this noncompact
ness leads to many technical difficulties in the 
topological applications of gauge theory. 

In 1981-82, Donaldson had the insight that 
the algebraic topology of the moduli space M 
contains subtle information about the differen
tiable structure of X. He first proved that certain 
topological4-manifolds do not support any dif
ferentiable structure at all. Later he defined dif
ferentiable invariants of large classes of mani
folds which, although difficult to calculate 
completely, were very successful in distin
guishing nondiffeomorphic differentiable struc
tures on X. 

This initially came as a complete surprise to 
topologists. Even after gauge theory had been 
firmly established as a tool in topology, there was 

no conceptual understand
ing of how and why ins
tantons were related to the 

Rather than 
making gauge 

theory obsolete, 
Witten's 

equations make 
gauge theory 

even more 
interesting and 
more powerful. 

structure of 4-manifolds. 
Early on Donaldson 

proved that in the case of 
complex algebraic surfaces 
connections with anti-self
dual curvature are the same 
as stable holomorphic 
bundles in the sense of geo
metric invariant theory. 
Furthermore, the instanton 
invariants are nontrivial for 
algebraic surfaces. This es
tablished a strong link be
tween gauge theory and 
algebraic geometry. Four
dimensional differential 
topologywas seen as being 
very close to complex 
geometry. 

Over the last four years, 
P. B. K.ronheimer (Oxford) and T. S. Mrowka (Cal
ifornia Institute of Technology) and others de
veloped a structure theory for the instanton in
variants. They found that under suitable 
hypotheses on X all the invariants derived from 
different SU(2)-bundles over X could be pack
aged into a single analytic function 
q: H2(X, R) ~ R of the form 
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s 
(1) q = eQ12 2: aieK;, 

i~l 

where Q is the intersection form of X and the 
ai E Q and Ki E H 2(X, Z) are certain character
istic elements for the intersection form. The 
"basic classes" Ki are constrained by the in
equality 2g(S)- 2 ~ Q(S, S) + Ki(S) for the genus 
g of any smoothly embedded surface S c X with 
normal bundle of positive degree. 

The New Gauge Theory 
To write down Witten's equations on a smooth 
oriented Riemannian 4-manifold X, one has to 
choose a Spinc_structure, that is, a lift of the 
frame bundle from S0(4) to Spinc(4) = 

Spin(4) x±l U(1).Associated with this structure 
are bundles V± of positive and negative spinors 
and a complex determinant line bundle 
L = det(V±)· Further, there is a canonical map 
cr : V+ X V+ - Ai defined by taking the trace
free part of an element in V+ ® V+ considered as 
an endomorphism of V+. 

A U(1)-connection A on L, together with the 
Levi-Civita connection of the Riemannian metric 
induce a covariant derivative f(V+)
[(V+ ® T * X) . Composing this with Clifford mul
tiplication [(V+ ® T *X)- f(V_) defines a Dirac 
operator DA : [(V+) ~ [(V_). Witten's equations 
for a connection A and a positive spinor 
</> E f(V+) are 

DA</>=0 

F:~ = icr(</> , </>). 

These equations are invariant under bundle au
tomorphisms of L, but they are not conformally 
invariant. The solutions, called monopoles, are 
the minima for the functional 

The space of monopoles modulo bundle auto
morphisms is generically a smooth manifold, 
and it is always compact. Compactness follows 
easily from the Weitzenbock formula for the 
Dirac operator combined with standard elliptic 
theory. Further, if the scalar curvature of the 
Riemannian metric is nonnegative, all the solu
tions of the monopole equation have </> = 0 and 
so are U(1) instantons. Even if the scalar curva
ture is negative somewhere, there are only finitely 
many cohomology classes which are the first 
Chern classes of complex line bundles L admit
ting nontrivial solutions to the monopole equa
tions. 

The compactness of the monopole moduli 
spaces makes them much easier to handle than 
the instanton moduli spaces. This is the main rea-
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son why Witten's approach is much simpler than 
Donaldson's. Although instanton and monopole 
moduli spaces seem to contain very similar in
formation, the monopoles are tied much more 
closely to the Riemannian geometry of X. This 
inspires hope for the development of a combi
natorial approach to gauge theory. 

One can use the monopole moduli spaces to 
reprove and generalize most of Donaldson's the
orems about the nonexistence of differentiable 
structures on certain topological 4-manifolds. 
One can also define invariants of differentiable 
structures, for example by counting the number 
of points in zero-dimensional moduli spaces. 
These invariants are trivial for manifolds ad
mitting either a Riemannian metric of positive 
scalar curvature or a smooth connected sum de
composition in which both summands have in
tersection forms which are not negative defi
nite. 

On the other hand, the invariants are nontrivial 
for complex algebraic surfaces and, more gen
erally, for symplectic manifolds [T]. This puts 
strong restrictions on the differential topology 
and geometry of symplectic 4-manifolds. It im
plies, for example, that the connected sum of 
three copies of the complex projective plane 
does not admit a symplectic structure, although 
all other known constraints for symplectic man
ifolds are satisfied in this case. 

Witten [W] predicted that the "basic classes" 
K; appearing in (1) should be precisely the first 
Chern classes of complex line bundles L for 
which the new monopole invariants are nonzero 
and that the coefficients a; in (1) should be de
termined by the values of the monopole invari
ants. For large classes of manifolds, this pre
diction was quickly proved to be true, because 
one can calculate both sets of invariants, for in
stantons and for monopoles, and compare the 
answers. There are promising attempts to prove 
Witten's conjecture in a more direct way. 

One of the spectacular new theorems proved 
using Witten's equations concerns the problem 
of finding the minimal genus of a smoothly em
bedded surface in a 4-manifold representing a 
given homology class. While formula (1) solved 
this problem in many cases, it seemed very dif
ficult to generalize the argument using instan
tons to cover, for example, the case when the 
manifold is the complex projective plane. Now 
the non triviality of the monopole invariants as
sociated with the first Chern classes of algebraic 
surfaces allows one to show that algebraic curves 
have minimal genus among all smoothly em
bedded surfaces representing the same homol
ogy class (if it has nonnegative self-intersection). 
This statement for the case of algebraic curves 
in the complex projective plane [KM] was previ
ously known as the Thorn conjecture. 

MARCH 1995 

E. Witten 

The Physical Origins 
Yang-Mills theory is a conformally invariant clas
sical field theory whose groundstates are the in
stan tons. Experience with quantum field theory 
suggests a recipe for turning this into a so-called 
topological field theory whose correlation func
tions are Donaldson's instanton invariants. As 
they are invariants of the differentiable structure, 
one can vary the Riemannian metric used with
out affecting the invariants. Witten [W] outlines 
how studying a family of metrics gt = tg1, where 
t > 0 is a real parameter, leads naturally to the 
appearance of the monopole equations. 

For small t, the classical approximation to 
quantum field theory coincides with Donald
son's definition of instant on invariants. For large 
t, however, the quantum vacuum states of the 
theory, parametrized by a complex variable u, 
become relevant. It turns out [SW] that the quan-
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tum theory naturally leads one to consider the 
family of elliptic curves 

y 2 = (x2 - 1)(x - u). 

For generic u, the elliptic curve is smooth, but 
it degenerates to a rational curve at u = ± 1. 

For large classes of manifolds, all the topo
logical information of the instanton theory can 

be extracted by looking at appropriate elliptic 
functions in infinitesimal neighbourhoods of the 
points ± 1 in the u-plane. The reason is that for 
these special values of the parameter, certain par
ticles in the quantum theory~the monopoles
become massless, although they are not mass
less in the classical theory. (The monopole 
equations, like the whole quantum theory, are not 
conformally invariant, although the classical the
ory is.) The information about instantons can 
then be derived from the monopole equations 
alone, leading to formulae for the Donaldson in
variants. In fact, (1) is the simplest such for
mula, and understanding this was one of the 
motivations for Witten's approach. 

The monopole equations seem to detect the 
simplest part of Donaldson theory, which for 
simple manifolds is all there is. However, there 
are manifolds like the complex projective plane, 
on which there are no monopoles at all, for which 
Donaldson theory has another, more compli
cated part to it. In the quantum field theory de
scription, this is said to be detected by integra
tion over the u-plane, because for these 
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manifolds there is more to the u-plane than one 
sees near the special values u = ± 1. 

The physical theory developed by Seiberg and 
Witten [SW] suggests a whole family of coupled 
equations, of which the monopole equations are 
just the simplest example. If one considers 
SU(N) instantons (instead of SU(2)), then there 
is a related set of equations for G-connections 
A, where G is the dual of the maximal torus of 
SU(N), and certain spinor fields ¢. The equa
tions are the Dirac equation for 1> and an equa
tion expressing F:f by a certain hyper-Kahler 
moment map, generalizing u(¢, ¢) in the case 
when G = U(1). These generalized monopole 
equations are related to higher-dimensional 
Abelian varieties rather than elliptic curves. Given 
the enormous impact of the U(1) monopole equa,
tion on 4-dimensional topology, there are high 
expectations for the other equations. Far from 
being dead, gauge theory is more active and ex
citing than ever. 
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Mordell' s Review, 
Siegel's Letter to Mordell, 

Diophantine Geometry, 
and 20th Century 

Mathematics 

I n 1962, I published Diophantine Geometry. 
Morden reviewed this book [Mor 1964],1 
and the review became famous. Immedi
ately after the review appeared, in that same 
year, Siegel wrote a letter to Mordell to ex

press his agreement with Mordell's review con
cerning the overall nature of the book and to ex
press more generally his negative reaction to 
trends in mathematics of the 1950s and 1960s. 
I learned of Siegel's letter to Mordell only in the 
seventies by hearsay, without knowing its pre
cise content. At that time, in a letter dated 11 De
cember 1975, I wrote to Siegel to tell him I got 
the message, and I sent a copy of my letter to 
many people. There was considerable gossip 
about Siegel's letter to Mordell, but I saw the let
ter for the first time only in March 1991, when 
I received from Michel Waldschmidt a copy which 
he made from the original in the Cambridge li
brary of St. John College. 

Siegel's letter is an historical document of in
terest from many points of view. I would like to 
deal here with one of these points of view hav
ing to do with the relation between number the
ory and algebraic geometry, or what has come 
to be known as the number field case and the 

Serge Lang is professor of mathematics at Yale Uni· 
versity. This article previously appeared in the April1994 
issue of the Mitteilungen of the DMV. 

l I reproduced Mordell's review in toto as an appendix 
to the greatly expanded version Fundamentals of Dio
phantine Geometry [Lan 1983) because I wanted future 
generations to evaluate his position for themselves. I 
also reproduced my review of his book [Lan 1970), in
cluding a letter which I wrote to Mordell in 1966. 
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function field case. I shall document part of the 
twentieth century history of the way these two 
cases have benefited from each other and the ex
tent to which both Mordell and Siegel failed to 
understand the accomplishments of the fifties 
and sixties in connection with them.2 Siegel wrote 
to Mordell on 3 March 1964: 

Thank you for the copy of your review 
of Lang's book. When I first saw this 
book, about a year ago, I was dis
gusted with the way in which my own 
contributions to the subject had been 
disfigured and made unintelligible. 
My feeling is very well expressed 
when you mention Rip van Winkle! 

The whole style of the author con
tradicts the sense for simplicity and 
honesty which we admire in the works 
of the masters in number theory-La
grange, Gauss, or on a smaller scale, 
Hardy, Landau. Just now Lang has 
published another book on algebraic 
numbers which, in my opinion, is still 
worse than the former one. I see a pig 
broken into a beautiful garden and 
rooting up all flowers and trees. 

2 For an account of results and conjectures in current 
diophantine geometry much more systematic and 
complete than I can give here, as well as looking to the 
future rather than the past, see my book Number The
ory III: Diophantine Geometry, Encyclopedia of Math
ematics, Vol. 60, Springer-Verlag, 1991. 
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Unfortunately there are many "fel
low-travelers" who have already dis
graced a large part of algebra and 
function theory; however, until now, 
number theory had not been touched. 
These people remind me of the im
pudent behaviour of the national so
cialists who sang: "Wir werden weiter 
marschieren, bis alles in Scherben 
zerfilllt!" 

I am afraid that mathematics will per
ish before the end of this century if 
the present trend for senseless ab
straction-as I call it: theory of the 
empty set -cannot be blocked up. Let 
us hope that your review may be help
ful... 

I shall also deal with some concrete instances 
of the more general problem mathematicians 
face in dealing with advances in mathematics 
which may pass them by. 

From Dedekind-Weber to the Riemann 
Hypothesis in Function Fields over Finite 
Fields 
The analogy between number fields and function 
fields has been realized since the latter part of 
the nineteenth century. Kronecker was already 
in some sense aware of some of its aspects. 
Dedekind originated a terminology in his study 
of number fields which he and Weber applied to 
function fields in one variable [Ded-W 1882]. 
Hensel-Landsberg then provided a first system
atic book treatment of basic facts concerning 
these function fields [Hen-L 1902], using the 
Dedekind-Weber approach. Artin in his thesis 
[Art 1921] translated the Riemann hypothesis to 
the function field analogue (actually for qua
dratic fields). Several years later F. K. Schmidt 
treated general analytic number theory, includ
ing the functional equation of the zeta function 
for function fields of arbitrary genus 
[Schm 1931]. However, Artin thought that the Rie
mann hypothesis in the function field case would 
be as difficult as in the classical case of the or
dinary Riemann or Dedekind zeta function (he 
told me so around 1950). It was Hasse in 1934 
and 1936 who pointed out the "key for the prob
lem" in the function field case through the the
ory of correspondences, as Weil writes in 
[Wei 1940]. (Hasse also indicated another way 
through reduction mod p using complex multi
plication in characteristic zero.) Hasse himself 
proved the Riemann hypothesis (Artin's conjec
ture) for curves of genus 1 [Has 1934], 
[Has 1936].3 Then Deming pursued the higher 
dimensional generalization of Hasse's theory of 
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endomorphisms on elliptic curves and corre
spondences [Deu 1937], [Deu 1940] by showing 
that some results of Severi [Sev 1926] could be 
proved so that they applied in characteristic p, 
especially to curves over finite fields. Weil went 
much further than Hasse and Deuring in this di
rection. "Directly inspired" [Wei 1948a, p. 28] by 
works of Severi [Sev 1926] and Castelnuovo 
[Cas 1905], [Cas 1906], [Cas 1921], Well developed 
a purely algebraic theory of correspondences 
and abelian varieties, and he formulated the pos
itive definiteness of his trace (which he related 
to Castelnuovo's equivalence defect see foot
note 4), thus yielding the Riemann hypothesis in 
the function field case for curves of higher genus 
[Wei 1940], [Wei 1948a], [Wei 1948b]. 

Hasse also defined a zeta function for arbitrary 
varieties over number fields and conjectured its 
analytic continuation and functional equation. 
This point of view was promoted by Weil in the 
fifties. There was a serious problem of algebraic 
geometry even dealing with varieties of higher 
dimension over finite fields, Jet alone number 
fields, because as Weil conjectured, the analogue 
of the functional equation and Riemann hy
pothesis in this case would depend on finding 
algebraic analogues of homology groups (ho
mology functors) satisfying the Lefschetz fixed 
point formula [Wei 1949]. 

In the forties and fifties several subjects in 
mathematics, including algebraic topology and 
algebraic geometry, systema:tically developed 
new foundations and internal results. Indeed, ho
mological algebra developed first from algebraic 
topology but soon saw its domain of applications 
extend to several other fields, including alge
braic geometry. This algebra was affectionately 
called "abstract nonsense" by Steenrod (with a 
quite different intent and meaning from Siegel's 
"senseless abstraction"). A large body of mater
ial, recognized to be fairly dry by some of its cre-

3 In 1932-1933 Davenport and Hasse started collabo
rating on a classical paper concerning Gauss sums 
[Dav-H 1934]. Davenport had previously been con
cerned with Gauss sums, and he learned from Hasse 
the connection with the Riemann hypothesis in func
tion fields as formulated by Artin. I find it appropri
ate to quote here a historical comment made by Hal
berstam, who edited Vol. IV of Davenport's collected 
works and stated on p. 1553: "In fact, Davenport spent 
part of the academic session 1932-33 with Hasse in 
Marburg; he obviously learnt a great deal from Hasse 
(cf. [8], [18], [27])-in later years he would say that he 
had not learnt nearly as much as he would have done 
if he had been 'less pig-headed' -and it seems that he 
in turn sharpened Hasse's interest in the arithmetical 
questions discussed above .. .. According to Mordell, 
Hasse was led to his proof of (5) [RH in elliptic func
tion fields] in response to a challenge from Davenport 
to produce a concrete application of abstract algebra." 
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a tors, had to be systematically worked out to pro
vide appropriate background for more exten
sive applications. The dryness was unavoidable. 

One also saw the simultaneous development 
of commutative algebra. One of its motivations 
was that in the context of algebraic geometry, a 
curve over a number field can be defined by 
equations whose coefficients lie in the ring of al
gebraic integers and so can be viewed as a fam
ily of curves obtained by reducing mod p for all 
primes p, or even mod pn for higher n so as to 
include infinitesimal properties. This case can be 
unified with the case of algebraic families of 
curves over an arbitrary field, including curves 
over the complex numbers. Furthermore, one 
wants to treat higher dimensional varieties in the 
same fashion, in an algebraiC and analytic con
text. For the analytic context one was led to work 
over power series rings and more generally over 
complete local rings because of the presence of 
singularities and the infinitesimal aspects. One 
was also led to globalize from modules to 
sheaves, in a context involving both homologi
cal algebra and commutative algebra, thus lead
ing to further abstractions. These developments 
were a prelude to the subsequent conceptual 
unification of topology, complex differential 
geometry, and algebraic geometry during the 
sixties, the seventies, and beyond. For such a uni
fication to take place, it was necessary to develop 
not only a language but an extensive theory con
taining very substantial results as well, starting 
with commutative algebra and merging irito al
gebraic geometry. In the fifties and sixties, these 
developments appeared as "senseless abstrac
tions" to some people, including Siegel, who 
writes as if these developments deal only with 
the "theory of the empty set". But it is precisely 
the insights of Grothendieck which led to an ex
tension-including an abstraction-of algebraic 
geometry whereby he defined the cohomology 
functors algebraically, whereby he proved the Lef
schetz formula [Gro 1964), and whereby a decade 
later Deligne finally proved the analogue of the 
Riemann hypothesis for varieties in the higher 
dimensional case [Dell974). Deligne also proved 
related applications, because in a Bourbaki sem
inar talk [Del 1969) he had previously shown 
how to reduce the Ramanujan-Petersson con
jecture for eigenvalues of modular forms under 
Heeke operators to this Riemann hypothesis, in 
a direction first foreseen by Sa to, and also using 
some insights of Kuga-Shimura, to whom he 
refers at the beginning of his Bourbaki seminar 
talk. A very short and clear account of the ideas, 
leading from a classical problem involving the 
partition function to the most advanced uses of 
Grothendieckian algebraic geometry, is given in 
the first two pages of [Del1969). 
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Siegel's handwritten letter to Mordell, 3 March 1964. 

Some Implications 
We now pause a moment to consider some im
plications of these great developments. As I 
wrote in my 1961 review of Grothendieck's Ele
ments de geometrie algebrique [Lan 1961) a 
decade before Deligne's applications of Grothen
dieckian geometry occurred: "The present 
work. . .is one of the major landmarks in the de
velopment of algebraic geometry ... Before we go 
into a closer description of the contents of Chap
ters 0 and I [which were just appearing and 
prompted the review] it is necessary to say a few 
words explaining why the present treatise differs 
radically in its point of view from previous ones." 
I then mentioned four specific points like those 
already listed above: the need to deal with alge
braic families of varieties, applications to num
ber theory and reduction modulo a prime power, 
defining algebraically the functors from topol-
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ogy such as homology and homotopy, and the 
study of nonabelian coverings. I also empha
sized throughout the importance and far-reach
ing implications of Grothendieck's functorial 
point of view. 

I ended my review as follows: "To conclude 
this review, I must make a remark intended to 

LANG: In order to treat both the number 
field and function field case 

simultaneously, there developed a 
language and results which are now 

natural throughout the world. 
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emphasize a point which might otherwise lead 
to misunderstanding. Some may ask: If Alge
braic Geometry really consists of (at least) 13 
chapters, 2,000 pages [it turned out to be more 
like 1 0,000], all of commutative algebra, then 
why not just give up? The answer is obvious. On 
the one hand, to deal with special topics which 
may be of particular interest, only portions of the 
whole work are necessary, and shortcuts can be 
taken to arrive faster to specific goals ... But even 
more important, theorems and conjectures still 
get discovered and tested on special examples, 
for instance elliptic curves or cubic forms over 
the rational numbers. And to handle these, the 
mathematician needs no great machinery, just 
elbow grease and imagination to uncover their 
secrets. Thus as in the past, there is enough 
stuff lying around to fit everyone's taste. Those 
whose taste allows them to swallow the Elements, 
however, will be richly rewarded." Thus I did 
not see the developments of Grothendieck's al
gebraic geometry as incompatible with doing 
beautiful or deep mathematics with only a min
imum of knowledge. 

Five years later, when I wrote to Mordell the 
letter reproduced in [Lari 1970] and [Lan 1983], 
I continued to take such a balanced view. Since 
Mordell had written in his review: "When proof 
of an extension makes it exceedingly difficult to 
understand the simpler cases, it might some
times be better if the generalizations were left 
in the journals" (see below for the context of this 
judgment), I replied: "I see ilo reason why it 
should be prohibited to write very advanced 
monographs, presupposing substantial knowl
edge in some fields, and thus allowing certain ex
positions at a level which may be appreciated 
only by a few but achieves a certain coherence 
which would not otherwise be possible. 

"This of course does not preclude the writing 
of elementary monographs. For instance, I could 
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rewrite Diophantine Geometry by working en
tirely on elliptic curves and thus make the book 
understandable to any first-year graduate student 
(not mentioning you) ... Both books would then co
exist amicably, and neither would be better than 
the other. Each would achieve different ends. 
[In fact, I eventually wrote Elliptic Curves: Dio
phantine Analysis, Springer-Verlag, 1978.] 

" ... When I write a standard text in algebra, I 
attempt something very different from writing 
a book which for the first time gives a system
atic point of view on the relations of diophan
tine equations and the advanced contexts of al
gebraic geometry. The purpose of the latter is to 
jazz things up as much as possible. The purpose 
of the former is to educate someone in the first 
steps which might eventually culminate in his 
knowing the jazz too, if his tastes allow him 
that path. And if his tastes don't, then my bless
ings to him also. This is known as aesthetic tol
erance. But just as a composer of music (be it 
Bach or the Beatles), I have to take my respon
sibility as to what I consider to be beautiful and 
write my books accordingly, not just with the in
tent of pleasing one segment of the population. 
Let pleasure then fall where it may." 

Thus I advocated "aesthetic tolerance" -which 
is certainly absent from Siegel's letter, to say 
the least. 

It is of course not only a matter of "taste" or 
"aesthetic tolerance".lt may also have to do with 
one's natural limitations. For instance, I had my 
own limitations vis a vis Grothendieck's work 
(and other works). Having gone through Weil's 
Foundations right after my Ph.D., I myself was un
able later to absorb completely Grothendieck's 
work, and I was unable to read much of that work, 
as well as some of its applications, such as those 
by Deligne [Del 1969], [Del1974]. However, I did 
not put down Grothendieck's work. I admired it 
(as quoted above) and merely regretted my own 
limitations. I also could not read the Italian 
geometers myself, and I needed van der Waer
den and W eil as intermediaries in algebraicizing 
and modernizing Italian geometry.4 

Diophantine Results over Number Fields 
and Function Fields 
Next we consider diophantine questions over 
the rationals or over number fields. At the turn 
of the century, Poincare defined the "rank" of the 
group of rational points on an elliptic curve over 
the rational numbers [Poi 1901]. By "rank" he ac
tually meant something different from what we 
mean today. Roughly speaking, he meant the 
smallest number of generators of the set of ra
tional points using the secant and tangent 
method to generate points. Poincare wrote as if 
this rank is always finite. The finite generation 
was proved byMordell [Mor 1921], and again Weil 
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extended this result to abelian varieties over 
number fields using more algebraic geometry in 
his thesis at the end of that decade [Wei 1928]. 
The analytic parametrization of abelian vari
eties, and especially Jacobians of curves, was a 
convenient tool at the time, and for this partic
ular application a complete algebraization of 
curves and their Jacobians was not yet needed. 

At the purely algebraic level, the fifties saw a 
clarification of the Mordell-Weil theorem and its 
relations to the algebraic-geometric situation in 
the function field case. The Artin-Whaples prod
uct formula of the forties [Ar-W 1945] was the 
number theoretic analogue of the geometric the
orem that a rational function on a curve has the 
same number of zeros and poles (counting mul
tiplicities) or in higher dimension that the degree 
in projective space of the divisor of a rational 
function is zero. I used this product formula as 
the basic axiom for the theory of heights in Dio
phantine Geometry, applicable simultaneously to 
the number field and function field case, in any 
dimension. Mordell complained that here "we 
have definitions which many other authors do 
not find necessary." However, varieties over num
ber fields have their analogues in algebraic fam
ilies of varieties over any field, especially over the 
complex numbers. Rational points have their 
analogues in sections of such families and in 
fact are sections when the proper language and 
setting has been defined. The analogy has been 
interesting and fruitful, not only because it has 
allowed techniques to go back and forth en
riching the two cases, but because for instance 
in the study of algebraic surfaces, cases occur sys
tematically when these varieties are generically 
fibered by curves of genus 1. One then wants to 
know which fibers have rational points and how 
many. In case the generic fiber of an algebraic 

4 In my book on abelian varieties, I systematically gave 
Weil credit for his ability to make the contributions of 
Severi and Castelnuovo available in the postwar period 
of algebraic geometry and to go beyond. In historical 
comments concerning Castelnuovo's equivalence de
fect, I even stated that Weil "was the first to recognize 
that Castelnuovo's theorem on the equivalence defect 
of correspondences on a curve could be expressed as 
a theorem on abelian varieties." Kani pointed out that 
this statement was wrong [Kan 1984]. Castelnuovo 
clearly established the relation between his equivalence 
defect and an intersection number on the Jacobian [Cas 
1906], but there was no reference to this paper in 
Weil. Furthermore, Castelnuovo showed that the equiv
alence defect occurs as the penultimate coefficient of 
the characteristic polynomial, the determinant of the 
pfaffian of the complex representation, as on pp. 53 6, 
538 and 541 , and that all these coefficients can be ex
pressed as intersection numbers. I was not able to fig
ure this out without Weil having algebraicized Castel
nuovo's results and Kani having pointed out the 
original reference to Castelnuovo. 

MARCH 1995 

family is an abelian variety, the sections form a 
group, and Lang-Neron proved that this group 
is finitely generated modulo the subgroup of 
"constant" sections [La-Ne 1959], this being the 
function field analogue of the Mordell-Weil the
orem. Furthermore, Severi long ago conjectured 
that the algebraic part of the first cohomology 
group, i.e., the group of divisors modulo algebraic 
equivalence, was finitely generated (Theorem of 
the Base), and he had the intuition that such a 
result was also analogous in some way to the 
Mordell-Weil theorem. Neron proved Severi's 
conjecture [Ner 1952], and Lang-Neron estab
lished an actual isomorphism between the Neron
Severi group of a variety and a subgroup of the 
group of sections (modulo constant sections) of 
the Jacobian of the generic curve in some pro
jective imbedding. These results of the fifties 
formed the backbone of my book Diophantine 
Geometry but were viewed as "senseless ab
straction ... the theory of the empty set" by Siegel. 

SIEGEL: "The whole style of the author 
contradicts the sense for simplicity and 
honesty which we admire in the works of 
the masters of number theory." 

Using Well's results and his own results on dio
phantine approximations (Thue-Siegel theorem), 
Siegel proved that an affine curve of genus at 
least 1 over a number field has only a finite num
ber of integral points [Sie 1929]. In [Lan 60] and 
in another part of Diophantine Geometry, I also 
showed how the Thue-Siegel-Schneider-Roth the
orem and Siegel's theorem on integral points 
had analogues in the function field case. The in
terdependence between the number field case 
and the function field case lies not only in the 
analogy of results and methods applicable to 
both cases but also in the fact that when, say, a 
curve depending on parameters defined by a 
family of equation ft(X, y) = 0 has solutions in 
polynomials x = x(t) and y = y(t), such polyno
mials may have complex coefficients, or in a 
more arithmetic setting they may have ordinary 
integer coefficients. In the latter case, by spe
cialization of the parameter tin integers, one ob
tains integral solutions of the specialized equa
tion. It is a problem to classify all surfaces which 
admit such a generic fibration by rational curves, 
over the complex numbers and over the ordinary 
integers. More generally, one can consider the 
case when x and y are integral affine algebraic 
functions rather than polynomials. In order to 
treat both the number field and function field 
case simultaneously, there developed a language 
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Mordell compared 
himself to Rip Van 

Winkle in his 
review of 

Diophantine 
Geometry, feeling 

that he had 
woken to "a state 

of affairs and 
civilization (and 

perhaps a 
language) 

completely 
different from 

that to which he 
had been 

accustomed." 
Lang contends 

the notions which 
confused Mordell 

were "accepted 
without further 
ado by younger 
mathematicians 

and other schools 
of mathematics." 
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and results which are now natural throughout the 
world. At the time, this language and results ap
peared unnatural or worse to some people. As 
Siegel wrote to Mordell: "The whole style of the 
author contradicts the sense for simplicity and 
honesty which we admire in the works of the 
masters of number theory." 

In part of the proof of Roth's theorem, it is 
necessary to solve certain linear equations with 
upper bounds on the size of the solution. A 
lower bound on the number of solutions is re
quired in the number field case, and a lower 
bound on the dimension of the space of solutions 
is required in the function field case. Classically, 
the Riemann-Roch theorem on curves provides 
the desired estimates in the function field case, 
and I drew the analogy explicitly with the num
ber field case by an appropriate axiomatization, 
whereby I treated both cases simultaneously. 
But Mordell states in his review: "The author 
claims to follow Roth's proof. The reader might 
prefer to read this which requires only a knowl
edge of elementary algebra, and then he need not 
be troubled with axioms which are very weak 
forms of the Riemann-Roch theorem." But draw
ing closer together various manifestations of 
what goes under the trade name of Riemann
Roch has been a very fruitful viewpoint over 
decades. Already in [Schm 1931] we see the Rie
mann-Roch theorem closely related to the func
tional equation of the zeta function in the func
tion field case. In the thirties, Artin recognized 
the functional equation of the theta function as 
an analogue of Riemann-Roch in the number 
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field case. Following the ideas in a course of 
Artin, Weissinger gave the connection between 
Riemann-Roch and the functional equation of L
functions in the function field case [Weis 1938]. 
Weil went further by giving an analogy of Rie
mann-Roch not only to the problem of counting 
lattice points in parallelotopes but also by for
mulating an analogue for Cauchy's residue for
mula in the number field case [Wei 1939]. In my 
book on algebraic number theory, I emphasized 
the Riemann-Roch viewpoint in these ways. First 
I gave a formula for the number of lattice points 
in adelic parallelotopes, asymptotic with respect 
to the normalized volume, and second I repro
duced the formulation and proof of the func
tional equation for the zeta function and L-func
tions via the adelic method in Tate's thesis, 
especially the adelic Poisson $Ummation for
mula having as corollary what was properly 
called by Tate a number theoretic Riemann-Roch 
theorem. s But Siegel found my book on algebraic 
numbers "still worse than the former one." Nev
ertheless, I shall continue below to describe the 
ever-expanding extent to which the Riemann
Roch umbrella covers aspects of number theory 
and algebraic geometry. 

Naturally, to deal simultaneously with the 
number field and function field case in dio
phantine geometry, I had to assume the basic lan
guage and results of algebraic geometry and 
abelian varieties. Mordell in his review of the 
book complained: "Let us note some of the con
cepts required in the chapter. There are a 'K 1 k
trace of A', a 'Theorem of Chow', 'Chow's Reg
ularity Theorem', 'Chow Coordinates', 'compat
ibility of projections and specializations', 'blow
ing up a point', 'Albanese Variety', 'Picard variety', 
'Jacobian of a curve,' 'Chow's theory of the 
k(u)J k-trace'. When proof of an extension makes 
it exceedingly difficult to understand the simpler 
cases, it might sometimes be better if the gen
eralizations were left in the Journals." I ask: ex
ceedingly difficult to whom? Current readers 
and subsequent generations can evaluate for 
themselves Mordell's admonition to leave what 
he calls "generalizations" to the journals. But 
Mordell went on: "The reviewer was reminded of 
Rip Van Winkle, who went to sleep for a hundred 
years and woke up to a state of affairs and a civ
ilization (and perhaps a language) completely 
different from that to which he had been ac
customed." Siegel accepted the comparison with 
Rip Van Winkle when he wrote to Mordell: "My 
feeling is very well expressed when you mention 
Rip Van Winkle." In particular both Siegel and 

5 Be it said in passing that t)le adelic method of Tate's 
thesis was to become standard in the treatment of anal
ogous situations on linear algebraic groups. 
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Mordell had difficulty understanding some basic 
notions of algebraic geometry as recalled above. 
But these notions were of course accepted with
out further ado by younger mathematicians and 
by other schools of math-
ematics and algebraic geom-

I learned of Mallin's proof on a trip to Moscow 
in 1963, and I lectured on it at the Arbeitstagung 
in Bonn upon returning. Grauert was in the au
dience and was then led to find another proof 

of the function field case of 
Mordell's conjecture 

etry, notably by the Russian 
school, whose contributions 
to diophantine geometry were 
to dominate the sixties and 
seventies, as we shall now in
dicate. 

Mordell himself in 
[Mor 1922] had conjectured 
that a curve of genus at least 
2 over the rational numbers 
has only a finite number of ra
tional points. In [Lan 1960] 
and in Diophantine Geometry 
I translated this conjecture 
into the function field ana
logue, to the effect that for 
an algebraic family of such 
curves, there is only a finite 
number of sections unless the 
family is constant, in a suit
able sense. Independently, 
Manin had already started his 
investigations of the Picard
Fuchs differential equations 

Mordell and 
Siegel's lack of 

vision and 
understanding 

at certain 
periods of their 

[Gra 1965] (see among oth
ers the final remarks of the in
troduction to his paper). 
Grauert's method also in
volved horizontal differenti
ation, taking the derivative of 
a section into the projec
tivized tangent bundle. For 
the latest development of this 
method in a quantitative di
rection, see Vojta [Voj 1991]. 
Grauert's proof also worked 
in characteristic p, as pointed 
out by Samuel [Sam 1966]. 
For further insight into the 
problem in characteristic p, 
see Voloch [Vol1990]. 

life obstructed 
the development 
of certain areas 
of mathematics To this day, no one has 

seen how to translate Manin's 
or Grauert's proofs of 
Mordell's conjecture from the 
function field case to the 
numberfield case. However, 

in their own 
countries. 

and their connections withal-
gebraic families of curves, their Jacobians and 
their periods, via horizontal differentiation and 
the Gauss-Manin connection [Man 1958]. Manin 
put these two mathematical threads together by 
proving the function field analogue of the 
Mordell conjecture via his differential methods 
[Man 1963]. We note in passing that the func
tion field analogue of Siegel's theorem on inte
gral points is needed to complete that proof. (See 
[Col1990].) Mallin's work kindled various peo
ple's interests in various directions lying be
tween algebraic geometry and the theory of al
gebraic differential equations. Furthermore, in 
1970-1971 Deligne proved the semisimplicity 
of the action of the monodromy group on the 
cohomology of a family of projective smooth va
rieties [Del 1972]. After Coleman [Col 1990] 
pointed out that Mallin's "theorem of the ker
nel" had not been completely proved, Deligne's 
theorem was applied by Chai to complete the 
proof, independently of the application to the 
Mordell conjecture in the function field case 
[Cha 1990]. Even more recently, Buium has pur
sued the application of differential algebra in 
this direction, and he has obtained a substan
tial extension of results showing that the in
tersection of a curve with certain subsets of its 
Jacobian defined by algebraic differential con
ditions is finite [Bui 1992]. 

MARCH 1995 

in the early sixties, Shafare
vich conjectured that over a 

number field, given a finite set of places, there 
exists only a finite number of isomorphism 
classes of curves of given genus at least 1 and 
having good reduction outside this finite set 
[Sha 1963]. In 1968, Parshin showed how Sha
farevich's conjecture implied Mordell's conjec
ture [Par 1968], and he proved the analogue of 
Shafarevich's conjecture in the function field 
case (under an additional technical condition, 
later removed by Arakelov [Ara 1971]). Parshin's 
proof was based entirely on the intersection the
ory of surfaces, without making use of hori
zontal differentiation. This provided hope for an 
eventual translation to the number field case. As 
we have already mentioned, a curve over the 
ring of integers of a number field can be viewed 
as a family of curves obtained by reduction mod 
p for all primes p. In a fundamental paper, 
Arakelov showed how to complete such a fam
ily of curves over a number field by introducing 
the components at infinity and by defining a 
new type of divisor class group of integers of a 
number field called an arithmetic surface. 
Whereas the Artin-Whaples product formula had 
been the starting point for unifying the case of 
number fields and function fields in one variable, 
Arakelov theory laid the foundations for unify
ing intersection theory on arithmetic surfaces and 
the classical intersection theory, thus making 
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Parshin's method more accessible to the num
ber field case. 6 

Arakelov defined intersection numbers at in
finity as the values of Green's functions and 
made extensive use of hermitian metrics on line 
bundles [Ara 1974]. His foundations could lead 
in several directions. In one direction, inspired 
by the basic idea of carrying out algebraic geom
etry with complete objects, including the com
ponents at infinity and the metrized line bun
dles, Faltings gave his proof of Mordell's 
conjecture a decade later [Fal1983].7 Be it noted 
that Faltings also depended on the full-fledged 
abstractions of contemporary algebraic geom
etry, for instance by using techniques of Ray
naud [Ray 1974], reducing modulo a prime 
power (actually mod p2), to bound the degrees 
of certain isogenies of abelian varieties. 

We now come back to the Riemann-Roch 
theme. In the direction of algebraic geometry, 

SIEGEL: I am afraid that mathematics will 
perish before the end of this century 

if the present trend for senseless 
abstraction-as I call it theory of the empty 

set-cannot be blocked up. 
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the Italian algebraic geometers dealt classically 
with the Riemann-Roch theorem on algebraic 
surfaces. Hirzebruch in the early fifties gave an 
entirely new slant to the theorem by his formula 
expressing the (holomorphic-algebraic) Euler 
characteristic as a polynomial in the Chern 
classes, for nonsingular projective varieties of 

6 Parshin himself was quite aware of the historical 
context in which he was writing, and he gives a very 
different perspective from Mordell and Siegel, as we 
find in the introduction of [Par 1968]: "Finally when 
g > 1 numerous examples provide a basis for Mordell's 
conjecture that in this case X(Q) is always finite. The 
one general result in line with this conjecture is the 
proof by Siegel that the number of integral points (i.e., 
points whose affine coordinates beiong to the ring Z 
of integers) is finite . These results are also true for ar
bitrary fields of finite type over Q. Fundamentally 
this is because the fields are global, i.e., there is a the
ory of divisors with a product formula, which makes 
it possible to construct a theory of the height of quasi
projective schemes of finite type over K. Lang's book 
[Diophantine Geometry] contains a description of that 
theory and its application to the proof of the Mordell 
and Siegel theorems. It appears that further progress 
in diophantine geometry involves a deeper use of the 
specific nature of the ground field. This is confirmed 
by ]u. I. Manin's proof of the functional analogue of 
Mordell's conjecture." 

7 In his thesis [Wei 1928] Weil refers explicitly to 
"Mordell's conjecture" and states that "it seems con-
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arbitrary dimension [Hir 1956]. Thus Hirzebruch 
drew together algebraic geometry, topology, and 
complex differential geometry. Siegel did not 
appreciate Hirzebruch's mathematics any more 
than some other mathematics of the period. In
deed, Siegel was the principal factor causing the 
collapse of negotiations between Gottingen and 
Hirzebruch in the fifties, when Hirzebruch was 
in the process of returning to Germany after his 
stay in America. Furthermore, in 1960, there was 
an early attempt to create a Max Planck Institute 
to be headed by Hirzebruch. Siegel wrote nega
tively about Hirzebruch and his mathematics in 
this connection. 8 

Later, in the fifties, Grothendieck vastly ex
tended Hirzebruch's Riemann-Roch theorem, 
partly by formulating it in such a way that it ap
plies to families and partly by making the theo
rem more functorial [Bor-S 1957]. Still later, he 
further expanded the formulation of the theorem 
so that in particular, it applied over arbitrary Noe
therian rings and therefore could be used in the 
number theoretic context over the ring of alge
braic integers of a number field [Gro 1971]. These 
extensions required the full-fledged abstractions 
of algebraic geometry and algebraic topology 
which he had developed, including both the co
homology functors and the K- theory functors 
[Gro EGA], [Gro SGA]. An especially interesting 
application of Grothendieck Riemann-Roch was 
made by Mumford in his contributions to the the
ory of moduli spaces for curves and abelian va
rieties [Mum 1977]. 

Just before Faltings proved Mordell's conjec
ture, he developed Arakelov theory so far as to 
give an arithmetic version of the Riemann-Roch 

firmed to some extent" by Siegel's theorem on the 
finiteness of integral points on curves of genus at least 
1. In [Wei 1936] he makes a similar evaluation without 
reference to Mordell: "On the other hand, Siegel's the
orem, for curves of genus > 1, is only the first step in 
the direction of the following statement:On every curve 
of genus > 1, there are only finitely many rational 
points." However, some forty years later, he inveighed 
against "conjectures" when he wrote [Wei 1974]: "For 
instance, the so-called 'Mordell conjecture' on Dio
phantine equations says that a curve of genus at least 
two with rational coefficients has at most finitely many 
rational points. It would be nice if this were so, and I 
would rather bet for it than against it. But it is no 
more than wishful thinking because there is not a 
shred of evidence for it, and also none against it." Fi
nally in comments in his collected works made in 1979 
(Vol. III, p. 454), he goes one better: "Nous sommes 
moins avances a l'egard de la 'conjecture de Mordell'. 
II s'agit la d'une question qu'un arithmeticien ne peut 
guere manquer de se poser; on n'appen;oit d'ailleurs 
aucun motif serieux de parier pour ou contre." First, 
concerning a "question which an arithmetician can 
hardly fail to raise", I would ask when? It is quite a dif
ferent matter to raise the question in 1921, as did 

VOLUME 42, NUMBER 3 



theorem on arithmetic surfaces [Fal1984]. This 
version was vastly extended recently by Gillet
Soule for varieties of arbitrary dimension, putting 
together the Hirzebruch-Grothendieck Riemann
Roch theorems, the complex differential geom
etry inherent in the components at infinity, and 
also the theories of real partial differential equa
tions most recently developed by Bismut neces
sary to handle the analogues of Green's functions 

· in the higher dimensional case [Gi-S 1990], [Gi
S 1991]. Thus comes a grand unification of sev
eral fields of mathematics, under the heading of 
the code word Riemann-Roch. At the moment, a 
comple te translation of Parshin's proof of 
Mordell's conjecture from the function field case 
has not yet taken place. It still requires a proof 
of an inequality conjectured by Parshin in the 
number field case, whose known analogue in 
the case of algebraic surfaces evolved from work 
of van de Yen, Bogomolov, Parshin, Miyaoka and 
Yau [Par 1989] (see also [Voj 1988], and for the 
latest in the function field case, [Tan 1994]). 
Such an inequality is related to the so-called 
Noether formula in the theory of algebraic sur
faces. It is known that such an inequality implies 
Fermat's theorem for all but a finite number of 
cases, which cases depending on how effectively 
the Parshin inequality can be proved. 

The Riemann-Roch story in its arithmetic con
text does not end there. Vojta, in a major devel
opment, showed how to globalize and sheafify 
on curves of higher genus the basic ideas of the 
proof of Roth's theorem, in such a way that he 
found an entirely n ew proof of Mordell's con
jecture (Faltings' theorem) [Voj 1990]. Be it noted 
that Vojta first gave his proof in the function field 

Mordell, or decades later. As for the statements in 
1974 and 1979 that there is no "shred of evidence" or 
"motif serieux" for Mordell's conjecture, they not only 
went against Weil's own evaluations in earlier decades, 
but they were made after Manin proved the function 
field analogue in 1963; after Grauert gave his other 
proof in 1965; after Parshin gave his other proof in 
1968, while indicating that Mordell's conjecture follows 
from Shafarevich's conjecture (which Shafarevich him
self had proved for curves of genus 1); at the same time 
that Arakelov theory was being developed and that 
Zarhin was working actively on the net of conjectures 
in those directions; and within four years of Faltings's 
proof. 
8 In June 1991 I wrote to the president of the Max 
Planck Society to ask for a copy of Siegel's letter as a 
primary source on which to base factual historical re
porting. I received a friendly answer, and the letter was 
sent to me. Siegel wrote four and a half pages, dis
cussing institutes in general and giving his evaluation 
of Hirzebruch in particular, as follows: "Was den zum 
Schluss vorgeschlagenen Leiter des zu griindenden In
stitute betrifft, so habe ich auch dariiber eine abwe
ichende Meinung, ... Seine [Hirzebruchs] mathematis
chen Leistungen wurden allerdings damals auch hier 
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LANG: Just before Faltings proved Mordell's 
conjecture, he developed Arakelov theory 
so far as to give an arithmetic version of the 
Riemann-Roch theorem on arithmetic 
surfaces. This version was vastly extended 
recently by Gillet-Soule for varieties of 
arbitrary dimension, putting together the 
Hirzebruch-Grothendieck Riemann-Roch 
theorems, the complex differential 
geometry inherent in the components at 
infinity, and also the theories of real partial 
differential equations most recently 
developed by Bismut necessary to handle 
the analogues of Green's functions in the 
higher dimensional case. Thus comes a 
grand unification of several fields of 
mathematics, under the heading of the 
code word Riemann-Roch. 

case, using intersection theory on surfaces [Voj 
1989]. He then translated his proof to the num
ber field case using the Arakelov type intersec
tion theory and the newly found (asymptotic) 
arithmetic Riemann-Roch theorem of Gillet
Soule. Although Bombieri subsequently simpli
fied Vojta's proof by eliminating the Arakelov 

ziemlich hoch bewertet, insbesondere wegen seiner Ju
gend. Jetzt erscheint es rnir aber zweifelhaft, ob sich 
das von ihm bisher bearbeitete sehr abstrakte Gebiet 
weiter erschliessen und fruchtbar machen Hi.sst, und 
ich halte es fiir mi:iglich, ja sogar fiir wahrscheinlich, 
dass diese ganze Richtung sich schon in wenigen 
Jahren totlaufen wird. Nach den vorhergehenden Aus
fiihrungen mi:ichte ich Ihre Fragen 1), 2), 3) und 5) mit 
Nein beantworten." As for others, according to a let
ter from Behnke to Hirzebruch dated 7 September 
1960: "Im iibrigen liegen von Ihnen ausser von Siegel 
nur die glanzendsten Gutachten vor. Es gibt jetzt zwei 
Hauptbedenken: 1) Man darf Sie nicht aus dem Uni
versitatsleben nehmen, weil die Liicke nicht zu erset
zen ist...2) Es wiirde nur die abstrakte Mathematik 
gepflegt. .. " Courant was among those who wrote along 
these lines: "Hirzebruch is sicherlich einer der 
allerbesten unter den Mathematikern der jiingeren 
Generation. Ich bin stets fiir ihn eingetreten und hege 
sehr freundschaftliche Gesinnungen fiir ihn. Er ist 
einer des best en Dozenten, die ich kenne. Nach meiner 
Meinung wiirde es ein schweres Unrecht an der Math
ematik sein, ihn aus seiner produktiven Lehrtatigkeit 
herauszureissen. Ausserdem wiirde er als Hauptleiter 
des Max Planck Institutes die Praponderanz der ab-
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part [Born 1990], he still used the classical Rie
mann-Roch theorem on surfaces. The use of Rie
mann-Roch in one form or another occurs at 
the same point in the pattern of proof as in 
Roth's theorem, but of course in the more so
phisticated context of curves of higher genus and 
their products rather than the projective or 
affine line. Vojta's idea and a heavy dose of al
gebraic geometry were then used by Faltings to 
prove a conjecture of mine dating back to 
[Lan 1960] concerning higher dimensional dio
phantine analogues for subvarieties of abelian 
varieties [Fal1993]. Neither Vojta, Bombieri, nor 
Faltings has shown that he is "troubled" about 
using Riemann-Roch theorems, and major break
throughs have thus been made by expanding 
the perspectives on old problems rather than by 
narrowing the viewpoint to "simpler cases". 

Thus we see that since the translation of the 
Riemann hypothesis in the twenties and the very 
first translations of the Mordell-Weil theorem 
from the number field case into the function field 
analogue in the fifties, there has been constant 
interaction between the number field case and 
the function field case. A number of subsequent 
results have been proved first in the function 
field case, using geometric intuition and meth
ods from algebraic geometry as well as differ
ential geometry. In some, but not yet all, cases 
these proofs could then be translated back to the 
number field case, thus giving new results in 
number theory. 

Further Implications 
Mordell and Siegel were great mathematicians, 
a fact which is made obvious once more by their 
great theorems cited repeatedly in this article. 
But their lack of vision and understanding at cer
tain periods of their lives obstructed the devel
opment of certain areas of mathematics in their 
own countries. Of course they did not have ab
solute power. In England, Atiyah could develop 

strakten Rich tung wei thin sichtbar symbolisieren. Leis
tungen und Renommee wiirden dies in Moment wohl 
rechtfertigen. Aber, auch in Hirzebruchs eigenem In
teresse, und sicherlich in dem der Wissenschaft rate 
ich dringend davon ab. Es ist nicht notig, das lnstitut 
in einer solchen personlichen Art zu organisieren, urn 
den hOchsten Grad der Wirksamkeit zu erreichen ... " 
But Courant also added: "Meine Bemerkungen sind 
nicht sorgfaltig ausgearbeitet. Sie brauchen nicht ver
traulich behandelt zu werden ... " Thus Courant also ex
pressed himself with caution. Courant made his let
ter public at the time. Some letters to the Max Planck 
Society were unreservedly for the creation of the In
stitute, for instance van der Waerden's. After listing 
Hirzebruch's qualities in all directions (mathematical, 
personal, and administrative), he asks: "Was will man 
mehr?" For more on the history of the Max Planck In
stitute, see Schappacher [Scha 1985]. 
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the Riemann-Roch theme in the topological and 
analytic direction for elliptic operators on vec
tor bundles, for instance, but the direction of 
number theory in England was seriously affected 
by Mordell's obstructions. In Germany, Hirze
bruch could create an independent center in 
Bonn, but Siegel did have an effect in Gottingen 
and some other places, although his influence has 
waned to the point where I do not see it explic
itly any more. 

In the Soviet Union and France, the obstruct
ing influence of Mordell or Siegel in algebra and 
algebraic geometry was nil. The development of 
Grothendieck's school in France needs no further 
comment. In the Soviet Union, one sees the ab
sence of obstructing influence in the existence 
of the school of algebraic geometry created by 
Shafarevich. One also sees the absence of ob" 
structing influence in concrete instances, such 
as the introductions to Manin's and Parshin's pa
pers [Man 1963] and [Par 1968] (as mentioned 
in footnote 5). Furthermore, for the Russian 
translation of Fundamentals of Diophantine 
Geometry, I was asked if it was all right with me 
to omit the appendices consisting of Mordell's 
review and my review of his book and to replace 
them with an appendix by Parshin and Zarhin de
scribing previous work of theirs on a net of con
jectures (Mordell-Shafarevich-Tate) as well as 
the latest developments concerning Faltings's 
proof of these conjectures. I agreed without 
reservations. 

In the United States, the influence is more 
complex to evaluate. Be it noted here only that 
as recently as December 1989, in the context of 
my continued activities concerning the non
election of Samuel P. Huntington to the National 
Academy of Sciences, MacLane wrote me a let
ter commenting in part on my own 1986 election 
to the NAS: "I welcomed your election to the 
NAS. But please observe that if some social sci
entist had then known and used Mordell's fa
mous comments on your Diophantine book plus 
the silly mistakes in the last chapter of your Dif
ferential Manifolds plus ... you too would have 
been soundly defeated on the floor of the Academy." 

Mordell used to pull out Siegel's letter from 
his wallet to show people, to my knowledge with
out receiving comments that both his and Siegel's 
attitudes were parochial and blind (if not worse).9 

9 For instance, Mostow remembers distinctly Mordell 
showing Siegel's letter about me to those members of 
the math department at Yale in the sixties when they 
were at dinner at the local restaurant, Mori's. An in
structor at Yale today, Jay Jorgenson, heard gossip 
about this letter when he was a freshman at the Uni· 
versity of Minnesota several years ago. An official of 
the National Science Foundation was shown the letter 
by Mordell some twenty-five years ago in Washington. 
And so it goes on and on. 
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Thus some members of the mathematical com
munity behaved with "collegiality" and bowed to 
authority in the face of claims such as those 
quoted at the beginning of this article. Those 
members of the mathematical community who 
did not stand up to Mordell and Siegel are not 
entirely blameless for the obstructing influence 
of Mordell's review and Siegel's letter, such as it 
was. 
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Ed David on the Future of 
Research Support 

B efore joining you here, I looked at some 
science policy documents, including 
the AMS National PolicY, Statement for 
1994-1995. This document is very in
teresting and significant. I reread "Sci

ence in the National Interest" from the Clinton 
Administration. I also went back to my own state
ments over the past few years, the most recent 
of which was published in the National Academy 
of Engineering journal, The Bridge. 

These documents raise some important is
sues and tell you what is in people's minds with 
respect to policy issues. I will discuss some of 
these in a moment. But let us keep in mind that 
the identification of issues in policy statements 
is always a first step in science policy, and only 
a first step. Policies and issues must be coupled 
with programs which will achieve the goals se
lected on the basis of studies of policy issues. 

But as of now, in most cases, they are not cou
pled. In fact, the core of my theme is that the pro
grams and funding of the federal government- . 
and also of some universities and some of the 
states and industry-are really orthogonal to 
the policy statements that people put out, read, 
and give lip service to. I do not think that is 
news to you. But at least we can say that the Ad
ministration's views, put forward in"Science in 
the National Interest", are full of good inten
tions. But I am saying that there is much more 
to achieving goals set by policy than the words 
and good intentions in which those statements 
are couched. 

First, let us look at a few of the imperatives 
stated in the Administration's document. Some 
interconnected strategic goals which the coun
try should be pursuing are identified there: eco
nomic growth, responses to citizens' needs, and 
world leadership in science, mathematics, and en
gineering. The goals are clear, but what are the 
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mechanisms proposed for achieving those goals? 
We can think of several possibilities: adminis
tration programs and initiatives, Congressional 
controls and initiatives, as well as industrial ac
tivities. But the question before us, as technical 
people, is, What is the role of the scientific, en
gineering, and mathematical communities in 
achieving these goals? This leads immediately 
to the central question, Who controls the na
tional agenda for research in the future? 

That is a principal issue that policy people 
must discuss and resolve. As nearly as I could 
tell, this matter was not spoken to directly in the 
policy document; it was more or less finessed. 
I remind you that Senator [Barbara] Mikulski 
[D-MD] and others seem to aspire to the role of 
setting the research agenda, at least in part. So, 
the question becomes, Will social or political 
agendas control the scientific agenda? Or will 
science control its own agenda and have an im
pact on these other agendas? 

The second thing expressed in this docu
ment is a desire to convert defense-related re
search- that of the Departments of Defense 
and Energy (DOD and DOE) specifically- to job 
creation and national strategic ends, whatever 
those are. There is no doubt that some conver
sion is needed-the cold war is over-and it is 
a significant question as to how cold war efforts 
can be converted into activities that address 
our current situation. 

But again, looking into that more deeply, we 
find the real question, By whom and by what 
process will decisions be made as to which pro
grams will be used to implement this conver
sion? Where are those decisions going to be 
made and on what kind of advice? So far the con
version has been put into the hands of the Tech
nology Reinvestment Program (TRP) of the DOD, 
the Advanced Technology Program (ATP) of the 
Department of Commerce, and to some degree 
the Small Business Innovation Research (SBIR) 
activities. SBIR predates the end of the cold war 
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by some years, but it is still one of the major gov
ernment programs to which people look for in
novation. 

So far what we've seen doesn't generate much 
confidence. One of the TRP programs provides 
a typical example: the creation of a flat-panel dis
play industry. My understanding is that $500 
million has been committed to creating an in
dustry to manufacture flat-panel displays in the 
United States-to catch up, as they say, with the 
Japanese. The interesting thing to note here is 
that this is not a research and development ini
tiative. It is a commercial business initiative or 
an international trade initiative, depending on 
how you look at it. Now, you can say that spin
ning off new industries has always been a DOD 
function, because DOD-and DOE, for that mat
ter-regularly provides funding to establish in
dustries which produce the materials and tech
nology needed for its own projects. Indeed, these 
departments have created industries. However, 
the results have rarely been commercial and in 
many cases not even commercializable. Thus 
neither DOD nor DOE have had any experience 
with creating commercial industries-and cer
tainly the Department of Commerce hasn't ei
ther- so such programs are unlikely to be suc
cessful. People are already suggesting what to do 
with the remnants of the flat-panel display ac
tivity when it collapses. 

Other declarations in the national policy doc
ument are that U.S. policies should promote 
leadership in science; use fundamental research 
to achieve national goals; stimulate partnerships 
for economic development and technology de
velopment; produce top-rate scientists, engi
neers, and mathematicians; and cultivate sci
ence and technology literacy for the public. Well, 
this certainly recognizes an important role for 
academia and professional societies as well as 
industry. Furthermore, it recognizes the impor
tance of elite people and international partic
ipation in science. All of these are worthy, but 
there appear to be few if any supporting pro
grams to achieve these ends. 

For example, the NDEA, the National Defense 
Education Act of some years ago, was very im
portant for the cold war outcome. Many people 
believe that NDEA support of graduate and un
dergraduate students had a strong influence on 
the technical community, which was in large 
measure responsible for that outcome. But at the 
present time, there are no education programs 
associated with ATP or TRP or SBIR: no federal 
programs for financial support of academic fa
cilities or faculties, no easing of technology trans
fer regulations by the Department of Commerce. 

Industry is cutting its r esearch rather 
sharply- the latest figures show a 1% current-dol
lar increase in industrial spending on R&D, in
cluding federal contributions. That translates 
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into a 2-3% reduction in level of effort, because 
of inflation. During 1976-1985, U.S. industry in
creased its funding for R&D 6. 7% a year, but 
since 1986 the increase has been 1.2%, and in 
1993 about 0.7%. This is a very real cutback in 
industrially performed research. 

"Science in the National Interest" advocates the 
importance of creating programs which 
strengthen connections between fundamental 
research and national goals. This brings us back 
to the "critical technologies lists" which were 
formulated by various groups, including the Na
tional Science Foundation and the National Acad
emies of Science and Engineering. These lists, it 
seems, generated some of the TRP and ATP pro
grams. But these statements of policy and the na
ture of the programs they have so far spawned 
lead us to ask, Can the departments of govern
ment change their roles and missions to match 
where society wants to go? For example, the NSF 
estimates that the cost for repairing, renovating, 
and renewing academic research space is be
tween $7 and $8 billion. Additionally, scientific 
instrumentation needs another $3 billion ac
cording to the NSF. What part of this is going to 
come from the federal government? We don't 
know the answer to this, and the outlook for get
ting that money in finite time is not promising. 

Certainly there are good intentions in this 
document. It is good to have the statement out. 
But there are trends in the society, in the econ
omy, which are barriers to realizing these in
tentions. I laid out some of these in my own 
statement over two years ago at a science policy 
symposium run by George Washington Univer
sity, and I've updated it twice since. I'd like to 
review these very briefly for you. I stated these 
trends in terms of what the end results would 
be if they are allowed to proceed to their logical 
conclusions. 

The first of these trends was that corporate 
research laboratories will be abolished. The rea
son is that the currently fashionable paradigm 
in industry is to integrate all activities into teams 
aimed at specific end results. For example, prod
uct development in the automobile industry is 
now done primarily through "platform teams", 
including people from what was called the func
tional departments of these companies: all the 
way from the design studios and the research and 
development laboratories to marketing, sales, 
and support for the vehicles once they're in the 
field. This pattern is being followed in a number 
of industries. What results is that the research 
and development laboratories soon become part 
of the "big picture" and no longer can work on 
their own independent R&D. 

The next outcome of these trends is that aca
demic research will be completely integrated 
into the corporate and national strategies. Bell 
Labs, IBM, the Office of Naval Research, the Air 
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Force Office of Scientific Research, and DARPA 
have used this funding paradigm for many years. 
The idea here is that to be effective, science has 
to be integrated into an overall plan of corporate 
or federal action, leaving some room for inves
tigator-initiated research. But proper balance be
tween investigator-initiated research and prod
uct-directed team research is difficult to 
maintain, with support for basic 
research being slowly but surely 
eaten away. 

ployment of scientists are difficult to find. There 
have been a number of suggestions, one of the 
most intriguing being that science, engineering, 
and mathematics education is one of the best 
preparations for almost any career, including 
business and government service. That may very 
well be true, but the students must believe that, 
or we won't have any students. And at the mo-

ment they don't appear to be
lieve it. 

Industrial policy is going to 
The third outcome is that re

search grants are going to be re
placed by contracts with spe
cific deliverables. The ratio of 
federal R&D contracts to grants 
has been going up rapidly in 
the past ten years. There is 
some thought that this trend 
will continue and that contracts 
will replace grants in most 
cases. Recent concerns about 
misconduct in science have led 

Mathematics 
be decided by government. The 
effort by government to utilize 
resources to address national 
needs is going to grow sub
stantially at various levels, but 
this will not offset the decline 
in other areas. There will be 
continued restriction on tech
nology transfer abroad- even 
today the Commerce Depart
ment has put constraints on 

zs zn an 
especially 

vulnerable 
position. 

to the desire to monitor re-
search more closely. This is re-
inforcing the trend toward more contracts. The 
funding agencies and departments are more 
comfortable monitoring a contract than a grant, 
because when specific deliverables are speci
fied, the criteria for success are obvious, while 
with a grant it's not so easy. Furthermore, these 
misconduct inquiries will result in strict guide
lines for research performance, resulting in in
creased reluctance on the part of independent 
researchers to be aggressively innovative. 

I have said before that the total national in
vestment in R&D will shrink by about 2 5% over 
the next few years. I'm thinking here about level 
of effort, not about dollars per year. The squeeze 
on funds at the federal level and in industry will 
force everyone to live in a much more penurious 
way. The downsizing you see now in industry hits 
the technical activities of industry hard; this ef
fect will quickly move into the universities as well. 
The federal laboratory system will be subject to 
an even larger reduction. The current budget for 
those activities is about $25 billion a year. That 
will go down to half or less in terms of level of 
effort. I just don't think a structure of that size 
and scope can be supported when the missions 
of many of those laboratories have just disap
peared. Implementing a policy of turning those 
laboratories toward commerical, environmental, 
or any other effort is not going to be feasible. 

The oversupply of scientists and engineers will 
continue to increase, resulting in further down
sizing in some of the universities and colleges 
and industries. In the last few years we have 
seen many projections of increased personnel 
needs in science and technology gone awry. So
lutions to the overproduction and underem-
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foreign funding of U.S. research, 
for fear of foreign ownership 
of technology. 

While there are laudable good intentions ar
ticulated on the national scene, the reality seems 
to be moving in the opposite direction. We in the 
technical community should insist that programs 
which make those good intentions into reality 
should be formulated and funded. Right now 
we are a very long step away from formulating 
and funding such programs. 

Mathematics is in an especially vulnerable po
sition. Its principal places of performance are in 
academia, government laboratories, and in a few 
industries-all at risk in the current situation. The 
AMS should make a realistic assessment of the 
available resources for mathematics education 
and research and include industrial as well as 
government and university resources. They 
should also make an assessment of the require
ments to satisfy the good intentions of the fed
eral policy statements-that is, keeping the U.S. 
at the leading edge of mathematics, among other 
disciplines. There is likely to be a wide gap be
tween the good intentions of the federal policy 
statements and what can actually be performed 
given the resources that are available. That's 
something to be determined, but I expect that gap 
is big. And then I think the AMS should propose 
some ways of living within the likely resources 
while strongly advocating programs to address 
the more ambitious goals which I think we all 
have for mathematics. 

The next eight or nine years will be a sober
ing experience. But on the other hand the good 
intentions of the federal government and some 
others-state government, in part, and to some 
degree industry- are comforting. Can they now 
perform what they have laid out as policy? 
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Mathematics People 

Billard Elected to ASA 
Presidency 

LYNNE BILLARD, professor of statistics at the University 
of Georgia, has been named president-elect of the Ameri
can Statistical Association. After serving in that capacity 
during 1995, she will serve for a year as president and then 
a year as past-president. Currently, she is also president 
of the International Biometric Society. 

Elections to Mathematics 
Section of AAAS 

-ASA 

A number of mathematical scientists have been elected to 
top posts in some of the nation's leading scientific orga
nizations. 

Several mathematicians have been elected this year to 
positions in Section A, the mathematics section of the 
American Association for the Advancement of Science 
(AAAS). RICHARD S. P ALAIS of Brandeis University has been 
named chair-elect of Section A. SusAN LANDAU of the Uni
versity of Massachusetts at Amherst, a member of the No
tices Editorial Board, has been elected as a member-at
large of Section A. MARTIN GOLUBITSKY of the University 
of Houston was named delegate of the AAAS Council. 
Elected to membership of the Electorate Nominating Com
mittee were ]AMES H. CURRY of the University of Colorado 

at Boulder and MICHAELS. WATERMAN of the University of 
Southern California. 

JEAN E. TAYLOR of Rutgers University was elected to the 
AAAS Board of Directors. 

-from Warren Page, Section A Secretary 

Deaths 
John L. Britton of King's College, London, died on 

June 13, 1994. He was a member of the Society for 35 years. 
Nathan J. Fine of Deerfield Beach, Florida, died on No

vember 18, 1994. Born October 22, 1916, he was a mem
ber of the Society for 53 years. 

Joseph M. Fontana of the University of Alabama at Birm
ingham died on July 3, 1994. Born on December 31, 1931, 
he was a member of the Society for 5 years. 

Rosa Huang of Virginia Polytechnic Institute and State 
University died on January 9, 1995. Born on September 2, 
1963, she was a member of the Society for 8 years. 

Lyle E. Mehlenbacher, professor emeritus of the Uni
versity of Detroit, Mercy, died on September 26, 1994. Born 
March 4, 1910, he was a member of the Society for 58 
years. 

R. Kent Nagle of the University of South Florida died on 
October 20, 1994. Born on February 19, 1947, he was a mem
ber of the Society for 21 years. 

Eugene P. Wigner of Princeton University (retired) died 
on January 1, 1995. Born on November 17, 1902, he was a 
member of the Society for 61 years. 
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Mathematics Opportunities 

NRC Associateship Programs 
The National Research Council (NRC) announces the 1995 
Resident, Cooperative, and Postdoctoral Research Associ
ateship Programs. These programs will be conducted on 
behalf of federal agencies or research institutions whose 
120 participating research laboratories are located through
out the U.S. The programs provide opportunities for sci
entists and engineers of unusual promise and ability to per
form research on problems largely of their own choosing 
yet compatible with the research interests of the sponsoring 
laboratory. 

Approximately 400 new full-time associateships will be 
awarded on a competitive basis in 1995 in a number of 
areas, including mathematics and computer science. Most 
of the programs are open to both U.S. and non-U.S. nationals 
and to both recent Ph.D.s and senior investigators. Awards 
are made for one or two years and are renewable for a max
imum of three years. Annual stipends range from $30,000 
to $45,500 for new doctorates, with appropriately higher 
compensation for senior investigators. 

Applications submitted directly to the NRC are accepted 
on a continuous basis throughout the year. Those post
marked by January 15 will be reviewed in February, by 
April 15 in June, and by August 15 in October. Initial 
awards will be announced in March and April, and in July 
and November for the two later competitions. 

Information and application materials may be obtained 
from: National Research Council, Associateship Programs 
{TJ 2094/D3), 2101 Constitution Avenue, NW, Washington, 
DC 20418; fax 202-334-2759. 

-from NRC Announcement 

NSF Program in Global Change 
Research 
The Division of Mathematical Sciences (DMS) of the National 
Science Foundation (NSF) invites proposals in two new, fo
cused areas of global change research. These two areas
Human Dimensions of Global Change (HDGC) and Meth
ods and Models for Integrated Assessment (MMIA)-offer 
opportunities for research in statistical, computational, and 
applied mathematics. 

The program entitled "Consortium of HDGC Centers and 
Research Teams" provides funding for research centers and 
teams focusing on topics of importance to human di
mensions of global change research. An education and 
training component must be included. The program en
titled "Research for the Overall Analytical and Integrative 
Modeling Approach" will support research on model frame
works for identifying consequences of changes within and 
across interdependent systems. Most awards are expected 
to be interdisciplinary in terms of scope and participants. 

Announcements of these programs are available on 
STIS, the NSF's online information system. To access STIS, 
telnet to the address sti s. nsf. gov and use the login 
name pub 1 i c. Specific inquiries should be directed to: 
Alvin Thaler, Office for Interdisciplinary and Cross-Direc
torate Activities, Division of Mathematical Sciences, National 
Science Foundation, 4201 Wilson Boulevard, Room 1025, 
Arlington, VA 22230; telephone 703-306-1880; e-mail 
athal er@nsf. gov. 

-from DMS Announcement 
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Mathematics Opportunities 

Fulbright Grants Available 
The Council for International Exchange of Scholars, which 
administers the Fulbright grants, announces the 1996-1997 
competition for Fulbright Scholar Awards. These awards 
are available in nearly 140 countries and range from two 
months to a full academic year. The basic eligibility re
quirements are U.S. citizenship and a Ph.D. or comparable 
professional qualifications. For lecturing awards, univer
sity or college teaching experience is required. Language 
skills are needed for some countries, but most lecturing 
assignments are in English. 

The deadline for lecturing or research grants for 
1996-1997 is August 1, 1995. Other deadlines are in place 
for special programs: Distinguished Fulbright Chairs in 
Western Europe (May 1) and Fulbright seminars and acad
emic administrator awards (November 1). 

Funding for the Fulbright program is provided by the 
U.S. Information Agency, on behalf of the U.S. Govern
ment, and cooperating governments and host institutions 
abroad. 

For further information and application materials, con
tact: Council for the International Exchange of Scholars, 
3007 Tilden Street, NW, Suite 5M, Box GNEWS, Washington, 
DC 20008-3009; telephone 202-686-7877; e-mail (applica
tion requests only) ci esl@ci esnet. ci es. org. 

-from CIES Announcement 

News from the Institute for 
Mathematics and its 
Applications 
University of Minnesota 

The 1994-95 program on Waves and Scattering is in 
progress at the IMA. The winter 1995 emphasis is Inverse 
Problems in Wave Propagation and is detailed in the No
vember/December 1994 issue of the Notices. 

The spring 1995 program features three one-week work
shops, each preceded by a tutorial. 

The April 10-14 workshop is o:ri the topic Singularities 
and Oscillations, organized by ]. Keller, ]. Rauch, and 
M. Taylor. Speakers are being invited from a variety of re
search communities who will have an opportunity to learn 
from each other's insights. The research areas include 
microlocal analysis, propagation of nonlinear singulari
ties, blowup analysis, interaction of high-frequency non
linear waves, and geometric optics or ray methods as used 
in devising and analyzing computational methods. 

During the week May 16-18, the IMA will hold a work
shop on Quasiclassical Methods, with]. Rauch and B. Simon 

as organizers. The example which gives this area its name 
is the limit of quantum-mechanical Hamiltonians 
(Schrodinger operators), as Planck's constant goes to zero. 
A second example is linear wave equations with highly os
cillatory initial data: the characteristic rays are solutions 
of ordinary differential equations analogous to the classi
cal mechanics equations in the example above. An addi
tional area concerns the effect on the quantum mechan
ics when the underlying classical mechanics has chaotic 
dynamics. 

A workshop concerning Multiparticle Quantum Scat
tering will be held June 12-16. B. Simon, D. Truhlar, and 
W. Hunziker are the organizers. Multiparticle scattering the
ory in quantum mechanics is technically complex because 
of the variety of scattering channels-for example, if one 
scatters two hydrogen atoms off each other, the possible 
results include two free protons, two free electrons, or a 
proton and an H-ion. While mathematicians have focused 
on foundational questions such as asymptotic complete
ness, physicists studying atoms and nuclei and chemists 
studying molecules have been developing computational 
techniques. One of the goals of the workshop will be to in
crease communication between the two sides. 

For more information about IMA activities, see the "Meet
ings and Conferences" section of this issue of the Notices 
or contact the IMA (irna-staff@irna.urnn.edu). Weekly 
IMA. semi~ar schedules are available by fingering 
sern1nar@1rna.urnn.edu or on Usenet: urnn.rnath.dept. 

· TeX files for the Newsletter and the quarterly Update are 
available via anonymous ftp (at ftp. i rna. urnn. edu) or as 
. dvi files through Mosaic (http: I /www. i rna. urnn. edu). 

-from IMA Announcement 
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Election Results of 1994 
The Council of the Society has approved the report of the 
teller for the election held at the end of 1994. 

The proposed amendment to the Bylaws failed to receive 
enough votes and therefore was not ratified by the mem
bership. There were 2,833 valid ballots returned. This is 
less than 10 percent of the membership. According to the 
Bylaws, amendments must be approved by two-thirds of 
the members voting in an election in which at least ten per
cent of the members participated. At the time of the elec
tion, there were 29,340 individual members. Of the valid 
ballots returned, 1,958 voted to approve the amendment 
and 95 voted not to approve. 

Gian-Carlo Rota (MIT) was elected to a three-year term 
as vice-president. His term begins on February 1, 1995, and 
ends on January 31, 1998. 

Donald E. McClure (Brown University) was elected to a 
five-year term as trustee. His term begins on February 1, 
1995, and ends on January 31, 2000. 

There are five newly elected members-at-large of the 
Council: David B. A. Epstein (University of Warwick), 
]ames M. Hyman (Los Alamos National Laboratory), Jer
rold E. Marsden (University of California, Berkeley), Cora 
Sadosky (Howard University), and Alice Silverberg (Ohio 
State University). Each will serve a three-year term, which 
begins on February 1, 1995, and ends on January 31,1998. 

Ingrid Daubechies (Princeton University), Susan G. 
Williams (University of South Alabama), and Jerry L. Bona 
(Penn State University) were elected to three-year terms on 
the Council's Nominating Committee. Their terms begin on 
February 1, 1995 and end on January 31, 1998. 

Rhonda ]. Hughes (Bryn Mawr College) and Harold M. 
Stark (University of California, San Diego) were elected to 
three-year terms on the Council's Editorial Boards Com
mittee. Their terms begin on February 1, 1995, and end on 
January 31, 1998. 

The Secretary seeks input into the election process. In 
particular, comments regarding the method by which bal
lots were distributed in the past election are sought. Please 
send them directly to secretary@math. ams . org. 

- Robert Fossum 
Secretary 

Urbana, Illinois 

From theAMS 

SIAM Joins AMS and MAA in 
Undergraduate Prize 
The AMS and the Mathematical Association of America 
(MAA) announced late last year the establishment of a new 
prize for research in mathematics by an undergraduate stu
dent. The prize is made possible by generous donation of 
funds by Brennie Morgan of Allentown, Pennsylvania. The 
Frank and Brennie Morgan Prize for Outstanding Research 
in Mathematics by an Undergradu ate Student will be 
awarded annually. 

The AMS and MAA are pleased to announce that the So
ciety for Industrial and Applied Mathematics has become 
the third sponsor of this important prize. 

Information about the prize was included in the Janu
ary 1995 issue of the Notices: see the article in "From the 
AMS" on pages 46-4 7 and the display advertisement 
on page 74. 

- Allyn jackson 

1994 Annual Report of the 
Joint Committee on Women in 
Mathematics 
The 1994 Annual Report of the AMS-ASA-AWM-IMS-MAA
NCTM-SIAM Joint Committee on Women in the Math
ematical Sciences (JCW) has been submitted to the gov
erning bodies of the represented organizations. The report 
summarizes activities for the year, including actions and 
recommendations in the following areas: 

1) Sexual harassment 
2) Washington and science policy 
3) Women speakers at mathematics meetings 
4) Ethics and editorial policy 
5) Evaluation of teaching 
Copies of the report can be obtained by e-mail from the 

chair, M. Beth Ruskai (bruskai @cs . uml. edu) or through 
the MAA gopher. 

-M. Beth Ruskai 
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How to use this form 

1. Using the facing page 
or a photocopy, 

(or a TEX version which 
can be downloaded from 

thee-MATH gopher on 
the "Professional 

Information for Math-
ematicians"/"Career 

Development Resources" 
menu), fill in the answers 
which apply to all of your 

academic applications. 
Make photocopies . 

2. As you mail each 
application, fill in the 
remaining questions 
neatly on one cover 

sheet and include it on 
top of your application 

materials. 

Add this Cover Sheet 
to all of your 
Academic Job Applications 
The Joint Committee on 
Employment Opportuni
ties has adopted the 
cover sheet on the facing 
page as an aid to job 
applicants and prospec
tive employers. The AMS 
Committee on the Profes
sion also endorses its 
use. The current 
imbalanced job market 
has left employers over
whelmed with large 
numbers of applications 
to be processed, and job 
candidates who are 
justifiably frustrated with 
the lack of timely re
sponses to their applica
tions. Both sides should 
benefit from the in
creased efficiency that a 
standardized cover sheet 
will bring to application 
processing in Mathemati
cal Sciences departments. 

Mathematics Depart
ments in Bachelor's, 
Master's and Doctorate 
granting institutions 
have been contacted and 
are expecting to receive 
the form from each 
applicant, along with 
any other application 
materials they require. 
Obviously, not all 
departments will utilize 
the cover form informa
tion in the same man
ner. It is hoped that this 
process will become a 
standard in the math
ematical community and 
that in time further 
enhancements may lead 
to real improvement in 
the process of obtaining 
employment in the 
mathematical sciences. 
Please direct all general 
questions and com
ments about the form 
to: dmm@math. ams. org or 
call the Professional 
Programs and Services 
Department, AMS, at 
800-3 21-4 2 6 7 extension 
4105. 

JCEO Recommendations 
for Professional . 
Standards in Hiring 
Practices 

The ]CEO believes that 
every applicant is en
titled to the courtesy of a 
prompt and accurate 
response that provides 
timely information about 
his/her status. Specifi
cally, the ]CEO urges all 
institutions to do the 
following after receiving 
an application: 

(1) Acknowledge receipt 
of the application
immediately; and 
(2) Provide information 
as to the current status 
of the application, as 
soon as possible. 

The ]CEO recommends a 
triage-based response, 
informing the applicant 
that he/she 
(a) is not being consid
ered further; 
(b) is not among the top 
candidates; or 
(c) is a strong match for 
the position. 



This form is provided 
courtesy of the American 

Mathematical Society. 

This cover sheet is provided 
as an aid to departments in 
processing job applications. 

It should be included with 
your other application 

material. 

Please print or type. 
Do not send this form 

to the AMS. 

Academic Employment in Mathematics 

APPLICATION CovER SHEET 

Last Name 

First Name 

Middle Names 

Social Security Number optional 

Address through june 1995 

Current Institutional Affliation 

Source of Ph.D. 

Ph.D. Advisor 

Home Phone 

E-mail Address 

Work Phone 

If the Ph.D. is not presently held, date on which you expect to receive 

Indicate the mathematical subject area(s) in which you have done research using the 1991 Mathematics 
Subject Classification printed on the back of this form. If listing more than one number, list first the one 
number which best describes your current primary interest. 

Primary Interest 

Secondary Interest optional 

Give a brief synopsis of your current research interests (e.g. finite group actions on four-manifolds). 
Avoid special mathematical symbols and please do not write outside of the boxed area. 

Indicate the position for which you are applying 

If unsuccessful for this position, would you like to be considered for a temporary position? 

0 Yes 0 No If yes, please check the appropriate boxes. 

0 Postdoctoral Position 0 2+ Year Position 0 1 Year Position 

List the names and affiliations of up to four individuals who will provide letters of recommendation if 
asked. Mark the box provided for each individual whom you have already asked to send a letter. 

0---------------------------------------------------------

o ____________________________________________________________ _ 
o-------------------------------------------------------------

0 ______________________________________________________ ___ 



00 General 
01 History and biography 
03 Logic and foundations 
04 Set theory 
05 Combinatorics 
06 Order, lattices, ordered algebraic structures 
08 General mathematical systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra, matrix theory 
16 Associative rings and algebras 
17 Nonassociative rings and algebras 
18 Category theory, homological algebra 
19 K-theory 
20 Group theory and generalizations 
22 Topological groups, Lie groups 

26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variables and analytic spaces 

33 Special functions 
34 Ordinary differential equations 
35 Partial differential equations 
39 Finite differences and functional equations 
40 Sequences, series, summability 
41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational calculus 
45 Integral equations 
46 Functional analysis 
47 Operator theory 
49 Calculus of variations, optimal control 
51 Geometry 

1991 
Mathematics 
Subject 
Classification 

52 Convex and discrete geometry 
53 Differential geometry 
54 General topology 
55 Algebraic topology 
57 Manifolds and cell complexes 
58 Global analysis, analysis on manifolds 
60 Probability theory and stochastic processes 
62 Statistics 
65 Numerical analysis 
68 Computer science 
70 Mechanics of particles and systems 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum theory 
82 Statistical mechanics, structure of matter 
83 Relativity and gravitational theory 
85 Astronomy and astrophysics 
86 Geophysics 
90 Economics, operations research, programming, games 
92 Biology and other natural sciences, behavioral 

sciences 
93 Systems theory, control 
94 Information and communication, circuits 



ELECTRONIC PRODUCTS 
Atnerican Mathetnatical Society 

The AMS's MathSci® Products provide comprehensive coverage of research in 
mathematics, computer science and statistics in a variety of formats. 

MathSci Disc 
MathSci Disc is the CD-ROM version of Mathematical Reviews 
(MR) and Current Mathematical Publications (CMP) . 

• MathSci Disc provides instant access to over 55 years of data
MR and CMP from 1940-present. 

• SilverPlatter search software (SPIRS/MacSPIRS/WinSPIRS) 
makes MathSci Disc easy to search and integrates well into 
existing environments (e.g., library jukebox system) . 

• SPIRS allows boolean searching, easy printing and 
downloading. 

• SilverPlatter has networking options that allow simultaneous 
access for any number of network users. 

• MathSci Disc is available for Macintosh, DOS, and Windows 
platforms. 

MathSci Online 
MathSci Online is an electronic version of MR, CMP, Guide to 
Computing Literature, Computing Reviews, Technical Reports 
in Computer Science, Current Index to Statistics, Index to 
Statistics and Probability and the Eugene Sn·ens Recreational 
Mathematics Collection, available from commercially sup
ported online systems including DIALOG, CompuServe, ESA, 
and NACSIS. Anyone with a computer and modem can get an 
account to search MathSci Online . 

• Over 600 journals are reviewed cover-to-cover; over 1,700 
are covered selectively. 

• Over 7,500 monographs, conference proceedings, theses, and 
technical reports are reviewed annually . 

• Abstracts, reviews, and bibliographic citations are available. 

For more information call toll free 800-321-4AMS or 401-455-4166 
e-mail: eps@math.ams.org 

MathSci Tapes • MathSci Disc • MathSci Online • TEX Software • e-MATH 



Reference 

The Reference section of the Notices 
is intended to provide the reader with 
frequently sought information in an 
easily accessible manner. New infor
mation is printed as it becomes avail
able and is referenced after the first 
printing. As soon as information is 
updated or otherwise changed, it will 
be noted in this section. 

Following is a listing of contact names 
and addresses for some of the major 
math institutes in North America: 

The Fields Institute 

Sandra Valeriote, Executive Assistant 
The Fields Institute 
185 Columbia Street West 
Waterloo, ON, Canada, N2L 5Z5 
Telephone: 519-725-0096 
Fax: 519-725-0704 
e-mail: va 1 e ri ot@fi e 1 ds . 
uwater1oo.edu 

The Geometry Center 

University of Minnesota, Twin Cities 
Campus 
Institute of Technology 
1300 South Second Street 
Minneapolis, MN 55454 
Telephone: 612-626-0888 
Director: Dick McGehee 
(mcgehee@geom.umn.edu) 
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Administrative Director: Angie Vail 
(angie@geom.umn.edu) 
Visitors and Workshops: Lee Raue 
(1 ee@geom. umn. edu) 
Technical Staff: Mark Phillips 
(mbp@geom. umn. edu) 
World Wide Web page 
(http://www.geom.umn.edu) 

Institute for Advanced Study 
(lAS) 

Administrative Officer: Mary Jane 
Hayes 
School of Mathematics 
Olden Lane 
Princeton, NJ 08540 
Telephone: 609-734-8100 
Fax: 609-924-8399 
e-mail: math@math. i as. edu 

Institute for Mathematics and 
its Applications (IMA) 

Bob Gulliver, Associate Director 
University of Minnesota 
206 Church Street, SE 
514 Vincent Hall 
Minneapolis, MN 55455 
Telephone: 612-624-6066 
Fax: 612-626-7370 
e-mail: gu11iver@ima.umn.edu or 
ima-staff@ima.umn.edu 
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Mathematical Sciences Institute 
(MSI) 

Wilson V. Kone, Associate Director for 
Administration 
Mathematical Sciences Institute 
Cornell University 
409 College Avenue 
Ithaca, NY 14850 
Telephone: 607-255-8911 
Fax: 607-255-9003 
e-mail: wvkl@corne11.edu or 
wvk@msiadmin.cit.corne11.edu 

Mathematical Sciences Research 
Institute (MSRI) 

1000 Centennial Drive #5070 
Berkeley, CA 94720-5070 
Workshop information: 
workshops@msri .org 
Mailing list subscriptions: 
majordomo@msri .org 
Application information: 
app1ication-info@msri .org 
Application forms: 
send-app1ication@msri.org 
Fax: 607-255-9003 
General inquiries: 
inquiries@msri.org 
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Upcoming 
Deadlines 
April3, 1995: Proposals for 1995 NSF
CBMS Regional Conferences 
For information write to: Conference 
Board of the Mathematical Sciences, 
1529 Eighteenth Street, N. W., Wash
ington, D. C. 20036; telephone 202-
293-1170. 

April15, 1995 and August 15: Appli
cations for 1995 National Research 
Council Resident, Cooperative, and 
Postdoctoral Research Associateship 
Programs. 

Information and materials may be ob
tained from National Research Coun
cil, Associateship Programs 
(T]2094/D3), 2101 Constitution Av
enue, NW, Washington, DC 20418; fax 
202-334-2759. 

May 1, 1995: Applications for AWM 
Travel Grants for Women. 

Send five copies of the application to: 
Travel Grant Selection Committee, As
sociation fot Women in Mathematics, 
4114 Computer & Space Sciences 
Building, University of Maryland, Col
lege Park, MD 20742-2461. Those with 
questions can telephone the AWM at 
301-405-7892, or send e-mail to 
awm@math. umd. edu. 

February 27 (preproposals) and June 
9, 1995 (full proposals): Opportunities 
in Support of Multidisciplinary Re
search (a component of the U.S. High 
Performance Computing and Com
munications Program). 
For information, use ftp or gopher to 
the site stis.nsf.gov and get the file 
nsf955b. Or contact Forms and Publi
cations Unit, National Science Foun
dation, 4201 Wilson Blvd., Arlington, 
VA 22230; telephone 703-306-1130; 
e-mail pubs@nsf. gov. Request publi
cation number NSF95-5 . 

August 1, 1995: 1996-1997 Fulbright 
Scholar A wards. 
For further information and applica
tion materials, contact Council for the 
International Exchange of Scholars, 
3007 Tilden Street, NW, Suite 5M, Box 
GNEWS, Washington, DC 20008-3009; 
telephone 202-686-7877; e-mail (ap
plications requests only) ci esl@ 
ci esnet. ci es. org. 

MARCH 1995 

Reference 

Where to Find It 
A brief index to information which appeared in previous issues of 
the Notices. 

AMS e-mail addresses 
October 1994, p. 935 

Board on Mathematical Sciences, National Research Council 
january 1995, p. 277 

Board on Mathematical Sciences Staff 
january199~~277 

Disciplinary Subcommittee for the Mathematical Sciences 
January 1994, p. 277 

Mathematical Sciences Education Board (1994-1995) 
January, 1995, p. 278 

Mathematical Sciences Education Board Stt;lff 
January, 1995, p. 278 

Mathematical Scientists on the Advisory Committee for the Mathematical 
and Physical Sciences Directorate of the National Science Fop.ndation 
january199~p.277 

Mathematics program officers in the Air Force Office of 
Scientific Research 
October 1994, p. 942 

Mathematics program officers in the Army Research Office 
October 1994, p. 943 · 

Mathematics program officers in the National SecuritY Agency 
October 1994, p. 943 

Mathematics program officers in Advanced Research Projects Agency 
October 1994, p. 943 · 

Mathematics program officers in the Department of Energy 
October 1994, p. 943 

Mathematics program officers ·in the Office of Naval Research . 
November/December 1994, p. 1174 

' Officers and Committee Members of the AMS 
September 1994, p. 856 ' 

Program officers in the National Science Foundation: Division of 
Mathematical Sciences and Education and Human Resources Directorate 
October 1994, p. 942 and january 1995, p.63. 
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Mathematics Calendar 

March 1995 

2-8 International Conference on Scat
tered Data Fitting, Cancun, Mexico. (Nov./ 
Dec. 1994, p . 1196) 
Topics: The meeting will focus on various 
aspects of scattered data fitting, primarily 
in two variables. This includes interpolation 
and approximation m ethods using splines, 
radial basis functions, etc., as well as var
ious applications in geology, geophysics, 
hydrology, image processing, meteorology, 
terrain modelling, and visualization. In ad
dition to invited lectures, a limited number 
of contributed talks will be scheduled. 
Information: L. L. Schumaker, Dept. of 
Mathematics, Vanderbilt Univ., Nashville, 
TN 37240; tel: 615-322-6652; fax: 615-
343-0215; electronic mail: s @mars. cas. 
vanderbilt. edu. 

3-5 11th Southeastern Analysis Meet ing 
(SEAM XI), Georgia Institute of Technology, 
Atlanta. (Jan. 1995, p . 75) 

4- 5 Eastern Section, Hartford, CT. (Jan. 
1995, p. 75) 
Information: W. Drady, AMS, P.O. Box 6887, 
Providen ce, RI 02940; e-mail: meet@math . 
ams.org. 

6- 1 7 IMA Workshop on Inverse Problems 
in Wave Propagation, Institute for Mathe-

matics and its Applications, University of 
Minnesota, Minneapolis, MN. (Apr. 1994, 
p. 384) 

13-24 Meeting on Topological & Geomet
rical Problems Related to Quantum Field 
Theory, Trieste, Italy. (Nov./Dec. 1994, 
p. 1196) 

1 7-18 Southeastern Section, Orlando, FL. 
Information: W. Drady, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet @math. 
ams .org. 

1 7- 18 Works hop on Krylov Subspace 
Methods · and Applications, Raleigh, NC. 
(Oct. 1994, p. 1025) 

19- 22 Colloquium Carolus Magnus on 
Arithmetic and Geometry (Celebrating 
1200 Years of Science in Central Europe), 
Aachen, Germany. (May/June 1994, p . 514) 
Invited Speakers: V. I. Arnol' d (Moscow/ 
Paris), W. Benz (Hamburg), B. Berndt (Univ. of 
Illinois, Champaign), F. Buekenhout (Brus
sels), H. Cohen (Bordeaux), J. Dhombres 
(Paris), I. Ekelund (Paris), D. Foata (Stras
bourg), M. Grtschel (Berlin), H. Harborth 
(Braunschweig), A. V. Kuz'minykh (Novosi
birsk), H. W. Lenstra (Berkeley), M. Shub 
(Yorktown Heights), D. Singmaster (Lon
don), G. Tallini (Roma), and ]. F. Traub 
(Columbia Univ. New York). 

20- 21 DIMACS Workshop on Global Min
imization of Nonconvex Energy Func
tions: Molecular Conformation and Pro
tein Folding, DIMACS (Center for Discrete 
Mathematics and Theoretical Computer Sci
ence at Rutgers Univ.). (Jul./ Aug. 1994, 
p. 676) 

20-24 3rd International Conference and 
Workshop on Approximations and Nu
merical Methods for the Solution of the 
Maxwell Equations, Oxford, UK. (Sept. 
1994, p. 845) 

22- 24 Barrett Lectures 1995: Nonlinear 
Partial Differential Equations in Geome
try and Phys ics, University of Tennessee, 
Knoxville, TN. (Nov./ Dec. 1994, p. 1196) 

24- 25 Central Section, DePaul University, 
Chicago, IL. 
lnformation:W. Drady, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet@math . 
ams.org. 

26- 29 IMS Eastern Regional Meeting and 
Biometric Society/ENAR Spring Meeting, 
Birmingham, AL. (May/ June 1994, p. 514) 

27-29 The Applications of Logic, York, 
UK. (Sept. 1994, p . 845) 

2 7-April 1 Dyna mical Systems Confer· 
ence, Montevideo, Uruguay. (Sept. 1994, 

This section contains announcements of meetings and conferences 
of interest to some segment of the mathematical public, including ad 
hoc, local, or regional meetings, and meetings and symposia devoted 
to specialized topics, as well as announcements of regularly scheduled 
meetings of national or international mathematical organizations. A 
complete listing of meetings of the Society, and of meetings sponsored 
by the Society, will b e found on the first page of the Meetings and 
Conferences section. 

tions on meetings and conferences in the mathematical sciences should 
be sent to the Editor of the Notices in care of the American Mathematical 
Society in Providence or electronically to notices@math . ams . org. 

An announcement will be published in the Notices if it contains a call 
for papers and specifies the place, date, subject (when applicable), and 
the speakers; a second announcement will be published only if there 
are changes or necessary additional information. Once an announcement 
has appeared, the event will be briefly noted in every third issue until 
it has been held and a reference will be given in parentheses to the 
month, year, and page of the issue in which the complete information 
appeared. Asterisks ('') mark those announcements containing new or 
revised information. 
In general, announcements of meetings and conferences held in North 
America carry only the date, title of meeting, place of meeting, names of 
speakers (or sometimes a general statement on the program), deadlines 
for abstracts or contributed papers, and source of further information. 
Meetings held outside the North American area may carry more detailed 
information. In any case, if there is any application deadline with respect 
to participation in the meeting, this fact should be noted. All communica-

In order to allow participants to arrange their travel plans, organizers of 
meetings are urged to submit information for these listings early enough 
to allow them to appear in more than one issue 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. 
The complete listing of the Mathematics Calendar will be published only 
in the September issue of the Notices. The March, June, and December 
issues will include, along with new announcements, references to any 
previously announced meetings and conferences occurring within the 
twelve-month period following the month of those issues. New infor
mation about meetings and conferences that will occur later than the 
twelve-month period will be announced once in full and will not be 
repeated until the date of the conference or meeting falls within the 
twelve-month period. 
The MathematiCs Cale nda r, as well as Meetings and Conferences of 
the AMS, is now available electronically through e-MATH on the World 
Wide Web. To access e-MATH, use the URL: http ://e- mat h . ams . org/ 
(or http: I / www. ams. org/). (For those with VT100-type terminals or for 
those without WWW browsing software, connect to e-MATH via Telnet 
(telnet e- math . ams. org; login and password e-math) and use the Lynx 
option from the main menu.) 
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p . 845) 

28-31 Twenty-sixth Annual Iranian Math
ematics Conference, Shahid Bahonar Univ. 
ofKerman, Kerman,Iran. (Sept.1 994, p.845) 

28-April 1 SciCADE 95, International Con
ference on Scientific Computation and 
Differential Equations, Stanford, CA. (Jan. 
1995, p. 75) 

29- 31 Environmental Modelling, Lancas
ter Univ., UK. (Sept. 1994, p. 845) 

30-April 2Joint 1995Annual Spring Topol
ogy Conference and Southeast Dynamical 
Systems Conference, Univ. of Delaware, 
Newark, DE. (Nov./Dec. 1994, p. 1197) 

30-April 2 Association for Symbolic Logic 
Annual Meeting, University of California 
at Irvine. (Jul./Aug. 1994, p. 677) 

31-April 3 Japan-U.S. Mathematics Insti
tute Conference on Linear and Non-linear 
Scattering, The Johns Hopkins University, 
Baltimore, Maryland. (Feb. 1995, p . 279) 

April1995 

! -September 30 Special Session and Con
ference on Geometry and Physics, Matem
atisk Institu t, Aarhus Universitet, Aarhus, 
Denmark(Sept. 1994,p. 845) 

1- 4 International Conference on Survey 
Measurement and Process Quality, Bris
tol, England. (May/ June 1994, p. 514) 

2-7 Copper Mountain Conference on 
Multigrid Methods, Copper Mountain, CO. 
(Oct. 1994, p. 1026) 

2-9 7th International Conference on Ge
ometry, Nahsholim, Israel. (May / June 1994, 
p. 514) 

3- 5 SQM-Third International Conference 
on Software Quality Management, Seville, 
Spain. (Nov./Dec. 1994, p. 1197) 

4- 6 IMA Tutorial on Singularities and 
Oscillations, Institute for Mathematics and 
its Applications, University of Minnesota, 
Minneapolis, MN. (Mar. 1994, p. 252) 

5- 7 International Conference on Rewrit
ing Techniques and Applications (RTA-
95), Kaiserslautern, Germany. (Jul./ Aug. 
1994, p. 677) 

6- 8 Geometric Mechanics, Dynamical Sys
tems and Control Theory, Fayetteville, AK 
(Sept. 1994, p . 845) 

7-8 Second Mississippi Sta te Confe rence 
on Differential Equations & Computa
tional Simulations, Mississippi State Univ. 
(Oct. 1994, p . 1026) 

7- 9 Weekend Algebra Conference, Univ. 
of Southern Mississippi, Hattiesburg, MS. 
(Jan. 1995, p. 75) 

7 - 9 1nnovat ions in the Ana lys is of Nonlin
ear Phenomena in Continuum Mecha nics 
(39th Meeting of the Society for Natural 
Philosophy), Virginia Polytechnic Institute 
and State University, Blacksburg, VA. (Jan. 
1995, p . 76) 

MARCH 1995 

'' 8 Miniconference on Topological Meth
ods in Programming Language Seman
tics, The College of Staten Island, CUNY. 
Sponsor: The College of Staten Island, 
CUNY. 
Program Committee: R. D. Kopperman 
(City College, CUNY), P.R. Misra (The College 
of Staten Island, CUNY). 
Goal: The miniconference will discuss re
cent research on the connection between 
programming language semantics and gen
eral topology (explored, for example, in A 
compendium of continuous lattices, Gierz et 
al.). 
Program: The invited speakers will give 
1-hour talks at 8:30 am and 4:30 pm. Ti
tles and e-mailed abstracts (up to 20 lines 
long) of proposed 25-minute contributed 
talks are welcome until March 31. A pro
gram with abstracts will be sent by e-mail 
when possible and will be available at the 
conference. 
Invited Speakers: G. M. Reed (Oxford U.) 
and R. C. Flagg (U. of Southern Maine). 
Registration: No fee for those who notify 
an organizer by March 31. Fee of $10 for 
those who register later. 
Information: P. R. Misra, Dept. of Math
ematics, # 1S-227, The College of Staten 
Island, 2800 Victory Boulevard, Staten Is
land, NY 10314; tel: (office) 718-982-3626 
or 718-816-7919; e-mail: PRMSI @CUNYVM. 
CUNY .EDU;orR.D. Kopperman, tel: 718-359-
1444; e-mail: RDKCC@CUNYVM. CUNY . EDU. 

1 0-1 2 International Conference on Typed 
Lambda Calculi and Applications (TLCA), 
Edinburgh, Scotland. (May / June 1994, p . 514) 

1 0- 1 2 The Application of Statistical Meth
ods to Quality Improvement, Cirencester, 
UK. (Sept. 1994, p. 846) 

1 0- 141MA Workshop on Singularities and 
Oscillations, Institute for Mathematics and 
its Applications, University of Minnesota, 
Minneapolis, MN. (Mar. 1994, p . 252) 

14- 16 Eighth Annual Cumberland Confer
ence on Graph Theory, Combinatorics, 
and Computing, Vanderbilt University, 
Nashville, TN. (Jan. 1995, p. 76) 

20-22 Thirtieth Biennial Kappa Mu Ep
silon National Convention, Fort Lewis Col
lege, Durango, CO.(Nov./Dec.1994,p.1197) 

21 - 2 3 Northeast Dynamics Meeting, Uni
versity of Hartford, West Hartford, CT. 
(Feb. 1995, p. 279) 

'' 22 43rd Algebra Day, Carleton University 
Campus, Ottawa, Canada. 
Program: 10:00 Registration and Coffee 
10:30 Andre Joyal (U.Q.A.M.) 
12:00 Lunch 
13:30 Alexei Rudakov (Moscow/ Carleton) 
14:30 Coffee 
15:00 Vjatcheslav Futorny (Kiev / Queen's) 
Participating mathematicians are invited 
for lunch. 
Information: V. Dlab, fax: 613-788-3536; 
tel: 613-788-3531; electronic mail: vdlab@ 
math . carleton. ca. 
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23- 25 Conference on Applied Statistics 
in Agriculture, Manhattan, KS. (May/June 
1994, p. 515) 

23-29 Recent Trends in Banach Spaces, 
Paseky, Czech Republic. (Jan. 1995, p. 76) 

Spring 1 995 Workshop on Groups and 
Three-Manifolds, Centre de Recherches 
Mathematiques, Universite de Montreal. 
(Jan. 1994, p. 59) 

Spring-Summer 1 995 Workshop on Gauge 
Theory and Applications to Low-dimen
sional Topology, Centre de Recherches 
Mathematiques, Universite de Montreal. 
(Jan. 1994, p. 59) 

Spring-Summer 1995 Workshop on Sym
plectic Geometry and Topology, Centre 
de Recherches Mathematiques, Universite 
de Montreal. (Jan. 1994, p. 59) 

23-26 KdV '95, Amsterdam, The Nether
lands. (Dec. 1993, p . 1453) 

2 3- 29 Mathematics Awareness Week 1995 
("Mathematics and Symmetry") 

24-28 Third International Conference on 
Mathematical and Numerical Aspects of 
Wave Propagation, Juan-les-Pins, France. 
(Jul./Aug. 1994, p . 677) 

2 5-28 9th International Parallel Process
ing Symposium, Fess Parker's Red Lion Re
sort, Santa Barbara, CA. (Sept. 1994, p. 846) 

27-29 Third SIAM Conference on Con
trol and Its Applications, St. Louis, MO. 
(Jul./ Aug. 1994, p. 677) 

May 1995 

8- 1 5 Workshop on Planar Harmonic Map
pings, Dept. of Math., Technion, Haifa, 
Israel. (Oct. 1994, p. 1026) 

11-1 3 First International Conference on 
Nonlinear Problems iil Aviation a nd Aero
space 1995, Embry-Riddle Aeronautical 
University, Daytona Beach, FL. (Sep. 1993, 
p. 928) 

14- 20 Mathematical Models in Phase 
Transitions, Oberwolfach, Federal Repub
lic of Germany. (Apr. 1993, p . 416) 

1 6-1 8 European Convention on Security 
and Detection, Brighton, UK. (Sept. 1994, 
p. 846) 

1 6- 1 8 IMA Tutoria l on Quasiclassical 
Methods, Institute for Mathematics and 
its Applications, University of Minnesota, 
Minneapolis, MN. (Mar. 1994, p. 252) 

1 6-20 International Conference on Ana
lytic Number Theory, University of Illinois, 
Allerton Park, Monticello, IL. (Sept. 1994, 
p. 846) 

16- 20 Seventh International Conference 
on Random Structures and Algorithms, 
Emory University, Atlanta, GA. (May/ June 
1994, p. 515) 

16- 20 IMACS Conference on Applica
t ions of Computer Algebra, University of 
New Mexico, Albuquerque, NM. (Feb. 1995, 
p. 279) 
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Mathematics Calendar 

'' 1 7-20 Great Planes Operator Theory Sem
inar, Cincinnati, OH. 
Organizing Comm ittee:Herbert. Halpern@ 
UC . EDU, Victor. Ka:ftal@UC. EDU, C.Peligrad, 
Gary.Weiss@UC.EDU, SZhang@UC.EDU. 
Subject: Selfadjoint and non-selfadjoint op
erator algebras, operator theory. 
Main Speakers: 0. Bratteli, M. Dadarlat, 
G. Gong, V. Jones, P _ Muhly, D. V. Voiculescu, 
M. Wodzicki, and L Zsido. 

17-27 The 5th International Workshop 
in Analysis and its Applications (IWAA), 
Rolla, MO. (Feb. 1995, p . 279) 

18-203rd WorkshoponQuantumGroups, 
Enveloping Algebras and Representation 
Theory, Ferrara, Italy. (Jan.1995, p. 76) 

9-19 Second Colloquium in Differential 
Equations and Applications, Universidad 
del Zulia, Maracaibo, Venezuela. (Feb. 1995, 
p. 280) 

21-24 Third SIAM Conference on Dynami
cal Systems, Snowbird, UT. (Jul./ Aug. 1994, 
p. 677) 

'' 22-26 International Conference on Math
ematical Modelling of Flow through Por
ous Media, Saint-Etienne, France. 
OrganizingCommittee:A.Bourgeat,C.Car
asso (France), R. Ewing (USA), S. Luckhaus 
(Allemagne), A. Mikelic (France), M. Pdm
icerio (Italy) .. 
Aim of the Conference: The main goal of 
this conference is to bring together leading 
researchers in the field of modelling flow 
in porous media and to provide a forum 
for discussion on the current state of mod
elling. The conference will address both the 
pure theoretical question in modelling and 
the use of various models in numerical sim
ulations. The conference areas of interest 
focus on: 
-Pore scale models, macropores, fractured 
media, percolation 
-Scalingup, averaging, macrodispersion and 
homogenization 
-Filtration of non-Newtonian fluids, multi
phase flow and contaminant transport 
-Free and moving boundary problems 
-Geochemical models, reactive porous me-
dia 
-Numerical simulation of flows and trans
port phenomena in porous media 
Scientific Program and Publication: In 
addition to invited lectures, a number of 
posters sessions will take place. The confer
ence proceedings will be published and will 
mainly include the lectures and selected 
posters. There will be a poster session 
devoted to industrial research activities. 
Information: Congres MilieuxPoreux, Anal
yse Numerique, 23 ru e duDr. PaulMichelon, 
42023 Saint-Etienne cedex 2, France; tel: (33) 
77.42.15.35; fax: (33) 77.25.60.71; e-mail: 
cmp@anumsuni .univ- st -eti enne .fr . 
For more details please connect by e-mail 
to: cmpinfo@anumsun1 .univ-st-etienne . 
fr or with mosaic, gopher or xgopher at: 
gopher: //gopher.univ-st-etienne.fr. 
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22-26 IMA Workshop on Quasiclassical 
Methods, Institute for Mathematics and 
its Applications, University of Minnesota, 
Minneapolis, MN. (Mar. 1994, p. 252) 

22-26 International Conference on Spec
tral and High Order Methods (ICOSA
HOM'95), Houston, TX. (Nov./Dec. 1994, 
p. 1197) 

22-June 2 Workshop on Dynamical Sys
tems, Trieste,Italy.(Nov./Dec.1994,p.1198) 

2 3-2 7 Fourth International Conference 
on Mathematical Population Dynamics, 
Rice University, Houston, TX. (Feb. 1995, 
p. 280) 

'' 22- 31 Probabilistic Models for Nonlin
ear POE's and Numerical Applications, 
Montecatini Terme (PT), Italy. 
Sponsor: Centro Internazionale Matem
atico Estivo (C.I.M.E.). 
Scientific Coordinators: L. Tubaro (Univ. 
di Trento) and D. Talay (INRIA, Sophia 
Antipolis). 
Speakers:]. Gartner (Inst. f. angew. Analysis 
u. Stochastik, Berlin), T. Kurtz (Univ. of 
Wisconsin, Madison), S. Meleard (Univ. Paris 
6), and D. Talay. 

24- 27 Second International Conference 
on Dynamic Systems and Applications, 
Atlanta, GA. (May/June 1994, p. 515) 

25-26 Seventeenth Symposium on Math
ematical Programming with Data Per
turbations, George Washington University, 
Washington, D.C. (Feb. 1995, p . 280) 

25-june 5 Summer School and Inter
national Conference on Combinatorics, 
Hefei, China. (May/ June 1994, p. 515) 

2 5-june 5 Summer School and Inter
national Conference on Combinatorics, 
Hefei, Anhui, the People's Republic of China. 
(Feb. 1995, p . 280) 

27- 30 1995 Greater Boston Logic Confer
ence, Massachusetts Institute of Technol
ogy. (Jan. 1995, p. 76) 

28- 31 First International Conference on 
Neural, Parallel & Scientific Computa
tions, Atlanta, GA. (May/ June 1994, p. 515) 

29-June 1 International Conference on 
Mathematical Modelling, UniversitiBrunei 
Darussalam, BruneiDarussalam. (Feb.1994, 
p . 146) 

29-June 2 Seventh International Confer
ence on Formal Power Series and Al
gebraic Combinatorics, Marne-la-Vallee, 
Paris, France. (Jul./ Aug. 1994, p. 6 78) 

'' 29-June 3 International Conference "Wo
men-Mathematicians", Voronezh, Russia. 
Sponsors: The Russian Associations "Wo
men-Mathematicians" and "Women in Sci
ence and Education". 
Program: Differential equations, function 
theory, algebra, topology and geometry, 
theory of probability and discrete analy
sis, mathematical simulation and control 
theory, and modern problems of mathe
matical education. Round tables will be 
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held on: Women in Science and Educa
tion, Mathematical Models in Economics, 
and Computers in Mathematical Education. 
Official languages of the conference are 
Russian and English. 
Important Deadlines: Titles of reports and 
abstracts are to be received before March 1, 
1995. Registration, accommodation forms, 
and payment are due to the organizing 
committee before March 1, 1995. 
Information: G. Riznichenko, chair of Bio
physics, Biological Dept., Moscow State 
Univ., Vorobjovy Gory, 119899, Moscow, 
Russia; tel: (095) 939-19-63; fax: (095) 939-
19-63 or (095) 939-11-15; e-mail: riznich@ 
orgmath .msk.su; riznich@biophys.bio. 
msk.su. 

31-June 2 International. Conference on 
Complex Analysis, Computations and 
Other Applications, Institute of Control 
Sciences, Russian Academy of Sciences, 
Moscow, Russia. (Jan. 1995, p. 76) 

31 -June 3 Tenth Biennial Conference of 
the Association of Christians in the Math
ematical Sciences, TaylorUniv., Upland, IN. 
(Jul./Aug. 1994, p. 678) 

June 1995 

Model Oriented Data Analysis, Spetses, 
Greece. (May/ June 1994, p. 515) 

1- 5 Approximation Dynamics with Appli
cations to Numerical Analysis, Univ. of 
Missouri, Columbia, MO. (Jan. 1995, p. 76) 

2-4 Midwest Geometry Conference, Wash
ington Univ., St. Louis, MO. (Feb. 1995, 
p . 280) 

3- 5 Canadian Society for the History and 
Philosophy of Mathematics, University 
of Quebec at Montreal, Montreal, Canada. 
(Feb. 1995, p. 280) 

4- 1 0 Mathematical Models of Microstruc
ture, Paseky, Czech Republic. (Jan. 1995, 
p. 76) 

5- 7 3rd International Applied Statistics 
in Industry Conference (Continuing Con
tinuous Improvement), Dallas, TX (Sept. 
1994, p. 846) 

5- 8 International Conference on Opti
mization: Techniques and Applications 
(ICOTA '95), Chengdu University of Sci
ence and Technology, Chengdu, China. 
(May/ June 1994, p . 515) 

5- 9 International Conference on Spectral 
and High Order Methods (ICOSAHOM'95), 
Houston, TX. (Jan. 1995, p. 76) 

5- 9 Arithmetic and Geometry of Abel
ian Varieties: A Conference in Honour 
of Frans Oort, University of Utrecht, The 
Netherlands. (Jan. 1995, p. 76) 

'' 5- 1 0 Second International Conference on 
Commutative Ring Theory, Fes, Morocco. 
Organizers: University of Fes with collab
oration of Terza Universita di Roma. 
Topics: Spectra of rings, dimension the
ory, class groups, duals of ideals, chain 
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conditions, Mori and Krull domains, Priifer 
domains, integer-valued polynomials, semi
group rings, seminormalization and weak 
normalization, homological asp ects, gener
ators of ideals, interaction with algebraic 
geometry. 
Call for Papers: Most of the talks will be 
by invitation. Authors wishing to present 
papers should send a brief abstract to the 
address below. Deadline: March 15, 1995. 
Information: S. Kabbaj or M. Fontana, Dipar
timento di Matematica, Ter za Universita di 
Roma, 00146 Roma, Italy; e-mail: fontana@ 
matrm3 .mat. uniroma3 . it . 

6-10 EurHomogenization Nice 1995,Nice, 
France. (Feb . 1995 , p. 280) 

7- 8 IMA Tutorial on Multiparticle Quan
tum Scattering with Applications to Nu
clear, Atomic, and Molecular Physics, In
stitute for Mathematics and its Applica
tions, University of Minnesota, Minneapolis, 
MN. (Apr. 1994, p. 385) 

7- 1 0 Fifth International Conference oft he 
International Society for Scientometrics 
and lnformetrics, Rosary College Graduate 
School of Library and Information Science, 
River Forest, IL. (Feb. 1995, p. 280) 

1 2- 16 Brazil-USA Conference on Multi
dimensional Complex Analysis and Par
tial Differential Equations, Sao Carlos, SP, 
Brazil. (Sept. 1994, p. 847) 

12- 16 IMA Workshop on Multiparticle 
Quantum Scattering with Applications to 
Nuclear, Atom ic, and Molecular Physics, 
Institute for Mathematics and its Applica
tions, University of Minnesota, Minneapolis, 
MN. (Apr. 1994, p . 385) 

12- 1 7 Symmetry in Nonlinear Mathemati
cal Physics, Kiev, Ukraine. (Nov./ Dec. 1994, 
p. 1198) 

'' 12-20 Viscosity Solutions and Applica
tions, Montecatini Terme (PT), Italy. 
Sponsor: Centro Internazionale Matem
atico Estivo (C.I.M.E.). 
Scientific Coordinators: I. C. Dolcetta (Univ. 
La Sapienza, Roma) and P. L. Lions (CERE
MADE). 
Speakers: M. Bardi (Univ. di Padova), M. G. 
Crandall (Univ. of California, Santa Bar
bara), L. C. Evans (Univ. of California, Berke
ley), H. M. Soner (Carnegie Mellon Univ., 
Pittsburgh), and P. E. Souganidis (Univ. of 
Wisconsin, Madison). 

'' 12- 24 Annual Seminar of the Canadia n 
Mathematical Society, University of Toron
to, Canada. 
Sponsors: This conference is sponsored 
by the National Science and Engineering 
Research Council of Canada and by the 
Fields Institute. 
Organi z ing Committee: P. Greiner, V. Ivrii, 
L. Seco, C. Sulem. 
Program: This is a summer school aimed at 
graduate students and professional mathe
maticians with an in terest in partial differ
ential equations. The seminar will concen-

MARCH 1995 

trate on current issues in non-linear POE's, 
spectral asymptotics, harmonic analysis, 
differen tial operators in hyperbolic mani
folds, and applications to geometry. There 
will be a combination of mini-courses with 
invited talks. 
Information and Submission of Papers: 
L. Seco, POE Seminar Organizing Committee, 
Dept. of Mathematics, Univ. of Toronto, 
Toronto, Ontario M5S1A1, Canada; e-mail: 
T95@math . toronto . edu. 

1 3- 1 7 CBMS Regional Conference on Non
destructive Evaluation and Inverse Prob
lems, University of Kentucky. (Jan. 1995, 
p. 77) 

17-20 Second IMACS International Sym
posium on Iterative Methods in Linear 
Algebra, Blagoevgrad, Bulgaria. (Oct. 1994, 
p. 1027) 

19-22 Symposium on Inert ial Manifolds, 
Approximate Inertial Manifolds, and Re
lated Numerical Algorithms, Xi'an, China. 
(Jan. 1995, p . 77) 

19-22 Structure in Complexity Theory, 
Tenth Annual IEEE Conference, Minneap
olis, MN. (Oct. 1994, p. 1027) 

,., 19- 2 3 Geometry of Multivariable Calcu
lus Workshop, Spokane, WA. 
Topic: Mathematics of computed tomogra
phy (CAT & NMR scanners). 
Sponsor: NSF grant DUE-9455061. 
Information: Y. Nievergelt, Dept. of Math
ematics, MS-32, Eastern Washington Univ., 
526- 5th Street, Cheney, WA 99004-2431; 
e-mail: yves@math . wash ington . edu. 

19- 25 II International Conference on Ho
motopy Theory, Palazzo Feltrinelli (Univ. 
of Milano), Gargnano, Garda Lake, Italy. 
(Oct. 1994, p. 1027) 

,., 19- 27 Vector Bundles on Curves. New 
Directions, Hotel S. Michele, Cetraro (CS), 
Italy. 
Sponsor: Centro Internazionale Matem
atico Estivo (C.I.M.E.). 
Scientific Coordinator: M. S. Narasimhan 
(ICTP, Trieste). 
Speakers: S. Kumar (Univ. of North Carolina, 
Chapel Hill), G. Laumon (Univ. Paris Sud, 
Orsay),and U. Stuhler (Univ. of Gottingen). 

19- 30 NATO Advanced Study Institute o n 
"Hamiltonian Systems with Three or More 
Degrees of Freedom", S'Agar6, Barcelona, 
Spain. (Sept. 1994, p. 84 7) 

20-22 The Fourth Bar-llan Symposium 
on Foundations of Artificial Intelligence 
(BISFAI '95), Ramat-Gan and Jerusalem, 
Israel. (Nov./Dec. 1994, p. 1198) 

20- 23 International Conference on Or
dina l and Symbolic Data Ana lysis, Paris, 
France. (Oct. 1994, p . 1027) 

20- 24 AMCA-95 1nternational Confe rence 
on Advanced Mathematics, Computations 
and Applications, Academtown, Novosi
birsk, Russia. (Sept. 1994, p. 84 7) 

NOTICES OF THE AMS 

Mathematics Calendar 

22-24 Achieving Gender Equity in the 
Classroom and on the Campus-The Next 
Steps, Disney's Contemporary Resort; Lake 
Buena Vista, FL. (Oct. 1994, p. 1028) 

22-29 Optimization of Finite Element 
Approximations (OFEA '95), St. Petersburg, 
Russia. (Nov./Dec. 1994, p. 1198) 

'' 23- 25, 1995 Fourth Conference on the 
Teaching of Mathematics and TICAP Con
ference, California. 
Program: The Calculus Consortium, based 
at Harvard University, in conjunction with 
the National Science Foundation (NSF) and 
John Wiley and Sons, Inc. announces the 
Fourth Conference on the Teaching of Math
ematics. This year 's conference will broaden 
its focus from calculus to include other 
courses in undergraduate mathematics. A 
program of invited speakers, panels, and 
contributed papers will provide something 
of interest for everyone involved in the way 
mathematics is taught. Two- and four-year 
college, university and secondary school 
faculty are welcome. Attendance will be 
limited. A TICAP conference will follow on 
June 25, 1995 which will focus on the teach
ing of advanced placement calculus. 
For more information please contact: Laura 
Eckley, John Wiley and Sons Publishers, 605 
Third Avenue, New York, NY 10158; fax: 
212-850-6118; e-mail: math\@j wiley. com. 

24- 28 Workshop on Discretely Coupled 
Dynamical Systems, Santiago de Com
postela, Spain. (Feb. 1995, p .280) 

26- 29 Tenth Annual IEEE Symposium on 
Logic in Computer Science, San Diego, CA. 
(Nov./Dec. 1994, p . 1199) 

26-July 1 The Second International Con
ference on Mathematical Algorithms, 
NizhnyNovgorod,Russia.(Feb.1995,p. 281) 

27-29 Moving Boundaries 95 (Compu
tational Modelling of Free and Moving 
Bounda ry Problems), Bled, Slovenia. (Sept. 
1994, p . 847) 

2 7- 30 The Twenty Fifth IEEE Internationa l 
Sympos ium on Fault-tolera nt Computing , 
Pasadena, CA. (Jan. 1995, p. 77) 

27- 30 16th Biennial Conference on Nu
merical Analysis, University of Dundee, 
Scotland, UK. (Nov./ Dec. 1994, p. 1199) 

28- 30 8th SEFI European Seminar on 
Mathematics in Engineering Education, 
Prague, Czech Republic. (Feb. 1995, p. 281) 

28-30 Conference on the Legacy of 
George Boole, University College, Cork, 
Ireland. (Sept. 1994, p. 847) 

july 1995 

3- 5 European Conference on Symbolic 
a nd Qua ntitative Approaches to Reason
ing and Uncertainty, UniversityofFribourg, 
Switzerland. (Jan. 1995, p. 78) 

'' 3- 7 Mathematics of Neural Networks and 
Applications (MANNA 1995), Lady Mar
garet Hall, Oxford. 
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Organizers: The Universities of Budders
field and Brighton with support from the 
London Mathematical Society. 
Program: Applications of neural networks 
(NNs) have often been carried out with 
a limited understanding of the underly
ing mathematics, but it is now essential 
that fuller account should be taken of the 
many topics that contribute to NNs: ap
proximation theory, control theory, genetic 
algorithms, dynamical systems, numerical 
analysis, optimization, statistical decision 
theory, statistical mechanics, computability 
and information theory, etc. 

The aim is to consider the links be
tween these topics and the insights they of
fer and to identify mathematical tools and 
techniques for analyzing and developing 
NN theories, algorithms, and applications. 
Working sessions and panel discussions are 
planned. 
Keynote Speakers: N. M. Allinson (York 
Univ., UK), S-i. Amari (Tokyo), N. Biggs (LSE, 
London), G. Cybenko (Dartmouth),]. G. Tay
lor (King's College, London), S. Grossberg 
(Boston), M. Hirsch (Berkeley), T. Poggio 
(MIT), H. Ritter (Bielefeld, Germany), and 
P. C. Parks (Oxford). 
Information: R. Hawkins, School of Com
puting and Mathematics, Univ. of Budders
field, Queensgate, Huddersfield HD1 3DH; 
tel: 44+(0)484 4 7215 0; e-mail: R. Hawkins@ 
hud.ac. uk. 

3-7 15th British Combinatorial Confer
ence, University of Stirling, Scotland. (Feb. 
1995, p. 281) 

3-7 AMAST'95, Fourth International Con
ference on Algebraic Methodology and 
Software Technology, Concordia Univer
sity, Montreal, Canada. (Jul./ Aug. 1994, 
p. 678) 

3-7 The Third International Congress 
on Industrial and Applied Mathematics, 
CCH Congress Centrum, Hamburg, Ger
many. (Jan. 1994, p. 59) 

3-8 Geometrie Complexe et Systemes 
Dynam iques, Univ. Paris-Sud Orsay, France. 
(Jan. 1995, p. 78) 

3-14 SMS-NATO ASI: Gauge Theory and 
Symplectic Geometry, Universite de Mont
real, Montreal, Canada. (Nov./Dec. 1994, 
p. 1199) 

4-6 Tenth International Conference on Ar
tificial Intelligence in Engineering (AI ENG), 
Udine, Italy. (Nov./Dec. 1994, p. 1199) 

8-9 Mathematica in Mathematics Re
search and Education, University of Tas
mania. (May/ June 1994, p. 516) 

9-12 International IMACS-GAMM Sympo
sium on Numerical Methods and Error
Bounds, University of Oldenburg, Germany. 

* 9-14 Experimental and Numerical Meth
ods for Solving Ill -posed Inverse Prob
lems: Medical and Nonmedical Applica
tions, San Diego Convention Center, San 
Diego, CA. 

368 

Conference Chairs: R. L. Barbour, SUNY/ 
Brooklyn; M.]. Carvlin, Bristol,Myers Squibb 
Co.; M. A. Fiddy, Univ. of Massachusetts/ 
Lowell. 
Program Committee: D. Isaacson (Rensse
laer Polytechnic Institute), N.J. McCormick 
(Univ. of Washington), M. V. Klibanov (Univ. 
of North Carolina/ Charlotte), C. R. Johnson 
(Univ. of Utah), and R. V. McGahan (Rome 
Lab). 
Topics: Principal topics of interest will fall 
into three main areas: (1) mathematical as
pects of inverse methods (e.g., dealing with 
ill-conditioning, limited noisy data, missing 
phase information, superresolution, etc.); 
(2) modeling methods for forward and in
verse scattering phenomena (e.g., approxi
mate solutions to integral equations of scat
tering, finite difference time domain, and 
projection tomographic techniques); and 
(3) interdisciplinary applications, includ
ing clinical medicine, optics, astronomy, 
remote sensing, etc. 
Information: C. Johnson, Dept. of Computer 
Science, Univ. of Utah; e-mail: cr j @cs . utah. 
edu;WWW:http : I /www. cs . utah . edu;-crj . 

* 9- 1 5 International Category Theory Meet
ing (CT95), Dalhousie University, Halifax, 
Canada. 
Sponsor: Canadian Mathematical Society. 
Information: Detailed information will be 
included in a second announcement. To 
preregister and thus receive subsequent an
nouncements, please send e-mail to ct95@ 
cs. dal. ca with subject "preregistration". 
Please provide your name and a postal ad
dress in the body of the message. If you 
do not have access to e-mail, you may 
write to: R. ]. Wood, Chair, Local Organizing 
Committee, CT95, Mathematics, Statistics 
and Computing Science, Dalhousie Univ., 
Halifax, Nova Scotia B3H 3J5, Canada. 

10- 12 Conference on Linear Algebra and 
its Applications, University of Manchester, 
England. (Jan.1994, p. 59) 

1 0-14 7th Biennial Conference of the 
Computational Mathematics Group at 
Melbourne (CTAC 95), Melbourne, Aus
tralia. (May/ June 1994, p . 516) 

1 0- 1 7 The Second World Congress of 
Nonlinear Analysts, Athens, Greece, or 
Istanbul or Ankara, Turkey. (Feb. 1995, 
p . 281) 

1 0-21 Fourth MSJ International Research 
Institute on Nonlinear Waves, Sapporo, 
Japan. (Nov./ Dec. 1994, p. 1199) 

1 0-21 Conference on Discrete Mathemat
ics, Combinatorh:s, and Graph Theory, 
Univ. of Wyoming, Laramie, WY. (Jan. 1995, 
p . 78) 

11-14 Third International Conference on 
Finite Fields and Applications, University 
of Glasgow, Scotland. (Feb. 1995, p. 281) 

11 - 14 3rd International Conference on 
Finite Fields & Applications, University 
of Glasgow, Scotland. (Nov./Dec. 1994, 
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p. 1200) 

'' 1 6-20 19th Journees Arithmetiques, Bar
celona, Spain. 
Program: The scientific program will con
sistofone-hour-longinvitedlectures, twenty
minute contributed talks, and scheduled 
poster sessions. Special emphasis will be 
placed on recent progress in number theory. 
Invited Speakers: A. Ash, C. Dellinger, 
]. M. Deshouillers, A. Granville, Y. I. Manin, 
M. Ratner, H. P. Schlickewei, G. Wuestholz, 
and D. Zagier. 
Organizers: P. Bayer (chair), A. Arenas, 
T. Crespo, J. Guardia, A. Travesa, N. Vila 
(Universitatde Barcelona); J. C. Lario,]. Quer 
(Universitat Politecnica de Catalunya); 
E. N art (Universitat Autonoma de Barcelona). 
Call for Papers: Abstracts of contributed 
talks will be refereed before presentation. 
Contributing authors are invited to submit 
an abstract of their talk by March 31, or to 
reserve a poster area by May 31, 1995. 
Information: Secretariat 19JA95, Facultat 
de Matematiques, Universitat de Barcelona, 
Gran Via de les Carts Catalanes, 585, E-
08007 Barcelona; e-mail: 19ja95@cerber. 
mat. ub . es . 

17- 19 BEM 17-17th International Con
ference on Boundary Element Methods, 
Madison, Wl. (Sept. 1994, p. 847) 

* 1 7-21 Calculus in a Real and Complex 
World, Univ. of Massachusetts at Amherst. 
Description: This is a National Science 
Foundation-funded calculus reform work
shop being conducted by Frank Wattenberg. 
Information: M. A. Connors, Program Co
ordinator, Dept. of Mathematics and Statis
tics, Univ. of Massachusetts at Amherst, 
Amherst, MA 01003; tel: 413-545-0907; 
e-mail: mconnors@math . umass . edu . 

17- 21 NSF/CBMS Regional Research Con
ference on Probability, Algorithms, and 
Combinatorial Optimization, Michigan 
Technological University, Houghton, MI. 
(Feb. 1995, p. 281) 

17-21 Symposium on Sieve Methods, Ex
ponential Sums and Their Applications 
in Number Theory, Univ. of Wales College 
of Cardiff, Cardiff, Wales, UK. (Jan. 1995, 
p . 78) 

1 7-21 Modelling and Optimization of Dis
tributed Parameter Systems with Appli
cations to Engineering, Systems Research 
Institute, Polish Academy of Sciences, War
saw, Poland. (Oct. 1994, p. 1028) 

1 7-21 International Conference on the 
Mathematics of Program Construction, 
Kloster Irsee, Germany. (Jul./Aug. 1994, 
p. 679) 

17-28 Banach Algebras 95, The Univ. of 
Newcastle, Newcastle upon Tyne, England. 
(Jan. 1995, p. 78) 

* 27-30 Conference on Numerical Mathe
matics, University of Cambridge, England. 
Program: Celebrating the sixtieth birthday 
of M.].D. Powell, there will be ten invited, 
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longer lectures that focus on optimization 
and approximation theory, but submitted 
papers addressing themselves to original 
and timely research are welcome in all fields 
of numerical mathematics. 
Call for Papers: Papers can be submitted 
to either M. Buhmann or A. Iserles, by e
mail or otherwise. Every submission should 
contain the title of the talk and an abstract. 
The duration of submitted talks will be 25 
minutes. 
Invited Speakers: I. Barrodale (Victoria, 
B.C.), C. de Boor (Univ. of Wisconsin at Madi
son), R. Fletcher (Univ. of Dundee), G. Golub 
(Stanford Univ.), C. Micchelli (IBM Yorktown 
Heights), ]. More (Argonne National Labo
ratory), B. Parlett (Univ. of California at 
Berkeley), M. Powell (Univ. of Cambridge), 
M. Todd (Cornell Univ.), and P. Toint (Univ. 
ofNamur). 
Information: M. D. Buhmann, Mathematik 
Departement, ETH Zentrum, 8092 Zurich, 
Switzerland; e-mail: mdb@math. ethz. ch; or 
A. Iserles, Department of Applied Mathe
matics and Theoretical Physics, Silver Street, 
Cambridge CB3 9EW, England; e-mail: ai@ 
amtp. cam . ac . uk. 

31-August 2 Rocky Mountain Numerical 
Analysis and Applications Conference, 
Salt Lake City, UT. (Oct. 1994, p. 1028) 

August 1995 

1-3 Logic and Optimization, Cornell Uni
versity, Ithaca, NY. (Nov./Dec. 1994, p . 1200) 

1-5 16th Rolf Nevanlinna Colloquium, 
University of Joensuu, Joensuu, Finland. 
(Sept. 1994, p. 847) 

6-8 MATHFEST, University of Vermont, 
Burlington, VT (including the summer meet
ings of the AMS, A WM, MAA, and PME). 
Information: H. Daly, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet@math . 
ams .org. 

7-11 Second International Conference 
on Difference Equations and Applica
tions (SICDEA), University of Veszprem, 
Veszprem, Hungary. (Feb. 1995, p. 281) 

7-12 Fourth Quadrennial International 
Conference on Abelian Groups and Mod
ules, Colorado Springs, CO. (Jul./ Aug. 1994, 
p. 679) 

10- 1 7 Logic Colloquium 1995,Israel(Haifa 
or Jerusalem). (Jul./ Aug. 1994, p. 679) 

1 3-1 7 Fourth International Colloquium 
on Numerical Analysis, Plovdiv, Bulgaria. 
(Sept. 1994. p. 848) 

1 3- 1 7 Second International Colloquium 
on Oscillation Theory, Plovdiv, Bulgaria. 
(Sept. 1994, p. 848) 

14-20 Symmetry: Natural and Artificial 
-Third Interdisciplinary Symmetry Con
gress and Exhibition, Washington, D. C. 
(Old Town Alexandria). (Feb. 1995, p . 281) 

1 6-1 9 Fifth Conference of the Interna
tional Linear Algebra Society, Georgia 
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State University, Atlanta, GA. (Nov./Dec. 
1994, p. 1200) 

18-23 Sixth International Colloquium on 
Differential Equations, Plovdiv, Bulgaria. 
(Sept. 1994, p . 848) 

'' 19-2 5 The Tenth International Congress 
of Logic, Methodology and Philosophy of 
Science, Florence, Italy. 
Information: LMPS, Centro Servizi di Seg
reteria, via A. Lapini 1, I-50136 Florence, 
Italy; tel: +39-55-670369; fax: +39-55-
660236. 

21-2 3 Workshop on Conservation Laws, 
Trondheim, Norway. (Nov./ Dec. 1994, 
p. 1200) 

21-27 International Conference on Non
linear Differential Equations, National 
Academy of Sciences of Ukraine, Kiev, 
Ukraine. (Feb. 1995, p. 281) 

* 21-September 1 6th International Confer
ence on Differential Geometry and Appli
cations, Masaryk University, Brno, Czech 
Republic. 
Program: Differential geometry and its ap
plications in global analysis and mathemat
ical physics. The scientific program will be 
divided into plenary lectures, lectures in 
sections, short communications, and com
munications in poster form. 
Organizer: I. Kolar. 
Invited Speakers: (preliminary list) D. Alek
seevsky, M. Crampin, Y. Eliashberg, 
T. Friedrich, E. Heintze, D. Lehmann, M. 
de Leon, A. Lichnerowicz, M. Losik, P. Mi
chor, M. Modugno, A. Nijenhuis, K. Nomizu, 
S. Salamon, W. Sarlet, U. Simon, A. Trautman, 
L. Vanhecke, and A. Vinogradov. 
Information: ]. Janyska, Dept. of Mathe
matics, Masaryk Univ., Janaykovo nam. 2a, 
66295 Brno, Czech Republic; e-mail: DGA@ 
MATH . MUNI . CZ. 

21 -September 1 Conference on Partial 
Differential Equations & Applications to 
Geometry, Trieste, Italy. (Nov./Dec. 1994, 
p. 1200) 

24-25 First International Conference on 
Matrix-Analytic Methods in Stochastic 
Models,Michigan.(Nov./ Dec.1994,p.1200) 

'' 24-29 Fifth Conference on Differential 
Equations and Applications (CDE'V), Tech
nical University, Rousse, Bulgaria. 
Program: The purpose of the conference 
is to make available new methods and ap
plications of differential equations in the 
following topics: ordinary differential equa
tions, partial differential equations, numer
ical methods for differential equations, and 
applications of differential equations. The 
scientific program will consist of invited 
lectures (45 min.) and contributed commu
nications(20and 30min.). Therewillbetime 
for informal discussions, possibly a poster 
session. Special subjects of interest are: 
variational and numerical methods, oscilla
tions of solutions of non-linear differential 
equations. 
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Invited Speakers: 0 . Arino (France), 
S. Bolotin (Russia), M. Grammatikopoulos 
(Greece), A. Kufner (Czech Republic), Y. A. 
Kuznetsov (Russia), S. Pohozaev (Russia), 
E. H. Twizell (UK), P. Vabishcvhevich (Rus
sia), P. Zecca (Italy), and Z. Zlatev (Denmark). 
Registration Fee: The registration fee is 
$150 until April 30, 1995, and $180 there
after. It covers the conference proceedings 
and a reception. 
Information: CDE'V, Centre of Mathemat
ics and Informatics, Technical Univ., 7017 
Rousse, Bulgaria; fax: (+35982) 444-794; 
e-mail: BTERER@BGCICT. BITNET. 

* 28-September 1 Geometry of Multivari
able Calculus, Seattle, WA. 
Topic: Workshop on the mathematics of 
computed tomography (CAT & NMR scan
ners). 
Sponsor: NSF grant DUE-9455061. 
Information: Y. Nievergelt, Dept. of Math
ematics, MS-32, Eastern Washington Univ., 
526-5th Street, Cheney, WA 99004-2431; 
e-mail: yves@math. washington. edu. 

2 8-September 1 Fourth International Con
ference on Function Spaces, Institute of 
Mathematics, Tadeusz Kotarbiilski Peda
gogical Univ., Zielona G6ra, Poland. (Oct. 
1994, p. 1028) 

28-September 1 A.C. Aitken Centenary 
Conference, incorporating the 3rd Pacific 
Statistical Congress, the Annual Meeting 
of the New Zealand Statistical Associa
tion, and the 1995 New Zealand Mathe
matics Colloquium, University of Otago. 
(May/ June 1994, p. 516) 

September 1995 

3-9 Function Spaces, Differential Oper
ators, and Nonlinear Analysis, Paesky, 
Krkonose, Czech Republic. (Jul./ Aug. 1994, 
p. 679) 

'' 4- 9 Seventh Congress of European Wo
men in Mathematics (EWM 95), Madrid, 
Spain. 
Program: l.Explanatorymathematical talks 
on the following topics: dynamical systems 
in the complex plane, classification in al
gebraic geometry, and mathematical top
ics in quantum field theory and statistical 
physics. Talks will be complemented by 
working sessions for participants. Speak
ers: B. Branner (Copenhagen), N. Fagella 
(Boston/ Berkeley), T. Lei (Lyon), M. Martin
Deschamps (Paris), M. M. Lopes (Lisboa), 
E. Mezzetti (Trieste), F. Koukiou (Paris), 
A. Rogers (London), and C. Voisin (Paris). 
2. Family versus career for women math
ematicians. Report and discussion intro
duced by science historian E. P. Sedeno 
(Berkeley). 
3. General assembly of EWM. 
Information: For further details contact the 
organizers: C. Corrales, Departamento de 
Algebra, Facultad de Matematicas, Universi
dad Complutense de Madrid, 28040 Madrid, 
Spain; tel: 34-1-3 9446 57; fax: 3 4-1-3 94460 7; 
e-mail: capi@emducm11. sim . ucm. es; and 
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R. M. M. Roig, Facultad de Matematiques, 
Departamento d'algebra i geometria, Uni
versidad de Barcelona, Gran Via de les Corts 
Catalanes 585, 08007 Barcelona, Spain; tel: 
34-3-4021101; fax: 34-3-4021601; e-mail: 
miro@cerber.ub.es . 
Closing date for applications: May 1, 1995. 

4-1 5 Workshop on General Theory of Par
tial Differential Equations & Microlocal 
Analysis, Trieste, Italy. (Nov./Dec. 1994, 
p. 1200) 

'' 5-8 IMA Tutorial on Microstructure, Weak 
Convergence and Atomic Forces, Institute 
for Mathematics and its Applications, Univ. 
of Minnesota, 206 Church St., S.E., Minne
apolis, MN 55455. 

7-9 International Conference on Applied 
Science & Computations, Brandywine Hol
iday Inn, Peoria, IL. (Feb. 1995, p. 282) 

'' 11-1 5 IMA Workshop on Mechanical Re
sponse of Materials from Angstroms 
to Meters, Institute for Mathematics and 
its Applications, Univ. of Minnesota, 206 
Church St., S.E., Minneapolis, MN 55455. 

1 3-1 5 BETECH 10-Tenth International 
Conference on Boundary Element Tech
nology, Liege, Belgium. (Sept. 1994, p. 848) 

13-1 5 Symposium on Operations Re
search 1995, Univ. of Passau, Germany. 
(Jan. 1995, p. 78) 

'' 1 3-15 14th Symposium on Reliable Dis
tributed Systems, Bad Neuenahr (near 
Bonn), Germany. 
Theme: The focus of the symposium con
cerns the building and use of distributed and 
parallel systems, particularly with system 
properties such as reliability, availability, 
and performance. In addition to traditional 
submissions, we welcome papers that deal 
with experimental results, testbeds, devel
opment, and data from operational systems. 
We especially encourage timely papers that 
describe industrial projects, experimental 
systems, exploratory applications in large 
networks, and topics related to the next 
generation of large reliable distributed sys
tems. These papers will receive special 
consideration based on their novelty and 
potential impact on the field. 
Information: European PC Chair: Prof. M. 
Dal Cin, Dept. of Computer Science III, Univ. 
of Erlangen, Martensstr. 3, D-91058 Erlan
gen, Germany; e-mail: dalcin©informatik . 
uni-erlangen . de; or American PC Chair: 
Prof. C. Pu, Dept. Computer Sci. and Eng., 
Oregon Graduate Institute, P.O. Box 91000, 
Portland, OR 97291-1000; e-mail: rds95@ 
cse. ogi . edu. 

17- 21 Symposium on Acoustics of Sub
merged Structures & Transduction Sys
tems, Boston, MA. (Jul./ Aug. 1994, p. 679) 

'' 18-22 IMA Workshop on Phase Trans
formations, Composite Materials and Mi
crostructure, Institute for Mathematics and 
its Applications, Univ. of Minnesota, 206 
Church St. Minneapolis, MN 55455. 
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18-23 Twenty-fifth National Conference 
on Geometry and Topology CNGT 25), 
University "ALI. Cuza" Ia:;;i, Romania. (Oct. 
1994, p. 1029) 

18-24 8th International Symposium on 
Classical Analysis, Kazirnierz Dolny, Poland. 
(Feb. 1995, p. 282) 

1 9-21 OPTI 95-Fourth International Con
ference on Computer Aided Optimum 
Design of Structures, Miami, FL. (Sept. 
1994, p. 848) 

26-29 IMACS/GAMM International Sym
posium on Scientific Computing, Com
puter Arithmetic, and Validated Numer
ics, Bergische Universitaet Wuppertal, Ger
many. (Nov./Dec. 1994, p. 1200) 

30-0ctober 5 First Ukrainian-Scandina
vian Conference on Stochastic Dynamical 
Systems: Theory and Applications, Uzh
gorod, Ukraine. (Feb. 1994, p. 282) 

October 1995 

7-8 Eastern Section, Northeastern Univer
sity, Boston, MA. 
Information: W. Drady, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet@math. 
ams.org. 

1 7-20 The Second Asian Mathematics 
Conference (AMC '95), Nakhon Ratcha
sima, Thailand. (Oct. 1994, p. 1029) 

* 23-26 Enabling High Speed Networks, 
Istanbul, Turkey. 
Sponsors: IFIP; TC6, WG 6.4, and TC6 Task 
Force on Performance of Computer Net
works; IBM-Research Triangle Park; and 
Laboratoire MAS!. 
Program Committee Cochairs: R. 0. On
vural, USA, and S. Fdida, France. 
Program: The main objective of this con
ference series is to provide a platform for 
the exchange of recent and original contri
butions in communications systems in the 
areas of architectures, tools and applica
tions. 
Areas of interest include, but are not lim
ited to: techniques and tools for computer 
networks evaluation, architectural frame
work for emerging high speed networks, 
and network architectures for high speed, 
multimedia networks. 
Information: R. 0. Onvural, IBM, C95/673, 
RTP, NC 27709, USA; e-mail: onvural@vnet. 
ibm.com. 

'' 23-27 Mathematics and Design, Facul
tad de Arquitectura, DiseEo y Urbanismo, 
Universidad de Buenos Aires. 
Program: The purpose of this congress is to 
bring together different design specialists 
(such as industrial design, graphic design, 
acoustic design, light design, images de
sign, landscape design, and so on) that use 
mathematical and/or informatic tools to 
solve their problems. 
Invited Speakers: R. P. GAmez (University 
of Granada, EspaEa), C. R. Garrido (Univ. of 
Granada, EspaEa), 0 . Piro (Univ. de les Illes 
Balears, EspaEa), D. R. Gonz lez (C. N. R. 
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Bologna, Italia), M. S. Biembengut (Univ. de 
Blyumenau, Santa Catarina, Brasil), and R. 
Doberti (Facultad de Arquitectura, DiseEo 
y Urbanismo, Univ. de Buenos Aires). 

'' 23-27 IMA Period of Concentration on 
Microstructure and Turbulence, Institute 
for Mathematics and its Applications, Univ. 
of Minnesota, 206 Church St., S.E., Minne
apolis, MN 55455. 

November 1995 

3-4 Central Section, Kent State University, 
Kent, OH. 
Information: W. Drady, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet©math. 
ams.org. 

7-1 0 1995 International Conference on 
Network Protocols (ICNP-95), NEC Super 
Tower, Tokyo, Japan. (Jan. 1995, p . 78) 

* 8-1 0 IMA Tutorial on Disordered Media 
and Percolation in Materials Science, Insti
tute for Mathematics and its Applications, 
Univ. of Minnesota, 206 Church St., S.E., 
Minneapolis, MN 55455. 

'' 1 3-1 7 IMA Workshop on Disordered Ma
terials, Institute for Mathematics and its Ap
plications, Univ. of Minnesota, 206 Church 
St., S.E., Minneapolis, MN 55455. 

1 7-1 8 Southeastern Section, University of 
North Carolina, Greensboro, NC. 
Information: W. Drady, AMS P.O. Box 6887, 
Providence, RI 02940; e-mail: meet©math. 
ams.org. 

19- 22 International Conference on Pure 
and Applied Mathematics (ICPAM95), Uni
versityofBahrain, Bahrain. (Nov./Dec.1994, 
p. 1201) 

December 1995 

1 8-21 1st Asian Technology Conference 
in Mathematics (ATCM), Singapore. (Oct. 
1994, p. 1029) 

18-22 SAMSA (X) General Symposium, 
Zimbabwe. (Nov./Dec. 1994, p. 1201) 

January 1996 

9-1 2 International Conference on Dis
crete Mathematics and Number Theory, 
Tiruchirapalli, TamilNadu,India. (Jan.1995, 
p . 78) 

10-13 Joint Mathematics Meetings, Or
lando, FL (including the annual meetings of 
the AMS, AWM, MAA, and NAM). 
Information: H. Daly, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet@math . 
ams.org. 

March 1996 

22-23 Central Section, University of IA, 
Iowa City, IA 
Information: W. Drady, AMS, P.O. Box 6887, 
Providence, RI 02940; e-mail: meet@math . 
ams.org. 
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April1996 

19-21 Southeastern Section, Baton Rouge, 
LA. 
Information: W. Drady, AMS, P.O. Box 6887, 
Providence, Rl 02940; e-mail: meet@math. 
ams.org. 

May 1996 

9-11 International Conference on Non
linear Problems in Aviation and Aero
space, Daytona Beach, FL. (Jan. 1995, p. 79) 

july 1996 

21-27 Second European Congress of 
Mathematics, Budapest, Hungary. (Jan.1995, 
p. 79) 

August 1996 

14-1 7 International Linear Algebra Soci
ety Meeting, Chemnitz, Germany. (Jul./ Aug. 
1994, p. 679) 

November 1996 

1-3 Central Section, University of Missouri 
at Columbia, Columbia, MO. 
Information: W. Drady, AMS, P.O. Box 6887, 
Providence, Rl 02940; e-mail: meet@math. 
ams.org. 

january 1997 

1 0-1 3 Joint Mathematics Meetings, San 
Diego, CA (including the annual meetings 
of the AMS, AWM, MAA, and NAM). 
Information: H. Daly, AMS, P.O. Box 6887, 
Providence, Rl 02940; e-mail: meet @math. 
ams . org. 

january 1998 

1 0-1 3 Joint Mathematics Meetings, Balti
more, MD (including the annual meetings 
of the AMS, AWM, MAA, and NAM). 
Information: H. Daly, AMS, P.O. Box 6887, 
Providence, Rl 02940; e-mail: meet @math. 
ams.org. 

MARCH 1995 

"'~· 

····· / 

V. I. Arnold 
Topological Invariants of Pia 
Curves and Caustics 
The book describes recent progress in the topo 
curves. Arnold describes applications to the geom 
of wavefronts in symplectic and contact geometry. 
tions extend the classical four-vertex theorem of ele 
geometry to estimates on the minimal number of ecessary 
the reversion of a wavefront and to generalizations of the last 
geometrical theorem of Jacooi on conjugated points on convex 
surfaces. 

July 1994. 60 pp. (softcover).ISBN 0·8218-0308-5 . 1991 MSC: 53, 57, 58. 
Individual member $18, List $30, Institutional member $24. Ordering Code 
ULECT/SNA 

omology 

Dusa McDuff and Die 
rves and Qua 

half of this book an expository account of the field, 
he main technical aspects. The second half of the book 

definition of quantum cohomology. The authors give 
Ruan-Tian theorem on existence of the quantum 

, that is, that the quantum multiplication is associa
manifolds. They then describe the Giventai-Kim 

quantum cohomology of flag manifolds, leading to 
classes and Witten's calculation for Grassmannians, 
the Verlinde algebra. 

(softcover). ISBN 0-8218-0332-8. 1991 MSC: 53 ; 58, 57. 
$25 , List $42 , Institutional member $34. Ordering Code 

Andy R. Magid 
Lectures on Differential 
This book deals with the differential Galois theory 
neous differential equations, whose differential Galois groups 
algebraic matrix groups. In addition to providing a convenient 
to Galois theory, this approach also leads to the constructive 
solution of the inverse problem of differential Galois theory 
various classes of algebraic groups. Providing a self-contai 
development and many explicit examples, this book 
unique approach to differential Galois theory and is su 
textbook at the advanced graduate level. 

October 1994. 1991 MSC: 12; ISBN 0·8218-7004·1, 105 pp. 
Individual member $21, List $35, Institutional member $2 
ULECT/7NA 

All prices subject to change. Free shipment by 
ery, please add $6.50 per title . Prepayment 
American Mathematical Society, P.O. Box 
5904, or call toll free 800·321-4AMS in 
charge with VISA or MasterCard . Reside 
elude 7% GST. 
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New Publications 
Offered by the AMS 

American Mathematical 
Society Translations
Series 2 

Third Siberian School: 
Algebra and Analysis 
L. A. Bokut', 
M. Hazewinkel, and 
Yu. G. Reshetnyak, 
Editors 
Volume 163 

This book contains papers pre
sented at the Third Siberian School: 
Algebra and Analysis, held in Irkutsk 

in the summer of 1989. Drawing 130 participants from all over 
the former Soviet Union, the school sought to acquaint Siberian 
and other mathematicians with the latest achievements in a wide 
variety of mathematical areas and to give young researchers an 
opportunity to present their work. The papers presented here 
range over topics in algebra, analysis, geometry, and topology. 

Contents 
Yu. G. Reshetnyak and L. A. Bokut', On the III Siberian School 
"Algebra and Analysis", Irkutsk, August 30-September 4, 1989; 
A. Z. Anan'in, Quasiderivations in diagonal matrix algebras; 
A. Efremov, L 2 Atiyah-Bott-Lefschetz theorem; V. V. Glazyrin, 
Topological structure ofk-saddle surfaces; V. P. Golubyatnikov, 
On uniqueness of reconstruction of the form of convex and visible 
bodies from their projections; P. Ya. Grushko and L.A. Osipenko, 
On subalgebras of maximal rank of semisimple Lie algebras; V. K. 
Ionin, Algebraic principles of building mathematical structures; 
Michael Kapovieh, On the absence of Sullivan's cusp finiteness 
theorem in higher dimensions;G. Kukin, The variety of all rings has 
Higman's property; A. G. Kusraev, Boolean-valued introduction 
to the theory of vector lattices; A. P. Monastyrnyi and V. I. 
Yanchevskii, The Whitehead groups of algebraic groups and 
applications to some problems of algebraic group theory; N. 
Yu. Netsvetaev, Diffeomorphicity criteria for simply connected 
manifolds; I. A. Panin, On the K -theory of generalized fibre 
bundles and some of their twisted forms; Anna V. Shaidenko
Kiinzi, On mappings preserving convexity; G. A. Soifer, Affine 
crystallographic groups; A. V. Uglanov, Integrals with respect to 
vector-valued measures: Theoretical problems and applications; 
E. B. Vinberg, Generalized derivations of algebras. 

March 1995, 188 pages (hardcover), 
ISBN 0-8218-0286-0, LC 94-40144, ISSN 0065-9290 
1991 Mathematics Subject Classification: 16W25, 16R10, 17B20, 
18Bxx, 19B99, 19D10, 28BOS, 46A40, 52A20, 53C40, 57GOS, 
57G12, 57S30, 57R80;53C65,20H10,30F40,20E10,03C,06E 
Individual member $57, List $95, Institutional member $76 
To order, please specify TRANS2/163N 

Contemporary Mathematics 

Second International 
Conference on Algebra 

Dedlcoted to the 
MemoryotA. I.Shlrshov 

Second International 
Conference on Algebra 
L. A. Bokut', 
A. I. Kostrikin, and 
S. S. Kutateladze, Editors 
Volume 184 

~) This book contains papers pre-
sented at the Second International Con
ference on Algebra, held in Barnaul in 
August 1991 in honor of the memory 
of A. I. Shirshov (1921-1981). Many of 

the results presented here have not been published elsewhere 
in the literature. The collection provides a panorama of current 
research in PI-, associative, Lie, and Jordan algebras and discusses 
the interrelations of these areas with geometry and physics. Other 
topics in group theory and homological algebra are also covered. 

Contents 
L. A. Bokut' and I. P. Shestakov, Some results by A. I. Shirshov 
and his school; E. Abe, Chevalley groups over commutative rings. 
Normal subgroups and automorphisms; R. Alfaro, Subring-Galois 
extensions and separability in noncommutative rings; V. A. Ar
tamonov, Hop( algebras with Engel condition; K. I. Beidar and 
A. V. Mikhalev, On topologization of rings with infinite lower 
Baer radical; V. A. Belonogov, A new method for calculating 
p-blocks; K. A. Brown and M. Lorenz, Grothendieck groups and 
higher class groups of commutative invariants; J. Clark, On the 
annihilators of powers of elements in a ring of bounded nilpotency 
index; T. De Alwis, Betti numbers and free minimal resolutions; 
R. DeMarr and J. Torres, Operator algebras as partially ordered 
linear algebras; A. Elduque and H. C. Myung, On mutations 
of Cayley-Dickson algebras; M. D. Friger, Torsion-free rings: 
Some results on automorphisms and endomorphisms; K. Gl:azek, 
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Morphisms of general algebras without fixed fundamental oper
ations; C. K. Gupta, Lifting primitivity of certain relatively free 
groups; N. Gupta, Dimension subgroups: Some recent develop
ments; M. Hacque, New Galoisian and nonabelian cohomology in 
skew fields and applications; M.A. Hagelberg, Generalized trian
gle groups and 3-dimensional orbifolds; H.-j. Hoehnke and K. W. 
johnson, 3-Characters are sufficient for the group determinant; 
A. A. Husainov, On the Hochschild-Mitchell dimension of subsets 
of the reals; G. A. Jones and S. A. Silver, The monodromy genus 
of the Suzuki groups; N. Kawamoto, On G-graded automorphisms 
of generalized Witt algebras; A. C. Kim, On the Fibonacci group 
and related topics; A. S. Kuzmin and A. A. Nechaev, Linear 
recurrent sequences over Galois rings; M. I. Kuznetsov, Classifica
tion of simple !-graded Lie algebras of characteristic p; D. Leites 
and E. Poletaeva, Supergravities and contact type structures on 
super-manifolds; A. B. Levin and A. V. Mikhalev, Type and di
mension of finitely generated G-algebras; j. Lohmus, E. Paal, and 
L. Sorgsepp, Mal' tsev algebras and conservation laws; M. Mathieu, 
On the range of centralizing derivations; A. A. Mikhalev, On some 
properties of super Lie elements in a free associative algebra; 
V. Mishkin, Symmetry groups of ideals on w; P. Nuss, Hochschild 
homology and cyclic homology of almost commutative algebras; 
j. M. Osborn, Modules for Novikov algebras; A. Pasini, Reducibility 
of chamber systems and factorizations of parabolic systems; V. N. 
Remeslennikov, 3 -Free groups and groups with length function; 
M. Roelofs, Prolongation structures for supersymmetric equations 
and application to the sKdV equation; K. W. Roggenkamp, p-Adic 
blocks with cyclic defect; L. H. Rowen, Elements of degree 3 and 4 
in division algebras; D. Singerman, Mirrors on Riemann surfaces; 
V. A. Ustimenko and A. J, Woldar, An improvement on the Erdos 
bound for graphs of girth 16; T. Vougiouklis, Some remarks on 
hyperstructures; K. Yangkohn, Some subregular germs for the 
p-adic Sp4 (F); M. V. Zaitsev, Finiteness conditions in special Lie 
algebras. 
March 1995, 449 pages (softcover), 
ISBN 0-8218-0295-X, LC 94-47104, ISSN 0271-4132 
1991 Mathematics Subject Classification: 12-XX, 16-XX, 17-XX, 
18-XX, 20-XX 
Individual member $39, List $65, Institutional member $52 
To order, please specify CONM/ 184N 

Mathematical Surveys 
and Monographs 

Free Lattices 
Ralph Freese, Jaroslav 
Jezek, and]. B. Nation 
Volume 42 

This book explores the surpris
ingly rich and complex structure of 
free lattices. The first part of the book 
presents a complete exposition of the 
basic theory of free lattices, projec
tive lattices, and lattices which are 
bounded homomorphic images of a 

free lattice, as well as applications of these results to other areas. 
This portion of the book is suitable for use in a graduate course 
in lattice theory or general algebra. The second part of the book 
contains new results about free lattices and new proofs of known 
results, providing the reader with a 'coherent picture of the fine 
structure of free lattices. The book closes with an analysis of 

New Publications Offered by the AMS 

algorithms for free lattices and finite lattices that is accessible to 
researchers in other areas and depends only on the first chapter 
and a small part of the second. Several open problems appear 
throughout the book and, for easy reference, are assembled in a 
section at the end. Synthesizing seventy years of research, this is 
the only comprehensive treatment available of the theory of free 
lattices. 

Contents 
Whitman's solution to the word problem; Bounded homomorphisms 
and related concepts; Covers in free lattices; Day's theorem 
revisited; Sublattices of free lattices and projective lattices; Totally 
atomic elements; Finite intervals and connected components; 
Singular and semisingular elements; Tschantz's theorem and 
maximal chains; Infinite intervals; Computational aspects oflattice 
theory; Term rewrite systems and varieties of lattices; Open 
problems; Bibliography; List of symbols; Index. 
March 1995, 293 pages (hardcover), 
ISBN 0-8218-0389-1, LC 94-48259, ISSN 0076-5376 
1991 Mathematics SubjectC/assification: 06B25; 06-04, 68Q25, 
06A06, 06B20 
Individual member $39, List $65, Institutional member $52 
To order, please specify SURV/ 42N 

Memoirs of the AMS 

The Method of Layer Potentials 
for the Heat Equation 

in Time-Varying Domains 

Morgnr~! A. M. Murrny 

Amorlc~n ~l a th,nollcol Socl«r 

The Method of Layer 
Potentials for the 
Heat Equation in 
Time-Varying Domains 
John L. Lewis and 
Margaret A. M. Murray 
Volume 114, Number 545 

Recent years have seen renewed 
interest in the solution of parabolic 
boundary value problems by the 

method of layer potentials, a method that has been extraor
dinarily useful in the solution of elliptic problems. This book 
develops this method for the heat equation in time-varying do
mains. In the first chapter, Lewis and Murray show that certain 
singular integral operators on LP are bounded. In the second 
chapter, they develop a modification of the David buildup scheme, 
as well as some extension theorems, to obtain LP boundedness of 
the double layer heat potential on the boundary of the domains. 
The third chapter uses the results of the first two, along with 
a buildup scheme, to show the mutual absolute continuity of 
parabolic measure and a certain projective Lebesgue measure. 
Lewis and Murray also obtain A oo results and discuss the Dirichlet 
and Neumann problems for a certain subclass of the domains. 

Contents 
Singular integrals; The David buildup scheme; Absolute continuity 
and Dirichlet-Neumann problems. 
March 1995, 157 pages (softcover), 
ISBN 0-8218-0360-3, LC 94-43211, ISSN 0065-9266 
1991 Mathematics Subject Classification: 42B20, 35K05 
Individual member $23, List $38, Institutional member $30 
To order, please specify MEM0/ 114/ 545N 
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New Publications Offered by the AMS 

Textile Systems for EndomorpJ:lisms 
and Automorphlsms of the Shift 

Textile Systems for 
Endomorphisms and 
Automorphisms of the 
Shift 
Masakazu Nasu 
Volume 114, Number 546 

(~) One of the major topics in sym-
bolic dynamics is the analysis of the 
dynamical systems defined by endo
morphisms and automorphisms of 
subshifts. This includes analysis of 

the dynamical behavior of one-dimensional cellular automata 
as a special case. In this work, Nasu introduces the notion 
of a textile system, which is useful in analyzing the dynamical 
systems defined by endomorphisms and automorphisms of topo
logical Markov shifts, including one-sided ones. The dynamical 
properties of automorphisms of sofic systems are also studied. 
Requiring few prerequisites, this work will appeal not only to 
specialists in symbolic dynamics but also to nonspecialists inter
ested in symbolic dynamics and those interested in analysis of 
the dynamical behavior of cellular automata. 

Contents 
Introduction; Preliminaries; Textile systems; Resolving textile sys
tems; Sofie textile systems; Topological conjugacy between sofic 
systems; LR textile systems; Resolvable textile systems; Essen
tially LR automorphisms; Similarity; Examples; References; List of 
notation; Index. 
March 1995, 215 pages (softcover), 
ISBN 0-8218-2606-9, LC 94-43210, ISSN 0065-9266 
1991 Mathematics Subject Classification: 54H20; 58F08 
Individual member $26, List $43, Institutional member $34 
To order, please specify MEM0/114/546N 

ij~~~~~=-

MEMOIRS 
o£1ht 

Amuloan M alhcmoUcal Sodcty 

On the Classification 
of c•-aigebras 

of Real Rank Zero: 
Inductive Limits 

of Matrix Algebras 
over Non-Hausdorff Graphs 

Hon~b lngSu 

~· 

On the Classification of 
C*-algebras of Real Rank 
Zero: Inductive limits 
of Matrix Algebras over 
Non-Hausdorff Graphs 
Hongbing Su 
Volume 114, Number 547 

Hmw-,;wm- This work shows that K-theoretic 
data is a complete invariant for cer
tain inductive limit C*-algebras. C*

algebras of this kind are useful in studying group actions. Su 
gives a K-theoretic classification of the real rank zero C* -algebras 
that can be expressed as inductive limits of finite direct sums 
of matrix algebras over finite (possibly non-Hausdorff) graphs or 
Hausdorff one-dimensional spaces defined as inverse limits of 
finite graphs. In addition, Su establishes a characterization for 
an inductive limit of finite direct sums of matrix algebras over 
finite (possibly non-Hausdorff) graphs to be real rank zero. 

Contents 
Introduction; Small spectrum variation; Perturbation; Approximate 
intertwining; Asymptotic characterization; Existence; Uniqueness; 
Classification; Applications; References. 

March 1995, 83 pages (softcover), 
ISBN 0-8218-2607-7, LC 94-43209, ISSN 0065-9266 
1991 Mathematics Subject Classification: 46L05 
Individual member $20, List $33, Institutional member $26 
To order, please specify MEM0/114/547N 

~~ 

ME¥..9IRS 
Am<fl<an:-.'loth<motlcoiSocloty 

Pseudofunctors on Modules 
with Zero Dimensional Support 

1 -Chl~u Hu~ng 

Pseudofunctors on 
Modules with Zero 
Dimensional Support 
1-Chiau Huang 
Volume 114, Number 548 

This book examines a topic from 
the theory of residues and duality. 
For broad classes of local algebras 
f: R- Sand an R-module M of zero 
dimensional support, Huang provides 
various canonical constructions of an 

S-module of zero dimensional support. Canonical isomorphisms 
between the various approaches are given using the residue 
map. The constructions preserve injective hulls of residue fields. 
This work should be of considerable interest to people working 
with residual complexes and duality theory, as well as to those 
interested in injective modules. 

Contents 
Introduction; Generalized fractions on modules with support; 
Modules with zero dimensional support; Pseudofunctors; Residues 
for power series rings; A pseudofunctor on the residually finitely 
generated category; Comparison of pseudofunctors; References. 
March 1995, 53 pages (softcover), 
ISBN 0-8218-2608-5, LC 94-43208, ISSN 0065-9266 
1991 Mathematics Subject Classification: 13Cll, 14F10; 13]05, 
13N05, 14B15 
Individual member $17, List $29, Institutional member $23 
To order, please specify MEM0/114/548N 

Proceedings of Symposia 
in Pure Mathematics 

K -theory and Algebraic 
Geometry: Connections 
with Quadratic Forms 
and Division Algebras 
Bill Jacob and 
Alex Rosenberg, Editors 
Volume 58 

During the 1980s, profound con
nections were discovered relating mod
ern algebraic geometry and algebraic 

K-theory to arithmetic problems. The term "arithmetic algebraic 
geometry" was coined during that period and is now used to 
denote an entire branch of modern number theory. These same 
developments in algebraic geometry and K-theory greatly influ
enced research on the arithmetic of fields in general, and the 
algebraic theory of quadratic forms and the theory of finite
dimensional division algebras in particular. This book contains 
papers presented at an AMS Summer Research Institute held 
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in July 1992 at the University of California, Santa Barbara. The 
purpose of the conference was to provide a broad overview of the 
tools from algebraic geometry and K -theory that have proved to be 
the most powerful in solving problems in the theory of quadratic 
forms and division algebras. In addition, the conference provided 
a venue for exposition of recent research. A substantial portion of 
the lectures of the major conference speakers- Colliot-Thelene, 
Merkurjev, Raskind, Saltman, Suslin, Swan-are reproduced in 
the expository articles in this book. 

Contents 
Part 1: J.-L. Colliot-Thelene, Birational invariants, purity, and the 
Gersten conjecture; A. S. Merkurjev, K -theory of simple algebras; 
W. Raskind, Abelian class field theory of arithmetic schemes; 
D. J. Saltman, Brauer groups of invariant fields, geometrically 
negligible classes, an equivariant Chow group, and unramified 
H 3; R. G. Swan, Higher algebraic K -theory; Part 2:]. Kr. Arason, 
R. Elman, a.nd B. Jacob, On the Witt ring of elliptic curves; R. Aravire 
and B. Jacob, p-algebras over maximally complete fields (with 
Appendix by ].-P. Tignol); S. R. Ashford, Wei/'s additive characters 
and class number parity; R. Baeza and M. I. Icaza, Decomposition 
of positive definite integral quadratic forms as sums of positive 
definite quadratic forms; E. Bayer-Fluckiger and ]. Morales, 
Multiples of trace forms in number fields; F. A. Bogomolov, On 
the structure of Galois groups of the fields of rational functions; 
N. Childress and D. Grant, Formal groups of twisted multiplicative 
groups andL-series;M. D. Choi, T. Y. Lam, and B. Reznick, Sums of 
squares of real polynomials; J.-L. Colliot-Thelene and R. Sujatha, 
Unramified Witt groups of real anisotropic quadrics; T. C. Craven, 
Orderings, valuations, and Hermitian forms over* -fields; B. Fein 
and M. Schacher, A conjecture about relative Brauer groups; 
Y. Z. Flicker, Bernstein's isomorphism and good forms; T.]. Ford, 
Examples of locally trivial Azumaya algebras; D. W. Hoffmann, 
Isotropy of 5 -dimensional quadratic forms over the function 
field of a quadric; D. W. Hoffmann, D. W. Lewis, and J, Van 
Geel, Minimal forms for function fields of conics; R. T. Hoobler, 
Generalized class field theory and cyclic algebras; D. G. James, The 
number of embeddings of quadraticS -lattices; N. A. Karpenko, On 
topological filtration for Severi-Brauer varieties; M.-A. Knus, T. Y. 
Lam, D. B. Shapiro, andJ.-P. Tignol, Discriminants ofinvolutions on 
biquaternion algebras; S. Liedahl, p-groups and K-admissibility; 
H. Li, Brauer groups over affine normal surfaces; A. S. Merkurjev, 
Certain K -cohomology groups of Severi-Brauer varieties; J. Mimic 
and A. R. Wadsworth, The u-invariant for algebraic extensions; 
P. ]. Morandi, On defective division algebras; E. Peyre, Products 
of Severi-Brauer varieties and Galois cohomology; S. Saito and 
R .. Sujatha, A finiteness theorem for cohomology of surfaces over 
p-adic fields and an application to Witt groups; T. L. Smith, Witt 
rings and realizability of small2 -Galois groups;R. Ware, Quadratic 
forms and solvable Galois groups; V. I. Yanchevskii, Symmetric 
and skew-symmetric elements of involutions, associated groups, 
and the problem of decomposability of involutions. 
March 1995, 737 pages (Set), 293 pages (Part 1), 444 pages 
(Part 2), (hardcover), 
ISBN (Set) 0-8218-1498-2 , (Part 1) 0-8218-0339-5, (Part 2) 0-8218-
0340-9, LC 94-34832, ISSN 0082-0717 
1991 Mathematics Subject Classification: 12-06, 14-06, 16-06, 
19-06 
Set: Indiv. mem. $90, List $150, Institutional member $120 
Part 1: Indiv. mem. $41, List $69, Institutional member $55 
Part 2: Indiv. mem. $53, List $89, Institutional member $71 

To order, please specify PSPUM/58N (Set), PSPUM/ 58.1N (Part 1), 
PSPUM/5 8.2N (Part 2) 

New Publications Offered by the AMS 

Translations of Mathematical 
Monographs 

Nontraditional Methods 
in Mathematical 
Hydrodynamics 
0. V. Troshkin 
Volume 144 

This book discusses a number of 
qualitative features of mathematical 
models of incompressible fluids. Three 
basic systems ofhydrodynamicalequa
tions are considered: the system of 
stationary Euler equations for flows of 

an ideal (nonviscous) fluid, stationary Navier-Stokes equations 
for flows of a viscous fluid, and Reynolds equations for the mean 
velocity field, pressure, and pair one-point velocity correlations 
of turbulent flows. The analysis concerns algebraic or geometric 
properties of vector fields generated by these equations, such 
as the general arrangement of streamlines, the character and 
distribution of singular points, conditions for their absence or 
appearance, and so on. Troshkin carries out a systematic applica
tion of the analysis to investigate conditions for unique solvability 
of a number of problems for these quasilinear systems. Con
taining many examples of particular phenomena illustrating the 
general ideas covered, this book will be of interest to researchers 
and graduate students working in mathematical physics and 
hydrodynamics. 

Contents 
Introduction; Stationary flows of an ideal fluid on the plane; 
Topology of two-dimensional flows; A two-dimensional passing 
flow problem for stationary Euler equations; The dissipative top 
and the Navier-Stokes equations; Specific features of turbulence 
models; Appendix. Formal constructions connected with Euler 
equations; References. 
March 1995, 197 pages (hardcover), 
ISBN 0-8218-0285-2, LC 94-48581, ISSN 0065-9282 
1991 Mathematics Subject Classification: 76C05 , 76005 , 76Fxx; 
35Q30, 76Bxx, 76Cxx, 76Exx 
Individual member $59, List $98, Institutional member $78 
To order, please specify MMON0/ 144N 
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Following are some of our more popular books and videotapes as well as some with similar topics to those 
appearing in the New Publications section of this issue. 

Algebraic Analysis of Solvable Lattice Models, by Michio jimbo and Tetsuji Miwa, 
0-821 8-0320-4, 1 52 pages (softcover). To order, please specify CBMS/ 85NP 

The Classification of the Finite Simple Groups, by Daniel Gorenstein, Richard Lyons, and 
Ronald Solomon, 0-8218-0334-4, 165 pages (hardcover). To order, please specify 
SURV /40.1 NP 

Complex Dynamical Systems: The Mathematics Behind the Mandelbrot and Julia Sets, 
edited by Rober.t L. Devaney, 0-8218-0290-9, 209 pages (hardcover) . To order, please 
specify PSAPM/49NP 

Harmonic Analysis Techniques for Second Order Elliptic Boundary Value Problems, by 
Carlos E. Kenig, 0-8218-0309-3, 146 pages (softcover). To order, please specify 
CBMS/83NP 

How to Teach Mathematics: a personal perspective, by Steven G. Krantz, 0-8218-0197-X, 
76 pages (softcover). To order, please specify HTMNP 

How to Write Mathematics, by N. E. Steenrod, P. R. Halmos, M. M. Schiffer and j. E. 
Dieudonne, 0-821 8-005 5-8, 64 pages (softcover). To order, please specify HWMNP 

Geometry and Quantum Field Theory, edited by Daniel S. Freed and Karen K. Uhlenbeck, 
0-8218-0400-6, 462 pages (hardcover). To order, please specify PCMS/ 1 NP 

The Integrals of Lebesgue, Denjoy, Perron, and Henstock, by Russell A. Gordon, 
0-8218-3805-9, 395 pages (hardcover) . To order, please specify GSM/4NP 

Intuitive Topology, by V. V. Prasolov, 0-8218-0356-5, 93 pages (softcover) . To order, please 
specify MAWRLD/ 4NP 

The Joy ofTEX, A Gourmet Guide to Typesetting with the ..l'lJvtS-TEX Macro Package, 
Second Edition, by M. D. Spivak, 0-8218-2997-1, 309 pages (softcover). To order, please 
specify jOYTNP 

~TEX: A Document Preparation System, Second Edition, by Leslie Lamport, 0-201-52983-1, 
235 pages (softcover) . To order, please specify LATEXNP 

Lectures on Differential Galois Theory, by Andy R. Magid, 0-8218-7004-1, 105 pages 
(softcover). To order, please specify ULECT /7NP 

Math Into TEX: A Simple Introduction to ..l'lJvtS-~TEX. by George Gratzer, 3-7643-3637-4, 
294 pages (softcover) . To order, please specify MTEXNP 

Mathematics and Sports, by L. E. SadovskiT and A. L. SadovskiT, 0-821 8-9500-1 , 1 52 pages 
(softcover). To order, please specify MAWRLD/ 3NP 

Ten Lectures on the Interface Between Analytic Number Theory and Harmonic Analysis, 
by Hugh L. Montgomery, 0-8218-0737-4, 220 pages (softcover) . To order, please specify 
CBMS/84NP 

What's Happening in the Mathematical Sciences, by Barry Cipra, 0-8218-8998-2, 51 pages 
(softcover). To order, please specify HAPPENING/2NP 

* All individuals. 

List 
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** Members of the Mathematical Association of America and the National Council of Teachers of Mathematics receive a 20% discount 
from list price. 
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Classified Advertisements 
Positions available, items for sale, services available, and more 

POSITIONS AVAILABLE 

LOUISIANA 

LOUISIANA STATE UNIVERSITY 
Department of Mathematics 
Baton Rouge, LA 70803-4918 

Assistant Professor 
(2 positions) 

Applications are invited for 2 tenure-track 
assistant professors, starting August 21, 
1995. Duties include teaching at the grad
uate and undergraduate level and main
tenance of a strong research program. 
Selection will be based on demonstration 
and promise of excellence in both research 
and teaching. The department is seeking 
to build on its strengths in analysis, com
binatorics, commutative algebra, number 
theory, probability and topology. ABD ap
plicants will be considered; however, a 
Ph.D. or equivalent degree by August 1995 
is required. Otherwise, the initial appoint
ment will be made at the instructor level. 
To apply, specify your interest, enclose a 
full resume, and arrange for at least three 
persons to send letters of evaluation to 
Professor Ron Retherford, Chair, Louisiana 
State University, Department of Mathemat
ics, Baton Rouge, Louisiana 70803-4918. 
Include an e-mail address when possible. 
Deadline April 15, 1995; applications be
yond this date will be considered until 
candidates are selected. 

LSU is an EEO/ AA employer. 

NEW YORK 

COLUMBIA UNIVERSITY 
Department of Computer Science 

Lectureships 

Positions as Lecturer or Senior Lecturer 
or Visiting Lecturer will be offered to 
excellent teachers with superior research 
and academic backgrounds. Lecturers will 
teach undergraduate courses in computer 
science. Faculty of all ranks in other math
ematical and information engineering dis
ciplines, as well as computer science, are 
encouraged to apply for these nontenured 
term appointments, whose duration will 
typically be three to six years or one year 
for a Visiting Lecturer. Pay is comparable 
to professorial levels. 

These lectureships provide an opportu
nity for teacher/scholars with some sub
stantial prior computing experience to 
make a transition to computer science. 
Columbia University has an outstand
ing research faculty and facilities, now 
working in a new office and research
laboratory building. Our "lecturer alumni" 
are presently in good positions at leading 
universities and colleges. The University 
has several UNIX-based computer systems 
dedicated to instructional use. Many ter
minals for students are in dormitories and 
other convenient locations. 

Applicants must be able to make highly 
effective presentations to large classes. 
Knowledge of innovative uses of technol
ogy for teaching is desirable. 

Send resume and three letters of refer
ence by March 24, 1995, if possible, to 
Professor Jonathan L. Gross, Chair Lee-

turer Recruiting Committee, Department 
of Computer Science, Columbia University, 
New York, NY 10027. 

Columbia University is an Equal Oppor
tunity I Affirmative Action Employer. We 
are interested in receiving applications 
from qualified women and minorities. 

HUNTER COLLEGE OF 
THE CITY UNIVERSITY OF NEW YORK 

Department of Mathematics and 
Statistics 

Two tenure-track assistant professor fac
ulty positions available September 1995. 
Salary range: $29,931-$52,213 depending 
on experience. Doctoral degree required. 
We are interested in mathematicians (all 
fields) and statisticians (all fields). Send CV 
and three letters of reference by March 17, 
1995, to: 

Professor Richard Churchill, Chair 
Department of Mathematics and Statistics 

Hunter College 
695 Park Avenue 

New York, NY 10021 
An Equal Opportunity I Affirmative Ac

tion Employer. 

NORTH CAROLINA 

NORTH CAROLINA STATE UNIVERSITY 
Center for Research in 
Scientific Computat ion 

The Center for Research in Scientific Com
putation at N.C. State University in collabo
ration with the Lord Corporation's Thomas 
Lord Research Center, Cary, N.C., expects 

Suggested uses for classified advertising are positions available, books 
or lecture notes for sale, books being sought, exchange or rental of 
houses, and typing services. 

the AMS Promotions Department. 

The 199 5 rate is $100 per inch or fraction thereof on a single column 
(one-inch minimum), calculated from top of headline. Any fractional text 

. of lf2 inch or more will be charged at the next inch rate. No discounts for 
multiple ads or the same ad in consecutive issues. For an additional $10 
charge, announcements can be placed anonymously. Correspondence "'111 
be forwarded. 
Advertisements in the "Positions Available" classified section will be set 
with a minimum one-line headline, consisting of the institution name 
above body copy, unless additional headline copy is specified by the 
advertiser. Headlines will be centered in boldface at no extra charge. Ads 
will appear in the language in which they are submitted. 
There are no member discounts for classified ads. Dictation over the 
telephone will not be accepted for classified advertising. 
Deadl ines are listed on the inside front cover or may be obtained from 

U.S. laws proh ibit discrimination in employment on the basis of color, 
age, sex, race, religion, or national origin. "Positions Available" advertise
ments from institutions outside the U.S. cannot be published unless they 
are accompanied by a statement that the institution does not discriminate 
on these grounds whether or not it is subject to U.S. laws. Details and 
specific wording may be found near the Classified Advertisements in the 
january and july issues of the Notices. 
Situations wanted adverti sements from involuntarily unemployed 
mathematicians are accepted under certain conditions for free publi
cation. Call toll-free 800-321-4AMS (32 1-4267) in the U.S. and Canada, or 
401-4 5 5-4084 worldwide, for further information. 
Submission: Promotions Department, AMS, P. 0. Box 6248, Providence, 
Rhode Island 02940, or via fax, 401-455-4004, or send e-mail to c l assads@ 
math . ams . or g. AMS location for express delivery packages is 201 Charles 
Street, Providence, Rhode Island 02904. Advertisers will be billed upon 
publication. 
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to make a University/Industry Cooperative 
Postdoctoral Research appointment start
ing August 16, 1995 (availability of the 
position is contingent upon funding). The 
appointment will be in the area of applied 
mathematics and scientific computation. 
The successful candidate for this position 
is expected to participate on a collaborative 
multidisciplinary team carrying out funda
mental research investigations to provide a 
better understanding and predictive capa
bility of the dynamic mechanical behavior 
of rubber-like polymer composites (elas
tomers). The research efforts will involve 
the modeling of nonlinear dynamics for 
viscoelastic composite materials subject 
to large deformations, development of 
computational methods for both forward 
and inverse problem analytic studies, and 
design and performance of experiments 
to aid in model verification and valida
tion. Since the research efforts will require 
physical modeling, theoretical analysis and 
computational skills, candidates who are 
outstanding in at least one of these areas 
and willing and able to learn quickly in 
the others will be given highest priority. 
This position offers a unique opportunity 
for multidisciplinary mentored postdoc
toral research on a mathematical project 
arising in an industrial/university collab
orative effort. Applicants should send a 
vita, a brief description of research inter
ests, and three letters of recommendation 
to Professor H. T. Banks, Center for Re
search in Scientific Computation/ Dept. of 
Mathematics, Box 8205, N.C. State Univer
sity, Raleigh, NC 27695-8205. Applications 
will be considered anytime after February 
15, 1995, as funding becomes available. 
NCSU is an AA/ EOE. In its commitment to 
diversity and equity, NCSU and the CRSC 
seek applications especially from women, 
minorities, and the disabled. 

NORTH CAROLINA STATE 
UNIVERSITY (NCSU) 

Tenure-Track Faculty Position 
Mathematical Physics 

The Departments of Mathematics and 
Physics invite applications for a joint 
tenure-track faculty appointment in the in
tersecting area between mathematics and 
theoretical physics. The NCSU math/ phys
ics community is very active and consists 
of mathematicians who are investigating 
gauge field theory, classical and quan
tum gravity, and symplectic techniques 
in physics, and physicists conducting re
search in relativistic quantum field the
ory, emphasizing quantum chromodynam
ics for hadronic systems, and theoreti
cal high energy astrophysics. In addition, 
interactions and joint seminars are con
ducted with nearby UNC at Chapel Hill 
and Duke University. Candidates are ex
pected to demonstrate excellence, doc
umented in part by publications, and 
postdoctoral or equivalent research ex
perience is desirable. Preference will be 

378 

given to applicants having backgrounds 
in mathematical physics with expertise in 
the above-mentioned areas. The success
ful candidate, aided by startup funds, is 
also expected to interact and strengthen 
relations between the two departments. · 
Teaching responsibilities will be split be
tween both departments. For full con
sideration, applicants should submit by 
March 1, 1995, a curriculum vitae, visa sta
tus, description of research interests, and 
at least three letters of recommendation, 
one addressing teaching qualifications, to: 
Search Committee, c/ o Jennifer Tuten, Box 
8202, N.C. State University, Rayleigh, NC 
27695-8202. NCSU is an AA/ EO employer. 

OKLAHOMA 

THE UNIVERSITY OF OKLAHOMA 
Department of Mathematics 

Applications are invited for two antici
pated visiting positions at the assistant 
professor level for the 1995-96 academic 
year. Pending performance evaluation and 
availability of funds, either position could 
be extended through the 1996-97 aca
demic year. The salary is competitive and 
based on prior experience. Duties consist 
of teaching two courses per semester and 
carrying out research on an interactive 
basis with the department's permanent 
faculty. An earned doctorate, potential or 
demonstrated excellence in research, and 
prior successful undergraduate teaching 
experience are required. Candidates from 
all areas of mathematics will be given 
full consideration, but preference will be 
given to candidates whose research inter
ests overlap with those of the permanent 
faculty. The department has thirty reg
ular faculty members and approximately 
sixty graduate students. Virtually all of 
our faculty members have active research 
programs, and the scholarly environment 
of the department is further enhanced by 
a conveniently located branch library and 
a regular series of colloquium lectures 
funded by a departmental endowment. 
Candidates should send a cover letter, 
vita, and three letters of reference (with 
at least one evaluating the candidate's 
teaching abilities) to: 

Visitor Search Committee 
Department of Mathematics 

University of Oklahoma 
Norman, OK 73019-0315 

Phone: 405-325-6711 
Screening will begin on March 15, 1995, 

and will continue until both positions are 
filled. 

The University of Oklahoma is an Equal 
Opportunity I Affirmative Action Employer. 
Women and minorities are encouraged to 
apply. OU has a policy of being responsive 
to the needs of dual-career couples. 

NOTICES OF THE AMS 

GUAM 

UNIVERSITY OF GUAM 

The University of Guam solicits applica
tions to establish a list of eligibles for 
the following tenure- or non-tenure-track, 
full-time position (one-, two-, or three
year appointment- subject to availability 
of funds): 

Instructor to Assistant Professor 
(Mathematics- one vacancy) 

SALARY: Instructor $31,152-$45,371 per 
academic year 
Assistant Professor $34,307-$50,765 per 
academic year 
(Salary will be commensurate with qualifi
cations and experience.) 
EDUCATION AND PROFESSIONAL BACK
GROUND: 
Required: 1) Either a Ph.D. in mathematics 
or both a Master's degree in mathematics 
and a Master's degree in computer science, 
2) the demonstrated ability to teach a vari
ety of undergraduate mathematics courses 
at all levels. 
Preferred: 1) The demonstrated ability 
to teach undergraduate computer science 
courses, 2) at least two years of full-time 
teaching experience at the college or uni
versity level, 3) multicultural experience. 

Letters of inquiry including a curriculum 
vitae are welcome. A preliminary applica
tion will require: a letter of application 
including a request for official application 
forms, a current vita, and a list of at 
least three references. A completed ap
plication will also require completion of 
official application forms, three current 
letters of reference sent directly from per
sons knowledgeable about the applicant's 
academic and professional performance, 
official graduate transcripts sent from the 
awarding institution, and unofficial copies 
of undergraduate transcripts. All should 
be sent to: 

Dr. Michael, ]. Pulte, Chair 
Mathematical Sciences Search Committee 

c/ o Personnel Services Division 
UOG Station, Mangilao, Gaum 96923 

e-mail: mathsrch@uog9. uog. edu 
To ensure consideration, the preliminary 

application must be submitted by March 
15, 1995. A complete application will be 
required before hiring. 

For further information, call (671) 734-
9535, 734-9528, 734-6004 on Gaum, or call 
Dr. Daniel McCauley, our representative on 
the U.S. mainland, toll free at 1-800-821-
9233 between the hours of 8:00 a.m. and 
5:00p.m., Central Standard Time. EO/ AAE. 

SWITZERLAND 

ETH ZURICH 

The Swiss Federal Institute of Technology 
in Zurich (ETHZ) invites applications for 
the position of an Assistant Professor of 
Mathematics. 

VOLUME 42, NUMBER 3 



Classified Advertisements 

Duties of the new professor include 
research as well as an active participation 
in undergraduate and graduate courses for 
students of mathematics, natural sciences, 
and engineering. 

Candidates should have a university de
gree and have successfully completed their 
own research work. Willingness to teach at 
all university levels and to cooperate with 
colleagues is expected. 

The position of assistant professor has 
been established to promote the careers 
of younger scientists. These positions are 
available for three years in the first in
stance, with the possibility of a renewal 
for an additional three years. 

Applications with curriculum vitae and 
a list of publications should be submit
ted no later than March 15, 1995, to the 
president of ETH Zurich, Dr. J. Neusch, 
ETH Zentrum, CH-8092 Ztirich. The ETHZ 
specifically encourages female candidates 
to apply, with a view towards increasing 
the proportion of female professors. 

SITUATIONS WANTED 

36-year-old research mathematician seeks 
position. Ph.D. Full professor 1992, Insti
tute of Mathematics, Ukrainian Academy of 
Sciences. SPECIAUTY: Approximations and 
Expansions, Functional Analysis, Fournier 
Analysis. Alexander Kushpel, c/o 7131-136 
Avenue, Edmonton, AB, T5C 2K3 Canada. 
Fax: 403-476-8987. 

RESEARCH MATHEMATICIAN Ph.D. 1987. 
Speciality: PDE, NUM anal. Nine published 
articles, six under publication. Eighteen 
years teaching. References, resume avail
able. Northeast, West, Midwest in the U.S. 
Available immediately. 3303 N. Lakeview 
Dr., #1716, Tampa, Florida 33618. 

EDITOR'S NOTE 

The Notices regrets that the classified 
advertisement for positions at the Univer
sity of Texas at Arlington in the January 
issue was published in error. The appli
cation deadline date printed in the ad 
was an incorrect one. The correct date 
was December 15, 1994, and, in fact, had 
already passed at the time of printing. 
The Notices and the University of Texas 
at Arlington regret any inconvenience or 
misunderstanding this may have caused. 

MARCH 1995 

TRANSLATIONS 

of M A T H E M A T I C A L 

MONOGRAPHS 

Methods for Analysis of Nonlinear 
Elliptic Boundary Value Problems 

I. V. Skrypnik 

This book investigates boundary value problems for 
nonlinear elliptic equations of arbitrary order. In addition Volume 139 

to monotone operator methods, a broad range of 
applications of topological methods to nonlinear 

differential equations is presented: solvability, estimation 
of the number of solutions, and the branching of solutions 

of nonlinear equations. The book is suitable for use in 
graduate courses in differential equations and nonlinear 

functional analysis. 

September 1994.360 pp. (hardcover). ISBN 0-8218-4616-7. 1991 MSC: 35. 
Individual Member $78, List Price $130, Institutional Member $104. 

Ordering Code MMON0/139NA 

Traveling Wave Solutions of 
Parabolic Systems 

Aizik I. Volpert, Vitaly A. Volpert & 
Vladimir A. Volpert 

This book presents a general picture of current results 
about wave solutions of parabolic systems, their Volume 140 

existence, stability, and bifurcations. The main part of this 
book contains original approaches developed by the 

authors. With introductory material accessible to 
nonmathematicians and an extensive bibliography of 

about 500 references, this book is an excellent resource 
on the subject. 

October 1994. 448 pp. (hardcover). ISBN 0-8218-4609-4. 1991 MSC: 35, 80, 92. 
Individual Member $85, List Price $142, Institutional Member $114. 

Ordering Code MMON0/141NA 

Qualitative Theory of Control 
Systems 

A. A. Davydov 

This book analyzes control systems using results from 
singularity theory and the qualitative theory of ordinary Volume 141 

differential equations. The main part of the book focuses 
on systems with two-dimensional phase space. This book 

is accessible to graduate students and researchers working 
in control theory, singularity theory, and various areas of 

differential equations, as well as in applications. 

October 1994. 147 pp. (hardcover). ISBN 0-8218-4590-X. 1991 MSC: 34, 49, 93, 94. 
Individual Member $45, List Price $75, Institutional Member $60. 

Ordering Code MMON0/141NA 

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 ca l\ 
800-321-4AMS inside the U.S. and Canada to charge with VISA or 

MasterCard. Residents of Canada, please include 7% CST. 
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Primes and 
Programming 
Computers and Number Theory 
P.J. Giblin 

Primes/and 
Programmiri8"" 

Au lntrodu~:llon ro F~~:(? 

Algebraic 
Varieties 
G. Kempf 
" ... the material is presented 
in a nice way; the author 
uses geometric language ... 

"An interesting, sophisticated intro
duction to number theory ... " 
-American Mathematical Monthly 

Numhr.r Tlttor1J wJdt Compu~;:~t 

1993 245 pp. 
40988-8 Paperback 

The Theory of 
Finite Linear 
Spaces 

$19.95 

Combinatorics of Points and Lines 
Lynn Margaret Batten 
and Albrecht Beutelspacher 
" ... an advanced book with a comprehensive 
account of results concerning finite linear 
spaces." - M. Henle, Choice 
1993 224 pp. 
33317-2 Hardback $49.95 

Spectral Theory and 
Differential Operators 
E.B. Davies 
Describes the theory of Fourier transforms 
and distributions as far as is needed to analyze 
the spectrum of any constant coefficient par
tial differential operator. 
Cambridge Studies in Advanced Mathematics 42 

1995 c.250 pp. 
47250-4 Hardback $49.95 

Combinatorial and 
~eometric Group Theory, 
Edinburgh, 1993 
Andrew J. Duncan, N. D. Gilbert, 
and James Howie, Editors 
Covers a wide range of topics in 
combinatorial and geometric group theory. 
London Mathematical Society Lecture 
Note Series 204 

1995 336 pp. 
46595-8 Paperback 

Phyllotaxis 
A Systemic Study in Plant 
Morphogenesis 
Roger V. Jean 

$39.95 

"Written quite clearly with careful 
definitions and illustrations, a very helpful 
glossary, and a logical organization of the 
vast material .. . " - Sharon Lubkin, Bulletin 
of Mathematical Biology 
1994 399 pp. 
40482-7 Hardback $74.95 

recommended for graduate 
students who are interested 
in algebraic geometry." 
-Gerhard Pfister, 
Mathematical Reviews 
London Mathematical Society 
Lecture Note Series 172 

1993 173 pp. 
42613-8 Paperback $37.95 

Stochastic Flows and 
Stochastic Differential 
Equations 
Hiroshi Kunita 
" ... the presentation is clear and well orga-
nized .. . this is an excellent book on stochastic 
flows ... "- Nicolai Krylov, Stochastics and 
Stochastics Reports 
Cambridge Studies in Advanced Mathematics 24 

1990 360 pp. 
35050-6 Hardback $79.95 

Positive Harmonic 
Functions and Diffusion 
Ross G. Pinsky 
Self-contained account of the construction 
and basic properties of diffusion processes, 
including both analytic and probabilistic 
techniques. 
Cambridge Studies in Advanced Mathematics 45 

1995 c.496 pp. 
47014-5 Hardback $79.95 

Spinors in Hilbert Space 
Roger Plymen and Paul Robinson 
Gives a definitive account of the various 
Clifford algebras over a real Hilbert space and 
of their Fock representations. 
Cambridge Tracts in Mathematics 114 

1994 150 pp. 
45022-5 Hardback $44.95 

Squares 
A.R. Rajwade 
"A well-written, unpretentious introduction 
to squares and sums of squares in fields." 
- American Mathematical Monthly 
London Mathematical Society Lecture Note 
Series 171 

1993 298 pp. 
42668-5 Paperback $39.95 

Elementary Probability 
David Stirzaker 
"Stirzaker does an excellent job of developing 
problem-solving skills in an introductory 
probability text ... Highly recommended." 
-D.] Gougeon, Choice 
1994 416 pp. 
42183-7 Paperback $24.95 

Lectures on Ergodic 
Theory and Pesin Theory 
on Compact Manifolds 
Mark Pollicott 
" .. . contains numerous simple examples which 
help the uninitiated reader to get a good idea 
of the relevance of the theorems ... " 
-Nicolai Haydn, Mathematical Reviews 
London Mathematical Society Lecture 
Note Series 180 

1993 162 pp. 
43593-5 Paperback $37.95 

Now in Paperback ... 

Wavelets and 
Operators 
Yves Meyer 
" ... recommend[ed] ... to every mathemati
cally minded reader interested in wavelets; 
it is beautifully written and the English 
translation is excellent." 
-Ingrid Daubechies, Science 
Cambridge Studies in Advanced 
Mathematics 37 

1993 240 pp. 
45869-2 Paperback $27.95 

Hyperbolicity and 
Sensitive Chaotic 
Dynamics at 
Homoclinic Bifurcations 
Fractal Dimensions and Infinitely Many 
Attractors in Dynamics 
Jacob Palis and Floris Takens 
Self-contained introduction to the classical 
theory of homoclinic bifurcation theory, 
and its generalizations and more recent 
extensions to higher dimensions. 
Cambridge Studies in Advanced 
Mathematics 35 

1993 244 pp. 
47572-4 Paperback $29.95 

Al'flllable 111 book<toJesorji-mll CAMBRIDGE 4,0 West 20th Street, New York, NY 10011-4211 

UNIVERSITY PRESS Call toll free 800-872-7425 
MasterCard/VISA ,\ccepted Pnccs subject to ch.mgc 



De Gruyter Expositions in Mathetnatics 
Editors: O.H. Kegel/V.P. Maslov I W.D. Neumann I R.O. Wells, Jr. 

VOLUME 16 

Mauro C. Beltrametti I Andrew J. Sommese 
The Adjunction Theory of Complex Projective Varieties 

1995. xxi + 398 pages. Cloth $89.95 ISBN 3-11-014355-0 

This book presents both the basic classical adjunction theory of complex projective varieties and the 
general adjunction theory of ample divisors on varieties. The subject matter of the book, which origi
nated in the work of the Italian school of algebraic geometers over a century ago, is presented in full 
detail, from basic theory through current research. Comprehensive chapters on background material 
are designed to make this text suitable for study not only by professional algebraic geometers, but by 
graduate students in algebraic geometry and geometers in related fields as well. An extensive bibliog
raphy is comprised of over 600 entries. 

VOLUME 17 

Alexander D. Bruno 
The Restricted 3-Body Problem: Plane Periodic Orbits 

Translated from the Russian by Balint Erdi 

1994. xiv + 362 pages. With 93 figures and 12 tables. Cloth $138.95 ISBN 3-11-013703-8 

This text is divided into three parts. Part I contains the mathematical prerequisites, particularly the 
author's local method. This is used in Part II to describe the solutions, including the critical ones, of the 
restricted 3-body problem in closed form. In Part ill all regular generating solutions are detected and 
their perturbations and bifurcations are studied, using the normal form method. The book is aimed at 
mathematicians; astronomers working in celestial mechanics, stellar dynamics, and kinematics; space 
engineers; and theoretical physicists. 

VOLUME 18 

Horst Leptin I Jean Ludwig 
Unitary Representation Theory of Exponential Lie Groups 

1994. x + 200 pages. Cloth $98.95 ISBN 3-11-013938-3 

In this book, a complete proof of the so-called Kirillov conjecture for the class of exponential Lie 
groups is given. Chapter I is introductory in nature and contains basic material on solvable Lie 
groups, homogeneous spaces, invariant measures, and representation theory, including a proof of 
Mackey's imprimitivity theorem and the Kirillov-Bernat theorem. Chapter 2 contains the basic theory 
of variable structures, which is needed in Chapter 3 for the proof of the Kirillov conjecture. 

Walter de Gruyter 
Berlin • New York 

Prices subject to change. 

For North America: 
Walter de Gruyter, Inc. 
200 Saw Mill River Road 
Hawthorne, NY 1 0532 



reading 

THE HANDBOOK OF BRAIN THEORY 
AND NEURAL NETWORKS 
edited by Michael A Arbib 

In hundreds of articles by experts from around the world, 
and in overviews and "road maps" prepared by the editor, 
The Handbook of Brain Theory and Neural Networks 
charts the immense progress made in recent years in 
many specific areas related to two great questions: How 
does the brain work? and How can we build intelligent 
machines? 
1,500 pp., 1 ,200 illus. (July) 
Special prepublication price: $150.00 through September 30, 
1995, $175.00 thereafter 

THE SIX CORE THEORIES OF 
MODERN PHYSICS 
Charles F. 5 tevens 

A brief, clear, and self-contained summary of the basic 
theoretical structures of classical mechanics, electricity 
and magnetism, quantum mechanics, statistical physics, 
special relativity, and modern field theories. 
A Bradford Book 
196 pp. $25.00 

EVOLUTIONARY GAME THEORY 
}orgen W. Weibu/1 

This text introduces current evolutionary game theory, 
emphasizing the links between static and dynamic 
approaches and noncooperative game theory. Because 
this is a fast moving field that is itself branching out and 
rapidly evolving, Weibull has judiciously focused on 
clarifying and explaining core elements in an up-to-date, 
comprehensive, and self-contained treatment. 
300 pp., 44 illus. $30.00 (June) 

REASONING ABOUT KNOWLEDGE 
Ronald Fagin, Joseph Y. Halpern, Yoram Moses, 
and Moshe Y. Vardi 

Reasoning About Knowledge is the first book to provide a 
general discussion of approaches to reasoning about 
knowledge and its applications to distributed systems, 
artificial intelligence, and game theory. It brings ten years 
of work by the authors into a cohesive framework for 
understanding and analyzing reasoning about knowledge 
that is intuitive, mathematically well founded, useful in 
practice, and widely applicable. 
500 pp., 13 illus. $45.00 
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To order call toll-free 1-800-356-0343 (US & Canada) or (617) 625-8569. MasterCard & VISA 
accepted. Prices will be higher outside the U.S and are subject to change without notice. 

CONTEMPORARY 
MATHEMATICS 

VOLUMES 158 & 159 

Topology and Representation 
Theory, Eric M. Friedlander and 
Mark E. Mahowald, Editors 

This volume contains the papers 
presented at the conference "The Con
nections between Topology and Repre
sentation Theory" held at Northwestern 
University in May 1992. The papers are 
designed to introduce current trends to 
graduate students and nonspecialists 
familiar with algebraic topology. 

1991 MSC: 55, 20; ISBN 0-8218-5165-9, 
318 pages (softcover), February 1994 
lndiv. member $29, List price $48, lnst. 
member $38, Order code CONM/158NA 

Commutative Algebra: 
Syzygies, Multiplicities, and 
Birational Algebra, William J. 
Heinzer, Craig L. Huneke, and 
Judith D. Sally, Editors 

This volume contains refereed papers 
on themes explored at the AMS-IMS
SIAM Summer Research Conference 
held at Mount Holyoke College in 1992. 
The major themes of the conference 
were tight closure Hilbert functions, 
birational algebra, free resolutions and 
the homological conjectures, Rees alge
bras, and local cohomology. 

1991 MSC: 13; 14; ISBN 0-8218-5188-8, 
444 pages (softcover), February 1994 
lndlv. member $37, List price $61, lnst. 
member $49, Order code CONM/159NA 

All prices subject to change. Free shipment 
by surface: loT 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 in the U.S. and Canada 
to charge with VISA or MasterCard. Resi
dents of Canada, please include 7% GST. 



•••••• 1•i CBMS 
CONFERENCE BOARD OF THE MATHEMATICAL SCIENCES 

Subfactors and Knots 
Vaughan F. R. Jones 

Subfactors and Knots provides an extensive introduction to 
the theory of von Neumann algebras and to knot theory and 
braid groups. The presentation follows the historical develop
ment of the theory of subfactors and the ensuing applications to 
knot theory, including full proofs of some of the major results. 
Jones treats in detail the Homfly and Kauffman polynomials, 
introduces statistical mechanical methods on knot diagrams, and 
attempts an analogy with conformal field theory. 

1991 Mathematics Subject Classification: 46, 57; 16, 22, 81,82 
ISBN 0-8218-0729-3, 113 pages(softcover), November 1991 
All individuals $26, List price $43 
To order, please specify CBMS/80NA 

Order today! Call toll free 800-321-4AMS 
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 401-455-4000 to charge with 
VISA or MasterCard. Residents of Canada, please include 7% GST. 
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PROJECT 
The American Mathematical 
Society and the Society for 
Industrial and Applied 
Mathematics are undertaking 
a project, funded by the Sloan 
Foundation, to provide 
information and services 
regarding employment of 
mathematical scientists in 
nonacademic environments. 

communication and organiza
tional skills, experience 
working with industry, 
experience in academia, and a 
Ph.D. in one of the mathemati
cal sciences. 

Outcomes of this project 
include: developing a database 
of non-academic employment 
profiles; developing a cadre of 
volunteers willing to assist 
academic faculties in advising, 
preparing, and men taring 
graduate students in the 

The two societies are seeking a 
project director to manage this 
project. The project director 
will be located either in 
Philadelphia, Pennsylvania, or 

mathematical sciences; 
Providence, Rhode Island, and 

developing materials and 
will be expected to spend time 
each man th in both locations. 

Candidates for this position are 
expected to have excellent 

services for career information 
and career management for 
graduate students in the 
mathematical sciences; and 

CHANCE WORKSHOP 
Dartmouth College 

June 21 to June 24, 1995 

CHANCE is a new introductory 
math course which deals with 
current events depending on 
probability or statistical concepts. 
The workshop will allow college 
teachers to experience a brief 
version of the CHANCE course 
and learn how it is taught. 

For application forms, please contact 

(by March 15) J. Laurie Snell, 

Dartmouth College, Math Department, 

Hanover NH 03755, e-mail: 

jlsnell@dartrnouth.edu 

Workshop supported by the NSF 

DIRECTOR 
facilitating communication 
and understanding between 
academic mathematicians and 
mathematicians who have 
chosen nonacademic 
employment. The project 
director will be responsible for 
day-to-day operations and the 
overall success of the project. 

Salary Range: $70,000-
$80,000 for twelve months 
Ter m: One calendar year 
with poss ible extension u p 
to a n additional year 
To a pply: Send res ume, 
lette r o f interest , names of at 
least fo u r references , 
including addresses a nd 
tele phone num bers to : 

Director of Human 
Resources 

American Mathema t ical 
Socie ty 

P. 0 . Box 6248 
Providence, Rl 0 2 94 0-6248 

Screening of applications will 
begin Ma rch 30, 1995, and 
will contin ue unt il t he 
pos ition is fi lled. 

The American Mathemat ical 
Society a nd t he Society fo r 
Indus t ria l and Applied 
Mathemat ics a re Equal 
Opportun ity Em ployers. 



Meetings & Conferences 
oftheAMS 

The following pages give information on all AMS meetings 
and conferences approved by press time for this issue. 
Please refer to the page numbers cited in the table of con
tents on this page for more detailed information on each 
event. Invited Speakers and Special Sessions are listed as 
soon as they are approved by the cognizant program com
mittee. For some meetings the list may be incomplete. 

Meetings: 

1995 
March 3-5 Hartford, Connecticut p. 385 
March 17-18 Orlando, Florida p. 385 
March 24-25 Chicago, Illinois p. 385 
May 24-26 Jerusalem, Israel p. 385 
August 6-8 Burlington, Vermont p. 385 
October 7-8 Boston, Massachusetts p. 386 
November 3-4 Kent, Ohio p. 386 
November 11-12 Los Angeles, California p. 387 
November 17-18 Greensboro, North Carolina p. 387 
November 29- Guanajuato, Mexico p.387 

December 2 
1996 
January 10-13 Orlando, Florida p.387 
March 22-23 Iowa City, Iowa p. 388 
Aprill3-14 New York, New York p.388 
April19-21 Baton Rouge, Louisiana p. 388 
October 5-6 Lawrenceville, New Jersey p.389 
October 11-12 Chattanooga, Tennessee p. 389 
November 1-3 Columbia, Missouri p. 389 
1997 
January 8-11 San Diego, California p. 389 
March 21-22 Memphis, Tennessee p. 389 
April12-13 College Park, Maryland p. 390 
May 2-4 Detroit, Michigan p.390 
October 24-26 Milwaukee, Wisconsin p. 390 
1998 
January 7-10 Baltimore, Maryland p. 390 
March 27-28 Manhattan, Kansas p. 390 

Conferences: 

1995 
June 25-July 27, AMS-IMS-SIAM Joint Summer Research Con
ferences in the Mathematical Sciences, Seattle, Washington. 
See November/ December 1994. 
July 9-29, AMS Summer Institute on Algebraic Geometry, 
Santa Cruz, California. See November/ December 1994. 
July 17 -August 11, AMS-SIAM Summer Seminar in Applied 
Mathematics on Mathematics of Numerical Analysis: Real 
Number Algorithms, Park City, Utah. See November/ De
cember 1994. 

Other Events Cosponsored by the Society 

1995 
August 20-24, Second International Workshop on Vortex 
Flows and Related Numerical Methods, Montreal, Canada. 
See November/ December 1994. 

Important Information Regarding AMS Meetings 
Potential organizers and speakers should refer to the Jan
uary issue of the Notices for guidelines on participation and 
abstract submission~ Close attention should be paid to 
specified deadlines in this issue. Unfortunately, late ab
stracts cannot be accommodated. 

Requests for general information concerning abstracts 
maybe sent to abs-mi sc@math. ams. org. Completed elec
tronic abstracts should be submitted to abs
submi t@math. ams. org; paper abstracts should be sent 
to the Abstracts Coordinator; AMS Meetings and Confer
ences Department, P. 0. Box 6887, Providence, RI 02940; 
telephone: 401-455-4182. 

Should your university be interested in hosting an AMS 
meeting, see the January issue for details. 
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Hartford, 
Connecticut 
University of Connecticut 

March 3-5, 1995 

Meeting #898 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: January 1995 
Program issue of Notices: March 1995, p. 391 
Issue of Abstracts: Spring 1995 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special 

Sessions: Expired 
For abstracts: Expired 

Registration Hours 
Friday, noon-3 p .m.; Saturday, 8 a.m.-5 p.m.; Sunday, 

8 a.m.- 1 p.m.; Gallery of the Undergraduate Building. 

Orlando, Florida 
University of Central Florida 

March 1 7-18, 1995 

Meeting #899 
Southeastern Section 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: January 1995 
Program issue of Notices: March 1995, p. 399 
Issue of Abstracts: Spring 1995 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special 

Sessions: Expired 
For abstracts: Expired 

Chicago, Illinois 
DePaul University 

March 24-25, 1995 

Meeting #900 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: February 1995 
Program issue of Notices: April1995 
Issue of Abstracts: Spring 199 5 

Meetings & Conferences 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special 

Sessions: Expired 
For abstracts: Expired 

Jerusalem, Israel 
Hebrew University (Givat Ram) 

May 24-26, 1995 

Meeting #901 
Associate secretary: Lance W. Small 
Announcement issue of Notices: January 1995 
Program issue of Notices: May 1995 
Issue of Abstracts: Spring 1995 

Deadlines 
For organizers: 
For consideration of contributed papers in Special 

Sessions: Expired 
For abstracts: Expired 
First joint meeting of the AMS and the Israel Mathematical 
Union (IMU). 

Burlington, Vermont 
University of Vermont 
August 6-8, 1995 

Meeting #902 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: May 1995 
Program issue of Notices: August 1995 
Issue of Abstracts: Summer 1995 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special 

Sessions: April 27, 1995 
For abstracts: May 18, 1995 
Burlington Mathfest including the 97th Summer Meeting of 
the AMS, 73rd m eeting of the Mathematical Association of 
America (MAA) , and summer meetings of the Association 
for Women in Mathematics (A VVM) and Pi Mu Epsilon (PME). 

Invited Addresses 

John H. Ewing, University of Indiana (History of Math
ematics Lecture). 

Nicolai Krylov, University of Minnesota, Minneapolis, Fully 
nonlinear elliptic second order equations: Recent develop
ment (Progress in Mathematics Lecture). 

Robert D. MacPherson, Institute for Advanced Study, Com
pactifications of spaces of lattices (Progress in Mathemat
ics Lecture). 
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Meetings & Conferences 

Special Sessions 

Topological graph theory, Dan Archdeacon, University of 
Vermont, Burlington. 

Algorithms for graphs and matroids, Olivia M Carducci and 
Gary P. Gordon, Lafayette College. 

Classical harmonic analysis, Roger Lee Cooke and Mike Wil
son, University of Vermont, Burlington. 

Analysis on Lie groups and homogeneous spaces, Hongming 
Ding, Saint Louis University. 

Number theory related to Stark's Conjecture, David R. Dor
man, Middlebury College, and David S. Dummit and 
Jonathan W. Sands, University of Vermont, Burlington. 

Potential theory, Kohur N. Gowri Sankaran, McGill Uni
versity. 
Ramsey theory, Bruce M. Landman, University of North 
Carolina, Greensboro. 
Soap bubble geometry, Frank Morgan, Williams College. 

Boston, 
Massachusetts 
Northeastern University 
October 7-8,1995 

Meeting #903 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1995 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special 

Sessions: July 3, 1995 
For abstracts: July 24, 1995 

Invited Addresses 

Kevin D. Corlette, University of Chicago, Harmonic maps, 
harmonic forms, and locally symmetric spaces. 

Daniel S. Freed, University of Texas at Austin, Geometry 
and quantum field theory. 

Freydoon Shahidi, Purdue University, Automorphic L-func
tions and representation theory. 

Andrei V. ZeleVinsky, Northeastern University, Totally 
positive factorizations of unipotent matrices. 

Special Sessions 

Discussions across boundaries in mathematics education, 
Robert W. Case and Maurice E. Gilmore, Northeastern Uni
versity, and Paul W. Davis, Worcester Polytechnic Institute. 

Graph theory, Karen L. Collins, Wesleyan University, and 
Ruth Haas, Smith College. 

Harmonic maps, locally symmetric spaces, and related is
sues, Kevin D. Corlette, and Jonathan A. Poritz, Univer
sity of Maryland at College Park. 

Geometry of 3-manifolds, William D. Dunbar, Simon's Rock 
of Bard College, Robert Meyerhoff, Boston College, and Jef
frey Weeks, Canton, N.Y. 

Ergodic theory, Stanley J. Eigen, Northeastern University, 
and Vidhu S. Prasad, University of Massachusetts, Lowell. 

Representation theory and combinatorics, Sergey Fomin and 
Richard P. Stanley, Massachusetts Institute of Technology, 
and Andrei V. Zelevinsky. 

Geometry, topology, and quantum field theory, Daniel S. 
Freed. 

Geometric and hyperbolic dynamics, Boris Hasselblatt, 
Tufts University. 

Syzygies and geometry, Anthony A. Iarrobino, Jr., Alex 
Martsinkovsky, and Jerzey Weyman, Northeastern Uni
versity. 

Partial differential equations in geometric mathematical 
physics, Christopher K. King, Robert C. McOwen, and A. 
Shubin, Northeastern University. 

Automorphic forms and representation theory, Lawrence E. 
Morris, Clark University, and Freydoon Shahidi. 

Discrete geometry, Egon Schulte, Northeastern University, 
and Marjorie Senechal, Smith College. 

Cohomology of groups and geometric topology, Alexan
dru I. Suciu, Northeastern University. 

Differential geometry and Lie groups, Chuu-Lian Terng, 
Northeastern University. 

Kent, Ohio 
Kent State University 
November 3-4, 1995 

Meeting #904 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1995 

Deadlines 
For organizers: February 4, 1995 
For consideration of contributed papers in Special 

Sessions: July 25, 1995 
For abstracts: August 15, 1995 

Invited Addresses 

Luchezar L. Avramov, Purdue University. 

Alice Silverberg, Ohio State University. 

Peter J. Sternberg, Indiana University. 

Rodolfo H. Torres, University of Michigan, Ann Arbor. 
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Special Sessions 

Foundations and mathematical aspects of computer science, 
Johnnie W. Baker and Meera Sitharam, Kent State University. 

Groups and geometries and related topics, Curtis D. Ben
nett, Bowling Green State University, and Daniel E. Frohardt, 
Wayne State University. 

Harmonic analysis and applications, Steve C. Hofmann, University 
of Missouri, Columbia, and Rodolfo H. Torres. 

Homological aspects of commutative ring theory, Andrew R. 
Kustin and Matthew Miller, University of South Carolina. 

Mathematical and computational chemistry and biology, Vic
tor A. Nicholson, Kent State University. 

Algebraic topology, John F. Oprea, Cleveland State Uni
versity, and Paul Schick, John Carroll University. 

Numerical linear algebra and scientific computing, Lothar Re
ichel, Arden Ruttan, and RichardS. Varga, Kent State University. 

Arithmetic algebraic geometry, Alice Silverberg and Yuri 
G. Zarhin, Russian Academy of Sciences. 

Nonlinear parabolic flows, Peter J. Sternberg. 

Los Angeles, 
California 
University of Southern California 
November 11-12, 1995 

Meeting #905 
Western Section 
Associate secretary: Lance W. Small 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1995 

Deadlines 
For organizers: February 10, 1995 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Greensboro, 
North Carolina 
University of North Carolina 
November 17-18, 1995 

Meeting #906 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1995 

Meetings & Conferences 

Deadlines 
For organizers: February 17, 1995 
For consideration of contributed papers in Special 

Sessions: July 25, 1995 
For abstracts: To be announced 

Invited Addresses 

H. Thomas Banks, North Carolina State University, Control 
theory. 

Mladen Bestvina, University of California, Los Angeles, 
and University of Utah. 

Bodil Branner, Technical University, Denmark, Complex dy
namics. 

Curtis Greene, Haverford College. 

Special Sessions 

Geometric topology, Alexander Chigogidze, University of 
Saskatoon, and Richard B. Sher, University of North Car
olina at Greensboro. 

Geometric group theory, Mark E. Feighn, Rutgers Univer
sity, and Michael Handel, Lehman College (CUNY). 

Quantum Kac-Moody Lie algebras and related topics, Nai
huan Jing and Kailash C. Misra, North Carolina State Uni
versity. 

Nonlinear boundary value problems, Alexandra Kurepa, 
North Carolina A&T State University, and Stephen B. Robin
son, Wake Forest University. 

Theory of ordered sets, Bernd S.W. Schroder, Hampton 
University. 

Set-theoretic topology, Jerry E. Vaughan, University of 
North Carolina at Greensboro. 

Number theory and related topics, Theresa P. Vaughn, Uni
versity of North Carolina at Greensboro. 

Complexity theory, Jie Wang, University of North Carolina 
at Greensboro. 

Guanajuato, Mexico 
November 29-December 2, 1995 

Meeting #907 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1995 

Deadlines 

For organizers: March 1, 1995 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 
]oint Meeting of the AMS and the Sociedad Matematica 
Mexicana. 
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Meetings &Conferences 

Orlando, Florida 
January10-13, 1996 

Meeting #908 
Associate secretary: Lance W. Small 
Announcement issue of Notices: To be announced 
Program issue of Notices: January 1996 
Issue of Abstracts: Winter 1996 

Deadlines 
For organizers: April12, 1995 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 
]oint Mathematics Meetings including the 1 02nd Annual 
Meeting of the AMS, 79th Annual Meeting of the Math
ematical Association of America (MAA), and annual meet
ings of the Association for Women in Mathematics (AWM) 
and the National Association of Mathematicians (NAM). 

Invited Addresses 

Irving Kaplansky, Mathematical Sciences Research Insti
tute, Rings and things (Retiring Presidential Address). 

Iowa City, Iowa 
University of Iowa 
March 22-23, 1 996 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1996 

Deadlines 
For organizers: June 22, 1995 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Special Sessions 

Commutative ring theory, Daniel D. Anderson, University 
of Iowa, Iowa City. 
Group representations and mathematical physics, Tuong 
Ton-That, University of Iowa, Iowa City. 

New York, New York 
New York University, Courant Institute 
Apri I 13-14, 1 996 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1996 

Deadlines 
For organizers: July 13, 1995 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Claude R. Lebrun, SUNY at Stony Brook. 

Ze'ev Rudnick, Princeton University. 

jose Scheinkman, University of Chicago, Department of 
Economics. 

Michael F. Singer, North Carolina State University. 

Special Sessions 

Partial differential equations, Patricia E. Bauman, Purdue 
University, West Lafayette. 

Global Riemannian geometry, Tobias H. Colding, Courant 
Institute, Claude R. LeBrun, and Santiago R. Simanca, 
Polytechnic University. 

Hyperbolic geometry and discrete groups, Jane P. Gilman, 
Rutgers University, Newark. 

Gauge field theory, Janet C. Talvacchia, Swarthmore Col
lege. 

Stochastic models in mathematical finance, Thaleia Za
riphopoulou, University of Wisconsin, Madison. 

Baton Rouge, 
Louisiana 
Louisiana State University 
April19-21, 1996 
Southeastern Section 
Associate secretary: Robert]. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1996 

Deadlines 
For organizers: July 19, 1995 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Special Sessions 

Nonlinear partial differential equations, J. Robert Dorroh 
and Gisele Ruiz Goldstein, Louisiana State University. 

Control theory, Guillermo Ferreyra and Peter R. Wolenski, 
Louisiana State University. 

Low-dimensional topology, Patrick M. Gilmer, Rick Lither
land, and Neal W. Stoltzfus, Louisiana State University. 

Fluid dynamics, Jerome A. Goldstein and Michael M. Tom, 
Louisiana State University. 
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Number theory and quadratic forms, Jurgen Hurrelbrink, 
Jorge F. Morales, Robert V. Perlis, and Paul B. van Warne
len, Louisiana State University. 
Transform theory and evolution equations, Frank Neubran
der and Lutz Weis, Louisiana State University. 

Lawrenceville, 
New Jersey 
Rider University 
October 5-6, 1 996 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall 1996 

Deadlines 
For organizers: January 5, 1996 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Chattanooga, 
Tennessee 
University of Tennessee, Chattanooga 
October 1 1-12, 1996 
Southeastern Section 
Associate secretary: Robert j. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall 1996 

Deadlines 
For organizers: January 10, 1996 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Columbia, Missouri 
University of Missouri 
November 1-3, 1996 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1996 

Meetings & Conferences 

Deadlines 
For organizers: February 1, 1996 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 

Special Sessions 

Partial differential equations and mathematical physics, 
Mark S. Ashbaugh, University of Missouri, Columbia. 
Harmonic analysis and probability, Nakhle Habib Asmar 
and Stephen J. Montgomery-Smith, University of Missouri, 
Columbia. 
Differential geometry, John K. Beem and Adam D. Helfer, 
University of Missouri, Columbia. 
Stochastic analysis, Z. Q. Chen and Zhongxin Zhao, Uni
versity of Missouri, Columbia. 
Differential equations and dynamical systems, Carmen C. 
Chicone and Yuri Latushkin, University of Missouri, Co
lumbia. 
Commutative algebra, Steven Dale Cutkosky and Hema 
Srinivasan, University of Missouri, Columbia. 
Spectral theory and completely integrable systems, Fritz 
Gesztesy, University of Missouri, Columbia. 
Gauge theory and its interaction with holomorphic and 
symplectic geometry, Jan Segert and Shuguang Wang, Uni
versity of Missouri, Columbia. 

San Diego, California 
January 8-11, 1997 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: January 1997 
Issue of Abstracts: Winter 1997 

Deadlines 
For organizers: April 8, 1996 
For consideration of contributed papers in Special 

Sessions: To be announced 
For abstracts: To be announced 
]oint Mathematics Meetings including the 1 03rd Annual 
Meeting of the AMS, BOth Annual Meeting of the Math
ematical Association of America (MAA), and annual meet
ings of the Association for Women in Mathematics (A JiVM) 
and the National Association of Mathematicians (NAM). 

Memphis, Tennessee 
University of Memphis 
March 21-22, 1997 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1997 
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Meetings & Conferences 

Deadlines 
For organizers: June 21, 1996 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

College Park, 
Maryland 
University of Maryland in College Park 

April 12-13, 1997 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1997 

Deadlines 
For organizers: July 12, 1996 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Detroit, Michigan 
Wayne State University 

May 2-4, 1997 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1997 

Deadlines 
For organizers: August 2, 1996 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Milwaukee, 
Wisconsin 
University of Wisconsin 

October 24-26, 1997 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Fall1997 

Deadlines 
For organizers: January 4, 1997 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Baltimore, Maryland 
january 7-10, 1998 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: January 1998 
Issue of Abstracts: Winter 1998 

Deadlines 
For organizers: AprillO, 1997 
For consideration of contributed papers in Special Ses-

sions: To be announced 
For abstracts: To be announced 
]oint Mathematics Meetings including the 1 04th Annual 
Meeting of the AMS, Blst Annual Meeting of the Math
ematicsal Association of America (MAA), and annual meet
ings of the Association for Women in Mathematics (A WM) 
and the National Association of Mathematicians (NAM). 

Manhattan, Kansas 
Kansas State University 
March 27-28, 1998 
Central Section 
Associate secretary: Andy R. Magid 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: Spring 1998 

Deadlines 
For organizers: June 26, 1997 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
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Program of the Sessions 
Hartford, Connecticut, March 3-5, 1995 

Friday, March 3 
Special Session on Geometric Function Theory, I 

1 :00 PM - 5:30 PM 

1 :00 PM The ;-invariant for punctured tori. Preliminary 
(1) report. 

Irwin Kra, State University of New York, Stony 
Brook (898-30-22) 

2:00PM Algorithms, complexity and discreteness criteria in 
(2) PSL(2, C). 

jane Gilman, Rutgers University, Newark 
(898-68-62) 

2:45 PM Break 
3:00PM Geometric limits of punctured torus groups. 

(3) Yair N. Minsky, State University of New York, Stony 
Brook (898-30-99) 

4:30PM Informal Discussion 

Saturday, March 4 
Special Session on Cayley Graphs and Computation, I 

8:25AM- 10:45 AM 

8:25AM Cayley graphs: From surface actions to hell-ringing. 
(4) Andrew j. Woldar, Villanova University 

(898-05-1 22) 

9:1 5 AM Spectral hounds on the geometry of Cayley graphs. 
(5) john D. Lafferty, Carnegie Mellon University 

(898-05-1 00) 

10:05 AM Optimal cycle codes constructed from Ramanujan 
(6) graphs. 

J.P. Tillich*, University of British Columbia, and G. 
Zemor, Ecole Nationale Superieure, France 
(898-94-111) 

The time limit for each contributed paper in the sessions is ten minutes. 
In the Special Sessions the time limit varies from session to session and 
within sessions. To maintain the schedule, time limits will be strictly 
enforced. 
For papers with more than one author, an asterisk follows the name of 
the author who plans to present the paper at the meeting. 
Papers flagged with a solid triangle (.,.) have been designated by the 
author as being of possible interest to undergraduate students. 
Abstracts of papers presented in the sessions at this meeting will be 

Special Session on Enumerative Geometry, Toric 
Varieties and Mirror Symmetry, I 

8:30AM - 10:.50 AM 

8:30AM Arithmetic of Calahi-Yau diagonal hypersurfaces. 
(7) Preliminary report. 

Noriko Yui *, Queen 's University, and Fernando 
Quadros Gouvea, Colby College (898-14-58) 

9:00AM Deforming Calahi-Yau threefolds. 
(8) Mark W. Gross, Cornell University, Ithaca 

(898-14-70) 

9:30AM Cubics, integrable systems, and Calahi-Yau 
(9) threefolds. 

Ron Donagi, University of Pennsylvania, and Eyal 
Markman", University of Michigan, Ann Arbor 
(898-1 4-69) 

1 0:00AM On quantum cohomology of surfaces. Preliminary 
(1 0) report. 

Antonella Grassi , University of Pennsylvania 
(898-14-74) 

1 0:30AM Toric residues. 
(11) David A. Cox, Amherst College (898-14-77) 

Special Session on Commutative Algebra, I 

8:30 AM - 1 0:50 AM 

8:30AM Some factorization properties of the ring of 
(12) integer-valued polynomials. 

David F. Anderson*, University of Tennessee, 
Knoxville, Paul-jean Cahen , Faculty de Science de 
Stjerome, France, Scott Thomas Chapman, Trinity 
University, and William W. Smith, University of 
North Carolina, Chapel Hill (898-13-07) 

9:00AM Prime ideals in hi rational extensions of polynomial 
(1 3) rings. 

William j. Heinzer, Purdue University, West 
Lafayette, David Lantz, Colgate University, and 
Sylvia M. Wiegand*, University of Nebraska, Lincoln 
(898-1 3-96) 

found in the Spring 1995 issue of Abstracts of papers presented to the 
American Mathematical Society, ordered according to the numbers in 
parentheses following the listings. The middle two digits, e.g., 897-20-
1136, refer to the Mathematical Reviews subject classification assigned 
by the . individual author. Groups of papers for each subject are listed 
chronologically in the Abstracts. The last one to four digits, e.g., 897-20-
1136, refer to the receipt number of the abstract; abstracts are further 
sorted by the receipt number within each classification. 
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Hartford, CT, Saturday, March 4- Program of the Sessions 

9 :30AM For torsion-free Abelian groups of finite rank, any 
(14) exact duality is Warfield duality. 

Charles I. Vinsonhaler*, William Wickless, 
University of Connecticut , Storrs , and Theodore G. 
Faticoni, Fordham University (898-20-63) 

1 0 :00 AM Complexities of commutative algebras. 
(1 5) Walmer V. Vasconcelos, Rutgers University, New 

Brunswick (898-1 3-32) 

10:30 AM Flat covers over commutative Noetherian rings. 
(16) jinzhong Xu, University of Kentucky (898-1 3-24) 

Special Session on Nonlinear Boundary Value 
Problems, I 

8:30AM - 10:50 AM 

8:30AM Exact multiplicity results for nonvariational 
(17) boundary value problems. 

Philip Korman, University of Cincinnati (898-34-65) 
9 :00 AM Existence and multiplicity results on a singular 

(18) boundary value problem. 
Y. S. Choi", University of Connecticut, Storrs, Alan 
C. Lazer, University of Miami , and P. joseph 
McKenna, University of Connecticut, Storrs 
(898-35-1 07) 

9:30AM Uniqueness ofsolution to a quasilinear elliptic BVP. 
(19) Alan V. Lair and Aihua W. Shaker*, Air Force 

Institute of Technology (898-35-21) 

1 0:00AM Radial symmetry of large solutions of nonlinear 
(20) elliptic equations. 

Steven D. Taliaferro, Texas A & M University, 
College Station (898-35 -35) 

10:30 AM A boundary value problem arising from the 
(21) unsteady transonic small disturbance equation. 

Suncica Canic* , Iowa State University, and Barbara 
L. Keyfitz, University of Houston, Downtown 
(898-35-1 08) 

Special Session on Geometric Methods in 
Mathematical Physics, I 

8:30 AM - 1 0:50 AM 

8 :30 AM Modular in variance and the vanishing theorems in 
(22) topology. 

Kefeng Liu, Massachusetts Institute of Technology 
(898-5 5-156) 

9 :00 AM Symplectic cuttings and a glueing formula of 
(23) geometric quantization. 

Siye Wu , Columbia University (898-5 8-128) 
9 :30AM Two-dimensional sigma models in four-dimensional 

(24) Yang-Mills . Preliminary report. 
Vladimir Sadov, Harvard University (898-81-1 03) 

1 0 :00 AM Remarks on symplectic invariants. Preliminary 
(2 5) report. 

Thomas H. Parker, Michigan State University 
(898-53-85) 

10:30 AM Chern-Simons perturbation theory with a moduli 
(26) space. Preliminary report. 

Scott Axelrod , Massachusetts Institute of 
Technology (898-58-1 01) 

Special Session on Ergodic Theory, I 

8:30 AM - 1 0:50 AM 

8 :30AM d topological entropy and pressure for amenable 
(2 7) group actions. 

0. Bradley Bassler, Wesleyan University 
(898-28-04) 

9 :00 AM Unimodal interval maps with no u-finite invariant 
(28) measure absolutely continuous with respect to 

Lebesgue measure. 
Jane M. Hawkins*, University of North Carolina, 
Chapel Hill, and Henk Bruin, University of 
Erlangen-Nurnberg, Germany (898-28-45) 

9 :30AM The tail field and the complete orbit structure of a 
(29) Borel endomorphism. Preliminary report. 

Dorothy Maharam, Northeastern University 
(898-28-51) 

1 0 :00 AM A family of generalized Riesz products. 
(30) A. H. Dooley, University of New South Wales, 

Australia, and S. J, Eigen '', Northeastern University 
(898-28-80) 

10:30 AM Flows on homogeneous spaces. 
(31) David Witte , Williams College (898-58-129) 

Special Session on Geometric Function Theory, II 

9:00AM - 10:45 AM 

9:00 AM Projective structures on Riemann surfaces. 
(32) Albert Marden , University of Minnesota, 

Minneapolis (898-30-34) 
10:00 AM Homotopy equivalences of 3 -manifolds and 

(33 ) deformation theory of Kleinian groups. 
Richard D. Canary'', University of Michigan, Ann 
Arbor, and Darryl McCullough, University of 
Oklahoma (898-57-137) 

Special Session on Moduli Spaces, Operads and 
Representation Theory, 1 

9:00AM- 10:50 AM 

9 :00 AM The cyclohedra for the compactification of 
(34) configuration spaces of the circle. 

JimStasheff, University of North Carolina, Chapel 
Hill (898-16-1 3 5) 

9 :40 AM Modular operads. 
(3 5) Ezra Getzler, Massachusetts Institute of 

Technology (898-58-89) 
10:20 AM Representations. 
~ (36) A. A. Kirillov , University of Pennsylvania 

(898-20-120) 

Contributed Paper Session, I 

9:00AM - 10:30 AM 

9:00AM Moduli of higher spin curves. 
(3 7) Tyler J. Jarvis, Mississippi State University 

(898-14-26) 

9 :20 AM Non-square determinants. 
(38) Vladimir Shpilrain , Ruhr University, Germany 

(898-19-05) 

9:40 AM Free subgroups of 50(3 , Q ) and SL(2 , Z ). 
(39) Guoyang Liu * and Lewis C. Robertson, Wesleyan 

University (898-20-16) 
10:00 AM Some examples of computational coordinates for 

(40) finite 2-groups. Preliminary report. 
jocelyn Quaintance* and Lewis C. Robertson, 
Wesleyan University (898-20-1 7) 

1 0:20AM Duality between locally m-convex algebras and 
(41) completely regular spaces. 

Domenico Rosa, Teikyo Post University (898-46-54) 

Invited Address 

11:00 AM- 11:50 AM 

(42) Problems with obstacles. 
Nina N. Uraltseve, Saint Petersburg State 
University, Russia (898-35 -25) 
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Program of the Sessions- Hartford, CT, Saturday, March 4 (cant' d.) 

Invited Address 

1 :30 PM - 2:20 PM 

(43) Topological methods in representation theory. 
Kari Vilonen, Brandeis University (898-22-121) 

Special Session on Geometric Function Theory, Ill 

2:30 PM - 5:30 PM 

2:30PM Iteration of the Nielsen extension map. Preliminary 
(44) report. 

Clifford j. Earle, Cornell University, Ithaca 
(898-30-1 09) 

3:30PM Algebraic and geometric limits of sequences of 
(45) Kleinian groups. 

james W. Anderson, Rice University (898-57-87) 

4:30 PM Informal Discussion 

Special Session on Enumerative Geometry, Toric 
Varieties and Mirror Symmetry, II 

2:30 PM - 5:30 PM 

2:30 PM Rational curves on singular toric varieties. 
(46) Preliminary report. 

Martin A. Guest, University of Rochester 
(898-14-4 1) 

3:00 PM Quaternionic toric varieties. 
(47) Richard Scott, Ohio State University, Columbus 

(898-14-71) 

3:30 PM The Todd class of a toric variety. 
(48) james E. Pommersheim, Massachusetts Institute of 

Technology (898-14-148) 

4:00 PM Involutions on toric varieties. Preliminary report. 
(49) Ciprian Borcea, Rider University (898-14-47) 

4:30 PM On the Euler characteristic of nongeneral 
(50) degeneracy loci. Preliminary report. 

Lars j. Ernstrom, Ohio State University, Mansfield 
(898-14-73) 

5:00PM Rational curves of degree of at most 9 on the 
(51) generic quintic threefold. 

Steven L. Kleiman*, Massachusetts Institute of 
Technology, and Trygve johnsen, University of 
Tromso, Norway (898-14-78) 

Special Session on Commutative Algebra, II 

2:30PM-4:50PM 

2:30PM The Baer-Kap/ansky Theorem for a class of global 
(52) mixed groups. 

Steven T. Files and William Wickless* , University 
of Connecticut, Storrs (898-20-1 2) 

3:00 PM Irreducibility of polynomials. 
(53) joe L. Mott, Florida State University (898-13-83) 

3:30 PM The prime spectrum of polynomial rings. 
(54) Stephen j. McAdam, University of Texas, Austin, 

and Chandni Shah*, University of California, 
Riverside (898-13-97) 

4:00 PM Finiteness theorems for Picard groups. 
(55) Robert M. Guralnick, University of California, Los 

Angeles, David B. Jaffe, University of Nebraska, 
Lincoln, W. Raskind, University of California, Los 
Angeles, and Roger A. Wiegand*, University of 
Nebraska, Lincoln (898-13-88) 

4:30 PM Finite conditions for factorization. 
(56) Daniel D. Anderson* and Bernadette Mullins, 

University of Iowa (898-13-08) 

Special Session on Nonlinear Boundary Value 
Problems, II 

2:30 PM - 5:20 PM 

2:30PM Global bifurcation in infinite dimensional dynamical 
(57) systems. 

James R. Ward, Jr., University of Alabama, 
Birmingham (898-35-50) 

3:00 PM Multiply-pulse solutions in singularly-perturbed 
(58) systems. 

Tasso J. Kaper, Boston University (898-35-14 7) 

3:30 PM Multiplying of pulses in optical fibers . 
(59) james C. Alexander, University of Maryland, 

College Park, Christopher Jones*, Brown 
University, and B. Sandstede, IAAS Berlin, Germany 
(898-94-44) 

4 :00 PM Higher order phase-field models and anisotropic 
(60) interfacial motion. 

Peter W. Bates, Brigham Young University, Paul C. 
Fife, University of Utah, Robert A. Gardner*, 
University of Massachusetts, Amherst, and 
Christopher jones, Brown University (898-3 5-31) 

4:30PM Oriented global fold maps in differential and 
(61) integral equations. 

Philip T. Church'', Syracuse University, and james 
G. Timourian , University of Alberta (898-35-60) 

5:00PM An index and its applications in asymptotically 
(62) Hamiltonian systems. 

Tixiang Wang, University of Connecticut, Groton 
(898-58-18) 

Special Session on Cayley Graphs and Computation, II 

2:30 PM - 4:50 PM 

2:30PM Levels of uniformity in algebraically specified 
(63) networks. 

Arnold L. Rosenberg, University of Massachusetts, 
Amherst (898-68-3 7) 

· 3:20PM The degree-diameter problem for several varieties 
(64) of Cayley graphs. 

Randall Dougherty*, Ohio State University, 
Columbus, and Vance Faber, Los Alamos National 
Laboratory (898-05-143) 

4 :10PM The diameter of directed Cayley graphs of Abelian 
(65) groups. 

Charles M. Fiduccia, Rodney W. Forcade and 
Jennifer Zito'', Supercomputing Research Center, 
Maryland (898-05-1 30) 

Special Session on Geometric Methods in 
Mathematical Physics, II 

2:30 PM - 5:20 PM 

2:30 PM On the Hitchin system. 
(66) Bert Van Geemen, University of Turin, Italy, and 

Emma Previato*, Boston University (898-14-61) 

3:00 PM Analytically completely integrable systems, normal 
(67) functions, and non-abelian theta functions. 

Ron Donagi, University of Pennsylvania 
(898-58-1 39) 

3:30 PM Quantum cohomology and representation theory. 
(68) Andrey 0. Radul, Howard University (898-1 5-42) 

4 :00 PM Monodromy of generalized theta functions. 
(69) Preliminary report. 

Ron Donagi, University of Pennsylvania, and Tony 
G. Pantev'', Massachusetts Institute of Technology 
(898-14-144) 
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4:30PM Penrose transforms and the geometry of flag 
(70) manifolds. 

j. A. Wolf, University of California, Berkeley 
(898-22-02) 

5:00PM The algebraic structure of quantum cohomology. 
(71) Ezra Getzler, Massachusetts Institute of 

Technology (898-58-1 59) 

Special Session on Geometric Methods in 
Representation Theory, I 

2:30 PM- 5:15 PM 

2 :30PM Spherical functions on GxG/G and intertwining 
(72) operators. 

Pavel I. Etingof, Harvard University, Igor B. Frenkel 
and Alexander Kirillov, Jr.*, Yale University 
(898-3 3-91) 

3:05 PM Spinor representations of quantum groups. 
(73) jintai Ding, Yale University (898-1 7-93) 

3 :40PM Spherical functions on affine Lie groups. 
(74) Pavel I. Etingof, Harvard University (898-33-1 02) 

4:1 5 PM Mirror maps and Thompson series. 
(75) Bong H. Lian, Harvard University (898-22-123) 

4:50 PM Localization for quantum groups. 
(76) Valery Lunts* and Alex Rosenberg, Indiana 

University, Bloomington (898-16-92) 

Contributed Paper Session, II 

2:30 PM - 4:40 PM 

2:30 PM Inclusion relations for a class of analytic functions. 
(77) Massoud jahangiri, Kent State University 

(898-30-49) 

2:50PM Generalized symplectic geometry as a covering 
(78) theory for the Hamiltonian theories of classical 

particles and fields. 
Ronald 0. Fulp, Larry K. Norris, North Carolina 
State University, and Jeffrey K. Lawson* , Wake 
Forest University (898-53-03) 

3: 1 0 PM Kinematic singularities in an extended 
(79) electrodynamics. 

Geoffrey K. Martin, University of Toledo 
(898-53-1 0) 

3 :30PM Algebraic index theorems and applications. 
(80) Boris Tsygan, Pennsylvania State University 

(898-5 7-1 38) 

3 :50PM Constructive 2-dimensional topological quantum 
(81) field theory. 

Stephen Sawin, Massachusetts Institute of 
Technology (898-81- 1 51) 

4:1 0 PM Symplectic structures for Yang-Mills moduli spaces 
(82) over symplectic four-manifolds. 

Paul M. N. Feehan, Harvard University (898-58-145) 

4:30PM Cohomology pairings on moduli spaces. Preliminary 
(83) report. 

M. Thaddeus, Harvard University (898-14-146) 

Special Session on Ergodic Theory, II 

2:40 PM - 5:00 PM 

2:40PM A simple map with no prime factors. 
(84) Andres del junco, University of Toronto 

(898-28-5 7) 

3: 1 0 PM Smorodinsky's conjecture on rank-one mixing. 
(85) Terrence M. Adams, Poughkeepsie, New York 

(898-28-66) 

3 :40PM A dynamical system with a Z 2 centralizer. 
(86) Aimee Johnson*, Swarthmore College, and 

Kye-Won Park, Ajou University, Korea (898-28-48) 

4:1 0 PM Weak complements and ergodic infinite measure 
(8 7) preserving transformations. 

S. J. Eigen, Arshag B. Hajian*, Northeastern 
University, and Shizuo Kakutani, Yale University 
(898-28-81) 

4:40 PM Rank-one weak mixing for nonsingular 
(88) transformations. 

Terrence M. Adams, Poughkeepsie, New York, N. A. 
Friedman*, State University of New York, Albany, 
and Cesar Silva, Williams College (898-28-12 7) 

Special Session on Moduli Spaces, Operads and 
Representation Theory, II 

2:45 PM - 5:25 PM 

2:45 PM On elliptic solutions of Yang-Baxter equations. 
(89) Preliminary report. 

Igor B. Frenkel, Yale University (898-35-1 06) 

3:35 PM A rational model for the F/oer homotopy type of a 
(90) complex Kahler manifold. 

Jack Morava, Johns Hopkins University, Baltimore 
(898-58-124) 

4:1 5 PM Equivariant elliptic cohomology and elliptic 
(91) Poisson-Lie algebras. Preliminary report. 

Victor Ginzburg, University of Chicago, Mikhail M. 
Kapranov'', Northwestern University, and Eric 
Vasserot, Ecole Normale Superieure, France 
(898-17-152) 

4 :55 PM Quantum operator algebras. 
(92) Gregg J. Zuckerman, Yale University (898-81-11 0) 

Sunday, March 5 
Special Session on Cayley Graphs and Computation, 
Ill 

8:25 AM- 10:45 AM 

8:2 5 AM Time and space efficient routing algorithms for 
(93) Cayley graphs. 

K. Wendy Tang, State University of New York, Stony 
Brook (898-68-0 1) 

9 :1 5 AM Normal algorithms and Cayley graphs. 
(94) Richard N. Draper, Supercomputing Research 

Center, Maryland (898-05 -1 3) 

1 0 :05 AM The Dopey-traveler problem on Cayley and coset 
(95) graphs. Preliminary report. 

Fred S. Annexstein, University of Cincinnati 
(898-05-09) 

Special Session on Enumerative Geometry, Toric 
Varieties and Mirror Symmetry, Ill 

8:30AM - 10:50 AM 

8:30 AM Mirror symmetry for generic hypersurfaces in 
(96) weighted projective spaces. 

Per Berglund*, Institute for Advanced Study, 
Sheldon Katz, Oklahoma State University, and 
Albrecht Klemm, CERN, Switzerland (898-14-75) 

9:00 AM The Brauer group and mirror symmetry. 
(97) Paul S. Aspinwall , Institute for Advanced Study 

(898-14-76) 

9:30AM Series expansions of Crothendieck residues and 
(98) enumeration of rational curves. 

David R. Morrison'', Duke University, and M. Ronen 
Plesser, Institute for Advanced Study (898-14-68) 

10:00 AM Mirror symmetry and rigid Calabi-Yau manifolds. 
(99) Brian R. Greene, Cornell University, Ithaca 

(898-14-79) 
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10:30 AM On string-theoretic Hodge numbers of Ca/abi·Yau 
(1 00) hypersurfaces in toric varieties. 

Victor V. Batyrev, University of Essen, Germany 
(898·14-72) 

Special Session on Commutative Algebra, Ill 

8:30 AM - 1 0:50 AM 

8:30AM Almost Dedekind overrings of Z[x]. Preliminary 
(1 01) report. 

Alan Loper, Ohio State University, Newark 
(898·13-53) 

9:00 AM Classes of D+M rings defined by homological 
(1 02) conditions. Preliminary report. 

Douglas Costa* , University of Virginia, and 
Salah·Eddine Kabbaj, University of Fez, Morocco 
(898·13-27) 

9:30AM When is a power series ring n·root closed? 
(1 03) David F. Anderson, David E. Dobbs*, University of 

Tennessee, Knoxville, and Moshe Roitman, 
University of Haifa, Israel (898·13·30) 

10:00 AM The radical trace property and primary ideals. 
(1 04) Preliminary report. 

Thomas G. Lucas, University of North Carolina, 
Charlotte (898·13·55) 

10:30 AM Symbolic powers, serre conditions and 
(1 OS) Cohen·Macau/ay Rees algebras. 

Susan Elaine Morey, Sunsook Noh* and Wolmer V. 
Vasconcelos, Rutgers University, New Brunswick 
(898·1 3-95) 

Special Session on Nonlinear Boundary Value 
Problems, Ill 

8:30 AM - 1 0:50AM 

8:30AM Exact multiplicity and stability of positive solutions 
(1 06) for elliptic problems. 

Renate Schaaf, Utah State University (898·58·158) 
9:00AM Aspects of gas-solid reactions. 

(1 07) lvar Stakgold, University of Delaware (898·58·1 26) 
9:30AM A free boundary problem arising in conservation 

(1 08) laws that change type. 
Barbara L. Keyfitz*, University of Houston, 
Downtown, and Milton Lopes·Filho, 
IMECC·UNICAMP, Brazil (898·35·43) 

10:00 AM Positive radial solutions of some nonlinear pde's. 
(1 09) Preliminary report. 

Hai Dinh Dang, Mississippi State University, Raul 
Manasevich, Universitad de Chile, Chile, and Klaus 
Schmitt*, University of Utah (898-35·90) 

10:30 AM Nonlinear elliptic and parabolic problems with 
(11 0) boundary blowup. 

Catherine Bandle, University of Basel, Switzerland 
(898·35-36) 

Special Session on Geometric Methods in 
Representation Theory, II 

8:30 AM - 1 0:40 AM 

8:30AM On tensor categories arising from configurational 
(111) spaces. 

Michael Finkelberg, Independent Moscow 
University, Russia, and V. Schechtman*, State 
University of New York, Stony Brook (898·18·38) 

9:05 AM Informal Discussion 
9:40 AM Quantum groups and the function 1 -qx. 

(112) lan H. Grojnowski, Yale University (898·16·1 OS) 
1 0:1 5 AM Geometric multiplicity formulas. 

(11 3) Sam Evens, University of Arizona (898·22·112) 

Contributed Paper Session, Ill 

8:40 AM - 1 0:50 AM 

8:40AM On some work of B. F. Logan. 
(114) L.A. Shepp, AT&T Bell Laboratories, Murray Hill, 

New Jersey (898·49·11 8) 
9 :00AM Some q-orthogonal polynomials from letters of Ben 

(11 5) Logan. 
Richard A. Askey, University of Wisconsin, Madison 
(898·33·119) 

9:20 AM A brief history of the work on band-limited signals. 
(116) Henry 0. Pollak, Summit, New York (898·42·134) 

9:40AM Prediction for two processes and the Nehari 
(117) problem. 

I. Gohberg, Tel Aviv University, Israel, and H. J. 
Landa!.!*, AT&T Bell Laboratories, Murray Hill, New 
Jersey (898·42·142) 

10:00 AM Poincare's theorem and orthogonal polynomials on 
(1 1 8) the rea/line. 

Pa!JI Nevai, Ohio State University, Columb!Js 
(898-42·11 6) 

1 0 :20AM Integral transforms related to orthogonal 
(11 9) polynomials and solutions of 3D elliptic equations. 

David V. Ch!Jdnovsky* and Gregory V. 
Chudnovsky, Columbia University (898·45·11 7) 

1 0 :40 AM Approximation by entire functions . 
(120) Donald J. Newman, Temple University (898·41·1 50) 

Special Session on Geometric Function Theory, IV 

9:00AM - 10:45 AM 

9:00AM 
(121) 

10:00 AM 
(122) 

What shape is a Maskit domain. Part I. 
Linda Keen*, Herbert H. Lehman College, City 
University of New York, john Parker and Caroline 
Series, University of Durham, United Kingdom 
(898·30·1 53) 
What shape is a Maskit domain?. Part II. 
Linda Keen, Herbert H. Lehman College, City 
University of New York, john Parker and Caroline 
Series*, University of Durham, United Kingdom 
(898·30·1 54) 

Special Session on Ergodic Theory, Ill 

9:00AM - 1 0:50 AM 

9 :00AM Tilings and ergodic theory. 
(123) Steven Eric Dworkin, University of Texas, Austin 

(898·05·1 5) 
9:30AM Tiling representations of R actions and 

(124) alpha-equivalence in two dimensions. 
Ayse Arz!J Sahin, North Dakota State University 
(898-05·67) 

1 0:00 AM Distality, mean·distality and tight processes. 
(125) Preliminary report. 

jonathan King, University of Florida (898·28·23) 
10:30 AM Ergodicity and exchangeability. Preliminary report. 

(126) Karl Petersen, University of North Carolina, Chapel 
Hill (898·28·20) 

Special Session on Moduli Spaces, Operads and 
Representation Theory, Ill 

9:00AM - 10:50 AM 

9 :00 AM Intertwining operators and operads. 
(127) Yi·Zhi Huang, R!Jtgers University, New Brunswick 

(898·1 7·98) 
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9:30AM Cohomology of moduli spaces and opeYads. 
(128) Preliminary report. 

Alexander A. Voronov, University of Pennsylvania 
(898-14-1 32) 

1 0:00 AM Algebra-geometric construction of Quillen metrics. 
(129) Dennis A. Mclaughlin, Princeton University 

(898-14-33) 
10:30 AM Modular functor and representation theory at 

(1 30) rational/eve/. 
Feodor Malikov, Yale University (898-58·125) 

Invited Address 

11:00 AM- 11:50 AM 

(1 31) Height and arithmetic. 
Shouwu Zhang, Princeton University (898·11-28) 

Invited Address 

1 :30 PM - 2:20 PM 

(1 32) Fourier analysis, approximation, and functions 
analytic in a strip. 
Benjamin F. Logan, Colorado City, Texas 
(898·42·1 1 5) 

Special Session on Geometric Function Theory, V 

2:30 PM - 5:30 PM 

2:30PM Problem Session 

Special Session on Nonlinear Boundary Value 
Problems, IV 

2:30 PM - 4:20 PM 

2:30PM Fundamental tones and buckling loads of clamped 
(1 33) plates. 

Mark S. Ashbaugh, University of Missouri, 
Columbia, and Richard Laugesen*, Institute for 
Advanced Study (898-35-29) 

3:00PM A numerical mountain pass method for the 
(1 34) nonlinear Beam equation. 

Lisa Doolittle Humphreys, Rhode Island College 
(898·35·114) 

3:30PM Symmetry for an overdetermined boundary value 
(135) problem in potential theory. 

Wolfgang Christoph Marti Reichel, University of 
Karlsruhe, Germany (898-35-64) 

4:00 PM Spectral flow and bifurcation for strongly indefinite 
(136) functionals. 

Patrick M. Fitzpatrick, University of Maryland, 
College Park (898-99·161) 

Special Session on Cayley Graphs and Computation, 
IV 

2:30 PM - 4:50 PM 

2:30PM Computing Boolean functions on anonymous Cayley 
(137) networks. 

E. Kranakis and D. Krizanc*, Carleton University 
(898·68·40) 

3:20PM A model for wavefront computation based on 
(1 38) Cayley graphs. 

Michael D. Rice, Wesleyan University, and 
Stephen B. Seidman*, Auburn University, Auburn 
(898-68-14) 

4:10 PM Signature algorithms for interconnection networks. 
(139) Preliminary report. 

Michael D. Rice* and Lewis C. Robertson, 
Wesleyan University (898·68·11) 

Special Session on Geometric Methods in 
Mathematical Physics, Ill 

2:30 PM - 5:20 PM 

2:30PM Symplectic geometry of the classical and quantum 
(140) representation ring. Preliminary report. 

Lisa Jeffrey, Princeton University, and jonathan 
Weitsman*, University of California, Santa Cruz 
(898·1 6·141) 

3:00PM Localization and Riemann-Roch numbers for 
(141) symplectic quotients. 

Lisa Jeffrey, Princeton University (898-58-140) 

3:30PM Vassiliev and quantum invariants of braids. 
(142) Dror Bar-Na tan, Harvard University (898-58·1 55) 

4:00PM Finite type 3-manifo/d invariants. 
(143) Stavros Garoufalidis, Massachusetts Institute of 

Technology (898·51-59) 

4:30PM Non-commutative residue and spectral geometry. 
(144) Steven Zelditch, johns Hopkins University, 

Baltimore (898-47-113) 

5:00PM Symplectic structures in Gauge theory. 
(145) Naichung Conan Leung, University of Minnesota, 

Minneapolis (898-5 5·15 7) 

Special Session on Geometric Methods in 
Representation Theory, Ill 

2:30 PM - 4:40 PM 

2:30PM Bruhat cells and K-orbits on flag varieties. 
(146) Hiroyuki Ochiai, Rikkyo University, Japan and 

Massachusetts Institute of Technology (898·22·1 04) 

3:05 PM Associative braided algebras. 
(147) Michael Khovanov, Yale University (898·81-94) 

3:40PM Bernstein decomposition and types for smooth 
(148) representations of SL(n, F), n prime and Fp-adic. 

Guillaume D. Sanje Mpacko, Rutgers University, 
New Brunswick (898·20-39) 

4 :15 PM Integral intersection homology sheaves on loop 
(149) Grassmannians. 

Ivan Mirkovic*, University of Massachusetts, 
Amherst, and Kari Vilonen, Brandeis University 
(898-14-131) 

Special Session on Ergodic Theory, IV 

2:40 PM - 5:00 PM 

2:40PM Representing families of measures by 
(1 50) homeomorphisms. 

V. S. Prasad*, University of Massachusetts, Lowell, 
and Vincent Christopher Peck, AT&T Bell 
Laboratories, Murray Hill, New jersey (898·28-82) 

3:10PM Transformations conjugate to their inverses have 
(1 51) even essential values. 

Geoffrey R. Goodson*, Towson State University, 
and Mariusz Lemanczyk, Nicholas Copernicus 
University, Poland (898-28·56) 

3:40PM A note on ergodic averages. Preliminary report. 
(1 52) Karin Reinhold, State University of New York, 

Albany (898-28·133) 

4:10 PM A counterexample of the entropy of a skew product. 
(1 53) Kye-Won Park, Ajou University, Korea (898-28-46) 

4 :40 PM Coupling surfaces and weak Bernoulli for 
(154) zn·actions. 

Robert M. Burton, Jr.*, Oregon State University, and 
Jeffrey Steif, Chalmers University of Technology, 
Sweden (898·60·1 60) 

MARCH 1995 NOTICES OF THE AMS 397 



Program of the Sessions - Hartford, CT, Sunday, March 5 (cont'd.) 

Special Session on Moduli Spaces, Operads and 
Representation Theory, Ill 

2:45 PM- 4:35 PM Room 308, Undergraduate Building 

2:45 PM 
(1 51) 

3:25 PM 
(152) 

Topological sector of open string theory. Preliminary 
report. 
Maxim Kontsevich, University of California, 
Berkeley (898-58-84) 
Finite dimensional representations of quantum 
affine algebras at roots of unity. 
Victor Kac, Massachusetts Institute of Technology 
(898-1 6 -86) 

4:05 PM Representations of moduli spaces. 

398 

(1 53) Takashi Kimura, University of North Carolina, 
Chapel Hill (898-14-1 36) 

Lesley M. Sibner 
Associate Secretary 
Brooklyn, New York 
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Two 
Excellent 
Textbooks 

Volume 3 

An 

Introduction 

to Grebner 

Bases 

William W. Adams 

and Philippe 

Loustaunau 

This book provides a 
leisurely and fairly 
comprehensive 
introduction to 
Grabner bases and 
their applications. 
With over 120 worked 
examples and 200 
exercises, this book 
is suitable as a 
supplement to a 
course in commuta· 
tive algebra or as a 
textbook for a course 
in computer algebra 
or computational 
commutative algebra. 
Students of computer 
science and engineer
ing who have some 
acquaintance with 
modern algebra will 
also find this book 
appropriate. 
July 1994. 289 pp. 
(hardcover). ISBN .0·821 8· 
3804-0. 1991 MSC: 13. 
Individual member $29, 
List $49, Institutional 
member $39. Ordering 
Code GSM/3NA 

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 S904, 
Boston, MA 
02206-5904, or 
call toll free 
800-321 -4AMS 
in the U.S. and Canada to 
charge with VISA or 
MasterCard. 
Residents of Canada, 
please include 7% GST. 

Volume .4 

The Integrals 

of lebesgue, 

Denjoy, 

Perron, 

and Henstock 

Russell A. Gordon 

·This book provides an 
elementary, self
contained presenta
tion of the integration 
processes developed 
by Lebesgue, Denjoy, 
Perron, and Henstock. 
One of the book's 
unique features is 
that the Denjoy, 
Perron, and Henstock 
integrals are each 
developed fully and 
carefully f rom their 
corresponding 
definitions. This book 
contains over 230 
exercises (with 
solutions) that 
illustrate and expand 
the material. It is an 
excellent textbook for 
first year graduate 
students who have a 
background in real 
analysis. 
August 1994. 39S pp. 
(hardcover). ISBN 0-8218· 
380S-9. 1991 MSC: 26, 
28. Individual member 
$35, List.SS9, Institutional 
member $47. Ordering 
Code GSM/ 4NA 
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Program of the Sessions 
Orlando, Florida, March 17-18, 1995 

Friday, March 17 

Special Session on Combinatorics and Graph Theory, I 

8:00 AM - 1 0:50 AM 

8:00AM Competition numbers of graphs with a small 
(1) number of triangles. 

Suh-ryung Kim, University of Cincinnati, and Fred 
S. Roberts '', Rutgers University, New Brunswick 
(899-05-219) . 

8 :30AM The domination and competition graphs of a · 
(2) tournament. 

David Fisher, j. Richard Lundgren'' , Sarah K. 
Merz, University of Colorado, Denver, and K. B. 
Reid, California State University, San Marcos 
(899-05-27) 

9:00 AM Scenic graphs 1: Traceable graphs. 
(3) MichaelS. jacobson*, Andre E. Kezdy and jeno 

Lehel, University of Louisville (899-05-30) 

9:30AM Generating minimal feedback arc sets of a directed 
(4) graph. 

Douglas Shier, Clemson University (899-05-112) 

1 0:00 AM Questions about clique neighborhoods. 
(5) Terry McKee, Wright State University, Dayton 

(899-05-28) 
10:30 AM A longest cycle version of Tutte 's Wheels Theorem. 

(6) Preliminary report. 
Talmage james Reid *, University of Mississippi, 
and Hai-dong Wu, Southern University, Baton 
Rouge (899-05-29) 

Special Session on Nonlinear Dynamical Systems, 
Chaos, and Turbulence, I 

8:00 AM - 10:50 AM 

8:00AM Analyticity on the attractor of the Navier-Stokes 
(7) equations and spectra in turbulent flows. 

Ciprian Foia~. Indiana University, Bloomington 
(899-35-269) 

The time limit for each contributed paper in the sessions is ten minutes. 
In the Special Sessions the time limit varies from session to session and 
within sessions. To maintain the schedule, time limits will be strictly 
enforced. 
For papers with more than one author, an asterisk follows the name of 
the author who plans to present the paper at the meeting. 
Papers flagged with a solid triangle (~») have been designated by the 
author as being of possible interest to undergraduate students. 
Abstracts of papers presented in the sessions at this meeting will be 

8:30 AM Inertial manifolds and normal hyperbolicity. 
(8) Ricardo M. Rosa, Indiana University, Bloomington 

and Universidade Federal do Rio de janeiro, and 
Roger Temam", University of Paris XI, France and 
Indiana University, Bloomington (899-35-248) 

9:00 AM Two-dimensional patterns in nonlinear competition 
(9) models. 

Sudipto Roy Choudhury, University of Central 
Florida (899-35-01) 

9:30AM Weakly nonlinear stability analyses of turing 
(1 0) pattern formation in a CJMA/starch model system. 

Laura Elizabeth Stephenson and David J. 
Wollkind*, Washington State University 
(899-58-201) 

1 0:00 AM Statistical equilibria in magnetohydradynamics. 
(11) Richard Jordan*, Carnegie Mellon University, and 

Bruce Turkington, University of Massachusetts, 
Amherst (899-76-194) 

10:30 AM Weak convergence inN-person stochastic 
(1 2) differential games. 

Kandethody Ramachandran, University of South 
Florida (899-93-67) 

Special Session on Finite Groups and Related Topics, I 

8:00AM - 10:50 AM 

8:00 AM Is there a reasonable representation theory for 
(1 3) geometries? 

Ernest E. Shult, Kansas State University 
(899-5 1-239) 

8:30AM Moufang trees. Preliminary report. 
(14) Richard M. Weiss, Tufts University (899-20-161) 

9:00AM On geometries faraway from a flag. 
(1 5) Sergey Shpectorov, Michigan State University 

(899-20-1 58) 

9:30AM Maximal decompositions of modules. Preliminary 
(1 6) report. 

Daniel Frohardt* and Kay Magaard, Wayne State 
University (899-5 1-1 30) 

found in the Spring 1995 issue of Abstracts of papers presented to the 
American Mathematical Society, ordered according to the numbers in 
parentheses following the listings. The middle two digits, e.g., 897-20-
1136, refer to the Mathematical Reviews subject classification assigned 
by the individual author. Groups of papers for each subject are listed 
chronologically in the Abstracts. The last one to four digits, e.g., 897-20-
11 36, refer to the receipt number of the abstract; abstracts are further 
sorted by the receipt number within each classification. 
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1 0:00AM Affine triangle buildings with large automorphism 
(1 7) groups. Preliminary report. 

Michael Andrew Abramson and Curtis Bennett*, 
Bowling Green State University (899-20-254) 

10:30 AM Moufang 3-transposition groups. 
(1 8) jonathan I. Hall, Michigan State University 

(899-20-198) 

Special Session on Future Directions For The 
Mathematics Doctorate, I 

8:25AM - 10:50 AM 

8:25AM Overview 
8:26AM Are you sure you know the problem . 
.,. (19) john B. Conway, University of Tennessee 

(899-98-234) 

8:50AM Blueprint 2000 and the mathematics doctoral 
.,. (20) program. 

joseph Glover, University of Florida (899-98-209) 

9:20AM Graduate expectations. 
(21) Penelope Kirby, Florida State University 

(899-98-235) 
9:40 AM Can we forget the goal of being ci professional 

(22) mathematician?. 
Peter Zhang, Florida State University (899-98-252) 

1 0:05 AM Preparing for the profession of college teaching, it's 
(2 3) not just research anymore. 

Tina Straley, Kennesaw State College (899-98-242) 

10:30 AM Current job expectations in today's undergraduate 
.,. (2 4) college. 

Chuck Lindsey, University of South Florida 
(899-98-211) 

Special Session on The Geometry of Dynamical 
Systems, I 

8:30 AM - 1 0:50AM 

8:30 AM Quasiconformal methods in smooth dynamics. 
(25) Alec Norton, University of Texas, Austin 

(899-58-1 00) 

9:00AM The stability of foliations of orientable 3-manifolds 
(26) covered by a product. 

Sandra L. Shields, University of Charleston 
(899-57-54) 

9:30AM A geometric characterization of smooth 
(27) linearizability. 

Patrick D. McSwiggen, University of Cincinnati 
(899-58-220) 

1 0:00AM Covering contractions of the k-sphere. 
(28) Beverly L. Brechner* , University of Florida, and 

Lawrence Husch, University of Tennessee 
(899-51-21 5) 

10:30 AM Symbolic dynamics and dimension theory. 
(29) Preliminary report. 

john S. Kulesza, George Mason University 
(899-58- 120) 

Special Session on Commutative Algebra, I 

8:30 AM - 1 0:50 AM 

8:30AM Some new results on Chow groups. 
(30) Sankar Prasad Dutta, University of Illinois, 

Urbana-Champaign (899-13-1 31) 

9:00 AM Local chern characters and embeddings in regular 
(31) local rings. 

Paul C. Roberts, University of Utah (899-13-63) 

9:30AM Finite determination of ideals. 
(32) Steven Dale Cutkosky, University of Missouri, 

Columbia, and Hema Srinivasn*, University of 
Missouri (899-13-228) 

10:00 AM Gorenstein associated graded rings and equations 
(33) of Rees algebras. 

Mark johnson, Michigan State University 
(899-1 3-1 89) 

10:30 AM Reduction criteria for modules. 
(34) Daniel Katz, University of Kansas (899-1 3-1 83) 

Special Session on Approximation Theory and Special 
Functions, I 

8:30 AM - 10:50 AM 

8:30 AM On asymptotics of orthogonal polynomials. 
(35) Preliminary report. 

E. A. Rakhamnov, University of South Florida 
(899-41-226) 

9:00AM Ladder operators for Szego polynomials and related 
(36) biorthogonal functions. 

Mourad E. H. Ismail*, University of South Florida, 
and Mizanur Rahman, Carleton University 
(899-33-02) 

9:30 AM Some problems in approximation theory. 
(3 7) Preliminary report. 

E. Saff, University of South Florida (899-42 -206) 

10:00 AM Informal Discussion 
10:30 AM Inequalities for rational functions with prescribed 

(38) poles . 
Narendra K. Govil*, Auburn University, Auburn , 
and Ram N. Mohapatra, University of Central 
Florida (899-41-5 2) 

Special Session on Scientific Applications of Geometry 
and Topology, I 

8:50 AM - 10:40 AM 

8:50AM Physical models and the geometry of curves. 
(39) Preliminary report. 

Joel Langer, Case Western Reserve University 
(899-53-184) 

9:30AM The analysis of topologically stressed DNA 
.,. (40) structures and their energetics. 

Craig J, Benham, Mount Sinai Medical Center, New 
York (899-92-94) 

10:1 0 AM Topology in DNA replication and recombination. 
(41) Preliminary report. 

Sylvia Spengler*, J. Chen, Nicholas Cozzarelli, N. 
Crisona, University of California, Berkeley, P. 
Englund, Johns Hopkins University, Baltimore, and 
De Witt L. Sumners, Florida State University 
(899-92-193) 

Special Session on Discrete Conformal Geometry, I 

9:00AM - 10:50 AM 

9:00 AM Functions with prescribed quasisymmetry quotients. 
(42) Preliminary report. 

Brad Osgood, Stanford University (899-30-56) 

9:40 AM The discrete fixed-point index and uniqueness of 
(4 3) circle packings. 

Kenneth Stephenson, University of Tennessee, 
Knoxville (899-30-33) 

10:20 AM Approximation of analytic functions with prescribed 
(44) boundary conditions by circle packing maps. 

Tomasz Dubejko, Mathematical Sciences Research 
Institute, Berkeley (899-30-81) 
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Special Session on New Trends in Generalized 
Functions, I 

9:00 AM - 1 0:50 AM 

9 :00AM Hyperfunctions on hypo-analytic manifolds. 
(45) Fran~ois Treves, Rutgers University, New 

Brunswick (899-46-2 5) 
9 :30AM Analytic functionals and harmonic functionals . 

(46) Mitsuo Morimoto, Sophia University, Japan 
(899-44-257) 

1 0 :00AM A stability result for hyper(unctions on sn - 1. 
(47) john Kelingos, Vanderbilt University, and Peter R. 

Massopust* , Sam Houston State University 
(899-46-68) 

1 0 :30AM The Cauchy and Poisson kernels as ultradifferential 
(48) functions. Preliminary report. 

Richard D. Carmichael*, Wake Forest University, 
and S. Pilipovic, University of Novi Sad, Yugoslavia 
(899-46-26) 

Special Session on Sampling Theory, Wavelets and 
Signal Processing, II 

9:30AM- 10:50 AM 

9 :30AM Wavelet-based processing of EEG waveforms. 
(49) Preliminary report. 

David Colella, The MITRE Corporation (899-42-266) 

1 0 :00 AM Oblique projections in unitary-invariant spaces, 
(50) biorthogonal multi-wavelets, and sampling. 

Akram Aldroubi, National Institute of Health 
(899-46-88) 

1 0 :30AM Perturbing frames, Banach frames, and atomic 
(51) decompositions. 

Christopher Heil*, Georgia Institute of Technology, 
and Ole Christensen, Technical University of 
Denmark, Denmark (899-42-5 7) 

Session on Analysis and Numerical Analysis 

9:30AM- 10:25 AM 

9 :30AM Analogs of the Hausdorff-Young inequality for the 
(52) radon transform. 

james V. Peters, Long Island University, C. W. Post 
Center (899-44-36) 

9:45 AM On Mikusinski's approach to operations on 
(53) distibutions. 

Piotr Antosik, New Mexico State University, Las 
Cruces (899-46-21 8) 

10:00 AM Random approximation-solvability of nonlinear 
(54) random equations. 

Ram U. Verma, International Publications, Orlando, 
Florida (899-65-1 55) 

1 0 : 1 5 AM On solving nonlinear complex equations. 
(55) Preliminary report. 

Yixun Shi, Bloomsburg University of Pennsylvania 
(899-65-245) 

Invited Address 

11 : 1 0 AM - NOON 

(56) The topology of DNA. 
De Witt L. Sumners, Florida State University 
(899-5 7-90) 

Invited Address 

1:25PM-2:15PM 

(57) Classifing spaces and local group theory. 
Dave Benson, University of Georgia (899-55-08) 

Special Session on The Geometry of Dynamical 
Systems, II 

2:30 PM - 5:20 PM 

2:30PM Rotation sets for attractors in crisis. 
(58) Kathleen T. Alligood, George Mason University 

(899-58-180) 

3:00PM Rational interval of rotation numbers for 
(59) nonseparating continua. Preliminary report. 

Thor Hans Matison, Montana State University 
(899-51-123) 

3:30PM Building blocks for irrationally indifferent julia sets. 
(60) Preliminary report. 

john Clyde Mayer* and Lex G. Oversteegen, 
University of Alabama, Birmingham (899-30-214) 

4 :00 PM Periodic points on the boundaries of Siegel disks of 
(61) polynomials. 

James T. Rogers, Jr., Tulane University 
(899-58-l 05) 

4:30PM Prime ends in Rn . Preliminary report. 
(62) Paul A. Fabel, Mississ ippi State University 

(899-57-91) 

5:00 PM Basins of Wada. 
(63) james A. Yorke, University of Maryland, College 

Park (899-5 8-21) 

Special Session on Classifying Spaces and 
Cohomology of Groups, I 

2:30 PM - 5:50 PM 

2:30PM On the homotopy theory associated to finite groups 
(64) of2 rank at most 2. 

Frederick R. Cohen*, John Harper and Ran Levi, 
University of Rochester (899-55-156) 

3:00PM The varieties of certain restricted Lie algebras. 
(65) Preliminary report. 

Anetta Bajer*, Fordham University, and jon 
Carlson, University of Georgia (899-18-144) 

3:30PM The stable homotopy of rank 2p-groups. 
(66) Stewart Priddy*, Northwestern University, jill 

Dietz, University of Washington, and john Martino, 
Western Michigan University (899-55-60) 

4:00PM Hop( algebra extensions of monogenic Hop( 
(67) algebras. 

Gregory D. Henderson, Pennsylvania State 
University, University Park (899-57-06) 

4:30 PM On torsion in the cohomology of classifying spaces. 
(68) Clarence W. Wilkerson, Jr., Purdue University, West 

Lafayette (899-20-78) 

5:00 PM The cohomology of the Morava stabilizer group 52 
(69) at the. prime 3. 

V. Gorbounov, S. Siegel* and P. Symonds, 
Northwestern University (899-20-l 76) 

5:30PM Cohomology of semidirect product groups. 
(70) Burt J. Totaro, University of Chicago (899-20-264) 

Special Session on Discrete Conformal Geometry, II 

2:30 PM - 5:40 PM 

2:30PM The symplectic geometry of polygons in Euclidean 
(71) space. 

M. Kapovich *, University of Utah, and john J. 
Millson, University of Maryland, College Park 
(899-5 8-l 3 5) 

3: l 0 PM A simply-connected circle packing is hyperbolic if 
(72) and only if its nerve is transient. 

Gareth McCaughan, Cambridge University, England 
(899-20-229) 
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3:50PM Extremal symplectic lattices. 
(73) J. R. Quine* and Peter Zhang, Florida State 

University (899-20-224) 

4:30 PM Circle packings and discretization of conformal 
(74) mappings. 

Frederic Matheus, lnstitut Fourier, France 
(899-05-265) 

5:10PM Circlepacking hyperbolic and Euclidean cylinders. 
.,. (75) Philip L. Bowers, Florida State University, and Ryan 

Siders*, University of Minnesota, Minneapolis 
(899-5 2-6 5) 

Special Session on Combinatorics and Graph Theory, 
II 

2:30 PM - 5:20 PM 

2:30PM 
(76) 

3:00PM 
... (77) 

3:30PM 
(78) 

4 :00PM 
(79) 

4:30PM 
(80) 

Self-dual embeddings of Cayley maps. 
Mark Stanley Anderson*, Rollins College, and R. 
Bruce Richter, Carleton University (899-05-196) 

Crossing numbers of products of cycles. 
R. Bruce Richter, Carleton University (899-05-1 02) 

Projective planar graphs of representativity four. 
joseph R. Fiedler, California State University, 
Bakersfield (899-05-5 5) 
Unavoidable minors of large 3-connected binary 
matroids. 
Guoli Ding, Bogdan S. Oporowski*, James G. 
Oxley and Dirk Vertigan, Louisiana State 
University, Baton Rouge (899-05-149) 

Tutte's edge-colouring conjecture. 
P. D. Seymour, Bellcore, Morristown, New Jersey 
(899-05-1 57) 

5:00PM Informal Discussion 

Special Session on Inverse and Ill-posed Problems, I 

2:30 PM - 4:50 PM 

2:30PM 
(81) 

3:00PM 
(82) 

3:30PM 
(83) 

4 :00PM 
(84) 

Solution of an inverse problem for an unknown 
source term in a heat equation. 
Paul C. DuChateau, Colorado State University 
(899-35-47) 

The slow evolution constraint in ill-posed 
continuation problems. Preliminary report. 
Alfred Caras so, National Institute of Standards & 
Technology (899-3 5-16) 

On a class of non local boundary value problems. 
Yanping Lin, University of Alberta (899-35 -259) 

Uniqueness and continuous dependence of solutions 
of a parabolic equation upon boundary and interior 
data. Preliminary report. 
john R. Cannon, University of South Florida, and 
Salvador Perez-Esteva* , University Nacional 
Autonoma de Mexico (899-35-19) 

4:30PM Sounding for underground gas sources. 
(85) Giorgio Talenti, University of Florence, Italy 

(899,86-1 7) 

Special Session on Future Directions For The 
Mathematics Doctorate, II 

2:30 PM - 3:50PM 

2:30PM Experiences from the job front. 
.,. (86) Mark Winstead, Centreville, Virginia (899-98-208) 

2:55PM Be prepared for the job market. 
.,. (87) Yongzhi Yang, Alabama State University 

(899-98-2 33) 

3:20 PM Discussion 

Special Session on Solitons and Nonlinear Waves, I 

2:30 PM - 5;20 PM 

2:30PM Long wavelength theory of wave packet convection. 
(88) Daniel N. Riahi, University of Illinois, 

Urbana-Champaign (899-76-14) 

3:00 PM Nonloca/ symmetries of integrable systems. 
(89) Preliminary report. 

Roger K. Dodd, San jose State University 
(899-35-05) 

3:30PM Instability and blow up of solutions for a 
(90) generalzied Boussinesq equation. 

Vue Liu, University of Texas, Austin (899-35-86) 

4:00 PM An example of quantum-like behavior for a 
(91) nontopological soliton. 

jon C. Luke, Indiana University-Purdue University, 
Indianapolis (899-81-113) 

4:30 PM Higher dimensional solitons for the Euler equations. 
(92) Preliminary report. 

Melvyn S. Berger, University of Massachusetts, 
Amherst (899-76-15) 

5:00PM Variational principle for soliton equations with 
(93) dissipative-like terms. 

D. J. Kaup, Clarkson University (899-35-37) 

Special Session on Finite Groups and Related Topics, II 

2:30 PM - 5:50 PM 

2:30PM Evidenr;;e for some conjectures about group 
(94) characters. 

Everett C. Dade, University of Illinois, 
Urbana-Champaign (899-20-84) 

3:00PM Informal Discussion 
3:30PM Coprime action and invariant degrees. Preliminary 

(95) report. 
Gabriel Navarro, University of Valencia, Spain 
(899-20-11 5) 

4:00 PM Modular representations of the Ha/1-Janko group. 
(96) Preliminary report. 

Peter Sin, University of Florida (899-20-09) 
4:30PM On the 1-cohomo/ogy of the groups SLs(2n), 

(97) SUs(2n), Spins(2n), and Sping(2n). 
Michael Dowd, University of Florida (899-20-148) 

5:00 PM Geometries applied to representations and 
(98) cohomology. Preliminary report. 

Stephen D. Smith, University of Illinois, Chicago 
(899-20-73) 

5:30PM Large Abelian subgroups ofp-groups. Preliminary 
(99) report. 

George Glauberman, University of Chicago 
(899-20·127) 

Special Session on Commutative Algebra, II 

2:30 PM - 5:50 PM 

2:30PM 
(100) 

3:00PM 
(1 01) 

3:30PM 
(1 02) 

4:00PM 
(1 03) 

An example concerning the integral closures of 
ideals. Preliminary report. 
Craig L. Huneke, University of Michigan, Ann Arbor 
(899-1 3-1 29) 
A uniform property of integral closures of ideals. 
Preliminary report. 
Donatella Delfino and Irena Swanson*, University 
of Michigan, Ann Arbor (899-13-1 70) 

On the structure of cofinite modules with an action 
of the Frobenius. 
Gennady Lyubeznik, University of Minnesota, 
Minneapolis (899-1 3-128) 
A length inequality for one dimensional local rings . 
Donatella Delfino, University of Michigan, Ann 
Arbor (899-1 3-168) 

404 NOTICES OF THE AMS VOLUME 42, NUMBER 3 



Orlando, FL, Friday, March 1 7- Program of the Sessions 

4:30PM Hilbert coefficients and the depths of associated 
(1 04) graded rings. 

Sam Huckaba, Florida State University, and 
Tom Marley* , University of Nebraska, Lincoln 
(899-1 3-1 69) 

5:00PM Submodu/es of the deficiency modules and an 
(1 05) extension of Dubrei/'s theorem. 

Heath M. Martin*, Florida State University, and juan 
C. Migliore, University of Notre Dame (899-13-62) 

5:30PM Deficiency modules and powers of ideals. 
(1 06) Christopher Scott Peterson, University of Notre 

Dame (899-14-171) 

Special Session on Approximation Theory and Special 
Functions, II 

2:30 PM - 5:20 PM 

2:30PM Convergence of orthogonal rational functions. 
(1 07) Preliminary report. 

K. Pan, Barry University (899-41-03) 

3:00 PM Polynomial asymptotics and spectral properties. 
(1 08) Preliminary report. 

David R. Masson, University of Toronto 
(899-42-137) 

3:30PM The zeros of Faber-Laurent polynomials. Preliminary 
(1 09) report. 

Matthew He, Nova Southeastern University 
(899-41-89) 

4 :00 PM Lagrange interpolation and mean convergence. 
(11 0) Preliminary report. · 

Georgi Grozev and Qazi 1. Rahmanm*, University 
of Montreal (899-41-1 81) 

4 :30PM Simultaneous approximation in LP spaces with 
(111) weights. 

Theodore Kilgore, Auburn University, Auburn 
(899-42-1 85) 

5:00PM Laguerre-Hahn orthogonal polynomials. Preliminary 
~ (112) report. 

Francisco Marcellan*, Universidad Carlos Ill de 
Madrid, Spain, and Eduardo Prianes, University 
Polytechnic of Madrid, Spain (899-33-192) 

Special Session on New Trends in Generalized 
Functions, II 

2:30 PM - 5:20 PM 

2:30 PM Distributions and boundary layers. 
~ (11 3) Ricardo Estrada, Texas A & M University, College 

Station (899-46-1 01) 

3:00PM Asymptotic functions, multiplication of Schwartz 
(114) distributions and }.F.Colombeau's algebras of 

generalized functions. 
Todor Todorov*, California Polytechnic State 
University, and Michael B. Oberguggenberger, 
University of lnnsbruck, (899-46-258) 

3:30PM Functional into distributional equations. 
(11 5) E. L. Koh, University ofRegina (899-46-1 07) 

4:00 PM Generalized logarithms. 
(1 1 6) Dennis H. Nemzer, California State University, 

Stanislaus (899-44-195) 

4 :30PM Generalized functions and probability measures on 
(11 7) RN. Preliminary report. 

Michael D. Taylor, University of Cent ral Florida 
(899-46-114) 

5:00PM On the Non-commutative neutrix product 
(118) (xr fnx+> o x:;5 • 

Adem Kilicman, University of Leicester, England 
(899-46-42) 

Special Session on Scientific Applications of Geometry 
and Topology, II 

2:30 PM - 4:20 PM 

2:30PM Lattice ribbon models for double stranded 
(119) biopolymers. 

E. janse van Rensburg, York University 
(899-57-187) 

3:10PM Tangle equations arising in a DNA recombination 
(120) model. 

Claus Ernst, Western Kentucky University 
(899-57-140) . 

3 :50PM Knot energies can predict physical behavior. 
~ (121) Preliminary report. 

jonathan K. Simon, University of Iowa (899-92-1 32) 

Special Session on Wavelets (or PDEs and Integral 
Equations, I 

2:30 PM - 4:50 PM 

2:30PM On adapted wavelet bases for some differential 
(122) operators. 

Pascal Auscher, Brown University (899-42-1 82) 

3 :00PM Constructive solutions to the integral equations of 
(123) acoustic and electromagnetic scattering theory on 

Lipschitz domains. Preliminary report. 
Marius Mitrea, University of Minnesota, 
Minneapolis (899-42-85) 

3 :30PM Approximate identities and Calderon type 
(124) reproducing formulas on the circle group. 

Preliminary report. 
William 0. Bray, University of Maine, Orono 
(899-42-49) 

4:00 PM A posteriori error estimates for wavelet Galerkin 
(125) methods. 

Stephan Dahlke, University of South Carolina 
(899-65-87) 

4:30 PM Multiresolution schemes for the numerical solution 
(126) of conservation laws. 

Barna L. Bihari, Rockwell Science Center, Thousand 
Oaks, California (899-35-83) 

Special Session on Sampling Theory, Wavelets and 
Signal Processing, I 

2:30 PM - 5:50 PM 

2:30PM Localization and computational efficiency in frame 
(127) irregular sampling. Preliminary report. 

john j. Benedetto, Melissa L. Harrison*, University 
of Maryland, College Park, and William H. Heller, 
University of Texas-Pan American (899-42-95) 

3:00PM Sampling expansions and moment discretization 
(1 28) problems. 

M. Z. Nashed, University of Delaware (899-65-2 62) 

3:30PM Multiwavelets orthogonal in a Sobolev sense. 
(129) Gilbert G. Walter, University of Wisconsin, 

Milwaukee (899-41-1 06) 
4:00 PM Sampling in a Hilbert space. 

(1 30) Ahmed I. Zayed, University of Central Florida 
(899-94-51) 

4:30 PM Computational aspects of an SVD -based method for 
(1 31) linear prediction of a band-limited signal from past 

samples. 
Dale H. Mugler, University of Akron (899-94-98) 

5:00 PM Determining functions from zeroes of their wavelet 
(132) transforms. 

Mark Andrew Kon, Boston University (899-42-69) 
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5:30PM A method for computing nonharmonic Fourier 
(133) series. Preliminary report. 

William H. Heller, University of Texas-Pan American 
(899-42-1 50) 

Session on Algebra, Geometry and Topology 

2:30PM-4:10PM 

2:30PM Grabner bases and their analogs. 
(134) j. Lyn Miller, Western Kentucky University 

(899-1 3-76) 

2:45PM The structure problem forT-systems. 
(135) Tim Hsu, Princeton University (899-20-1 0) 

3:00 PM Fischer matrices for the maximal subgroups of the 
(136) sporadic simple groups f1 . 

jamshid Moori*, University of Natal, Republic of 
South Africa, and Nicola Susan Whitley, University 
of Illinois, Urbana-Champaign (899-20-121) 

3:15PM Numbers associated with geometrical figures. 
(1 3 7) Preliminary report. 

Baikunth Prasad Ambasht*, Columbia, South 
Carolina, jamuna P. Ambasht, Benedict College, 
and Sanjay Tiwari, Bihar, India (899-51-246) 

3:30PM On convergence groups. Preliminary report. 
(138) jamuna P. Ambasht, Benedict College (899-54-247) 

3:45 PM Periodicity of geometric dimension. Preliminary 
(139) report. 

Duane Randall , Loyola University (899-55 -222) 

4:00PM Hyperbolic groups and tilings of the plane. 
(140) Mile P. Krajcevski, Tampa, Florida (899-05-122) 

Special Event 

4:00 PM - 5:30 PM 

Meeting of chairs of Ph.D. granting departments in 
the southeast. 

Saturday, March 18 

Special Session on Inverse and 11/·posed Problems, II 

8:00 AM - 1 0:50 AM 

8:30AM Ill-posed variational inequalities. 
(141) M. Z. Nashed, University of Delaware (899-46-236) 

9:00AM Inverse problems in bioremediatiiJn of groundwater 
(142) contamination. 

Richard E. Ewing, Texas A & M University, College 
Station (899-92 -240) 

9:30AM Semidiscrete positron emission tomography. 
(143) john Anderson, B. A. Mair* and Murali Rao, 

University of Florida (899-45-20) 

10:00 AM A quasi-Newton scheme in inverse obstacle 
(144) scattering. 

Rainer Kress, University of Gottingen, Germany, 
and William Rundell * , Texas A & M University, 
College Station (899-35-238) 

10:30 AM Nonlinear stability analysis of two-dimensional 
(145) convective patterns in aerosols viewed as an inverse 

problem. 
David j. Wollkind, Washington State University 
(899-35-200) 

Special Session on Finite Groups and Related Topics, 
Ill 

8:00 AM - 1 0:50 AM 

8:00 AM Four-punctured spheres and SL(2, 2n). Preliminary 
(146) report. 

john G. Thompson, University of Florida 
(899-20-1 64) 

8:30 AM Classification applications to the theory of families 
(147) of convers: 1984- 1994. 

Michael D. Fried, University of California, Irvine 
(899-20-1 60) 

9:00 AM Finite groups and the multiplicative structure of 
(148) fields. Preliminary report. 

Robert M. Guralnick, University of Southern 
California (899-20-163) 

9:30AM GAR -realizations of classical groups of Lie type. 
(149) Gunter Malle, IWR, Germany (899-12-162) 

1 0:00 AM Unramified p-extensions and the Fontaine-Mazur 
(1 50) conjecture. 

Nigel Boston, University of Illinois, 
Urbana-Champaign (899-11 -1 59) 

10:30 AM Classification of groups of small permutation rank 
(1 51) and their realization as Galois groups. 

Shreeram S. Abhyankar, Purdue University, West 
Lafayette (899-14-82) 

Special Session on Commutative Algebra, Ill 

8:00 AM - 1 0:50 AM 

8:00 AM Descent of divisorial ideals. 
(1 52) Dana T. Weston, University of Missouri, Columbia 

(899-1 2-249) 

8:30 AM Tensor products of vector bundles. Preliminary 
(1 53) report. 

Craig L. Huneke, Purdue University, West Lafayette, 
and Roger A. Wiegand'' , University of Nebraska, 
Lincoln (899-13-174) 

9:00 AM Tight closure in graded rings. 
(1 54) Karen Smith, Massachusetts Institute of 

Technology (899-13-153) 

9:30AM Parameter-like sequences and extensions of tight 
(1 55) closure. Preliminary report. 

Melvin Hochster, University of Michigan, Ann Arbor 
(899-1 3-197) 

10:00 AM Local factorization of mappings. 
(1 56) Steven Dale Cutkosky, University of Missouri, 

Columbia (899-1 3-241) 

10:30 AM Cohen-Macaulay associated graded rings for ideals 
(1 57) which are not generic complete intersections. 

Preliminary report. 
ian M. Aberbach, University of Missouri , Columbia 
(899-1 3-1 72) 

Special Session on Discrete Conformal Geometry, Ill 

8:20AM - 10:50 AM 

8:20 AM Transitivity in negatively curved groups. Preliminary 
(1 58) report. 

Eric M. Freden, Utah State University (899-20-147) 

9:00AM CAT(k) groups and their boundaries, k non positive 
(1 59) number. 

Nadia Benakli, Mathematical Sciences Research 
Institute, Berkeley (899-20-146) 

9:40 AM Cyclic splittings of finitely presented groups and the 
(160) canonical )S) decomposition. 

Eliyamu Rips, Hebrew University of Jerusalem, 
Israel, and Zlil Sela*, Columbia University 
(899-20-22 5) 
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10:20 AM Complex structure on moduli space. 
(1 61) Igor Rivin, University of Melbourne, Australia 

(899-20-223) 

Special Session on Future Directions For The 
Mathematics Doctorate, Ill 

8:20 AM - 1 0:50 AM 

8:20AM Equilibrium in the research university (JPBM 
(162) rewards and recognition report). 

Richard H. Herman, University of Maryland, College 
Park (899-98-260) 

9 :00AM The GPAMSII conference of Clemson, spring l993. 
~ (163) Richard D. Ringeisen, Old Dominion University 

(899-98-2 51) 

9:30AM The national research council report "Educating 
.,. (164) mathematical scientists: Doctoral study and the 

postdoctoral experience in the United States". 
john Tucker, National Academy of Science 
(899-98-232) . 

1 0:00AM Are national reports on graduate education 
.,. (165) effective? 

lvar Stakgold, University of Delaware (899·98·21 2) 
10:30 AM Whose responsibility?. 
.,. (166) Bettye Anne Case, Florida State University 

(899-98-253) 

Special Session on The Geometry of Dynamical 
Systems, Ill 

8:30AM- 10:50 AM 

8:30AM Topological entropy as a function on the space of 
(167) smooth interval maps. 

Michal Misiurewicz, Indiana University-Purdue 
University, Indianapolis (899·58·22) 

9 :00AM Entropy and rotation sets. Preliminary report. 
(1 68) Jaroslaw M. Kwapisz, State University of New York, 

Stony Brook (899·58·191) 
9:30AM Dynamics of piecewise isometric maps. Preliminary 

(169) report. 
Arek jozef Goetz, University of Illinois, Chicago 
(899·1 9·66) 

1 0:00AM Polygonal dual billiards as interval exchange maps. 
(1 70) Marion Wynne Brunzie, Montana State University 

(899· 34·21 6) 
10:30 AM Self-similar fractals for infinite iterated function 

(171) systems. 
James Keesling, University of Florida (899-51-92) 

Special Session on Classifying Spaces and 
Cohomology of Groups, II 

8:30AM - 10:50 AM 

8:30AM On the cohomology of the group of automorphisms 
(1 72) of a free group. 

Guido Mislin, Eidgen Technische Hochschule, 
Switzerland (899·20·263) 

9:00AM Stable type of classifying spaces for compact Lie 
(1 73) groups. Preliminary report. 

John Martino*, Western Michigan University, and 
Stewart Priddy, Northwestern University 
(899-55·38) 

9:30AM Adams maps for exotic 2-compact groups. 
(174) W. G. Dwyer, Univers ity of Notre Dame (899·55-70) 

10:00 AM On the homotopy type of BG~ amd a conjecture of 
(1 75) Cohen. 

Ran Levi, University of Heidelberg, Germany 
(899-5 5-l 08) 

1 0:30AM The mod 2 cohomology rings of rank 3 and 4 simple 
(1 76) groups. 

Alejandro Adem*, University of Wisconsin, 
Madison, and R. James Milgram, University of New 
Mexico (899-20-80) 

Special Session on Solitons and Nonlinear Waves, II 

8:30AM- 10:50 AM 

8:30AM On the number of solitons for the )oseph·Kupota 
(177) (ILW) evolution. 

Touvia Miloh, Tel Aviv University, Israel 
(899·76·116) 

9:00AM Decay properties of solitary-wave solutions to model 
(1 78) equations of long waves. 

Yi Li, Pennsylvania State University, University Park 
(899·76·74) 

9:30AM Evolution equations and lump solitons in shear 
(1 79) flows. 

Victor I. Shrira, Russian Academy of Sciences, 
Russia (899-76-44) 

1 0:00 AM Numerical experiments on solitary waves in 
(180) stratified fluids. Preliminary report. 

Robert L. Sachs, George Mason University 
(899·35·133) 

1 0:30AM Asymptotic stability for solitary waves of the 
(181) regularized long wave equation. 

Judith R. Miller*, Courant Institute of Mathematical 
Sciences, New York University, and Michael 
Weinstein, University of Michigan, Ann Arbor 
(899·35 -71) 

Special Session on Approximation Theory and Special 
Functions, Ill 

8:30 AM - 1 0:50 AM 

8:30AM A sharp error estimate for the numerical solution of 
(1 82) multivariate Dirichlet problem for heat equation. 

Preliminary report. 
George A. Anastassiou and Alexander D. 
Bendikov*, University of Memphis (899·41 ·23 7) 

9:00AM On the stability of frames and Riesz bases. 
(183) Richard A. Zalik, Auburn University, Auburn 

(899-42-205) 
9:30AM Macdonald functions and q-hypergeometric 

(184) functions . 
Naihuan jing, North Carolina State Univers ity 
(899-05·203) 

1 0:00 AM On Bernstein type inequality for rational functions 
(1 85) with a prescribed zero. 

Roy C. jones, Jr., Xin Li , Ram N. Mohapatra'', 
University of Central Florida, and Rita Rodriguez, 
University of West Florida (899-41·231) 

1 0:30AM On Sobolev orthogonality for the generalized 
(1 86) Laguerre polynomials. 

Miguel A. Pinar* and Teresa E. Perez, University of 
Granada, Spain (899·33-1 52) 

Special Session on Wavelets for PDEs and Integral 
Equations, II 

8:30 AM - ] 0:50 AM 

8:30 AM Wavelets, turbulence and boundary value problems 
(187) for partial differential equations. 

John Weiss, Aware, Inc., Cambridge, Massachusetts 
(899·35·58) 

9:00AM An elem ent free boundary point method based on 
(188) wavelet radial basis functions. Preliminary report. 

john R. Williams* and Kevin Amaratunga, 
Massachusetts Institute of Technology (899-42-243) 

MARCH1995 NOTICES OF THE AMS 407 



Program of the Sessions - Orlando, FL, Saturday, March 7 8 (cant' d.) 

9:30AM Fast wavelet transforms for matrices arising from 
(189) boundary element methods. 

Dave M. Bond*, Stephen A. Vavasis, Cornell 
University, Ithaca, and Palghat S. Ramesh, Xerox 
Corporation (899-65-35) 

1 0 :00 AM Wavelet algorithms for illumination computations. 
(1 90) Peter Schroder, University of South Carolina, 

Columbia (899-42-97) 
10:30 AM Fast wavelet methods for time dependent problems. 

(191) Stanley Osher and A. Jiang'' , University of 
California, Los Angeles (899-65-96) 

Special Session on Scientific Applications of Geometry 
and Topology, Ill 

8:50 AM - 1 0:40 AM 

8:50 AM Energies of knots. Preliminary report. 
(192) Yuanan Diao*, Kennesaw State College, Buks van 

Rensbu rg, York University, and Claus Ernst, 
Western Kentucky University (899-55-141) 

9:30 AM The nature of small equilateral polygonal knots . 
(1 93) Preliminary report. 

Kenneth C. Millett, University of California, Santa 
Barbara (899-57-145) 

10:10 AM Entanglement complexity of linked circles in Z 3 . 
(194) Stuart G. Whittington, University of Toronto 

(899-5 7 -40) 

Special Session on New Trends in Generalized 
Functions, Ill 

9:00AM- 10:50 AM 

9:00 AM The Hilbert transform of periodic distributions. 
(195) Jagdish N. Pandey, Carleton University 

(899-47-151) 
9:30 AM Hankel transforms in generalized fock spaces. 

(196) Preliminary report . 
John Schmeelk, Virg inia Commonwealth University 
(899-46-24) 

1 0:00 AM Orthogonal expansions of distributions 
(1 97) concentrated on manifolds. Preliminary report. 

Gilbert G. Walter, Univers ity of Wisconsin , 
Milwaukee (899-41-1 04) 

1 0 :30 AM Wavelet expansions of hyperfunctions on the real 
(198) line. 

Ahmed I. Zayed, University of Central Florida 
(899-46-50) 

Invited Address 

11:10 AM- NOON 

(199) Wavelets: From abstract mathematics to hardware. 
Bjorn jawerth, University of South Carolina, 
Columbia (899-42-267) 

Invited Address 

1:25PM-2:15PM 

(200) Minimal sets of flows on 5 3 : The Seifert conjecture. 
Krystyna Kuperberg, Auburn University, Auburn 
(899-58-142) 

Special Session on The Geometry of Dynamical 
Systems, IV 

2:30 PM - 5:20 PM 

2:30PM Higher dimensional "solenoids". 
(201) Robert F. Williams , University of Texas, Austin 

(899-58-1 77) 

3:00 PM Self-similarity in inverse limit spaces for the Tent 
(202) family. 

Marcy Barge, Montana State University, Karen M. 
Brucks, University of Wisconsin, Milwaukee , and 
Beverly Diamond '' , College of Charleston 
(899-54-1 2 5) 

3:30PM Near homeomorphisms and chainable inverse limit 
(203) spaces. Prel iminary report . 

james Lee Kassebaum, Montana State University 
(899-5 1-124) 

4:00PM On the classification of2-dimensional hyperbolic 
(204) attractors. Preliminary report. 

William L. Bloch, University of Texas, Austin 
(899-58-136) 

4 :30 PM Orbits of fixed-point-free , volume-preserving flows. 
(205) Greg Kuperberg , University of Chicago 

(899-58-250) 

5:00 PM The topology of stirred fluids 
(206) judy Kennedy*, University of Delaware, and james 

A. Yorke, University of Maryland, Baltimore County 
(899-54-190) 

Special Session on Classifying Spaces and 
Cohomology of Groups, Ill 

2:30 PM - 5:20 PM 

2:30PM The mod 2 cohomology of the Mathieu group M24. 
(207) Preliminary report. 

John S. Maginnis, Kansas State University 
(899-20-39) 

3:00PM The cohomology of PSU4(3), MeL and Ly. 
(208) Alejandro Adem, University of Wisconsin, Madison , 

and R. James Milgram* , University of New Mexico 
(899-20-72) 

3:30PM Problem Session 
4 :30 PM Farrell cohomology and centralizers of elementary 

(209) Abelian p-subgroups. 
Chun-Nip Lee, Massachusetts Institute of 
Technology (899-55 -07) 

5:00 PM Calculating the cohomology of p -groups. 
(21 0) Preliminary report. 

Jon Carlson, University of Georgia (899-20-1 38) 

Special Session on Discrete Conformal Geometry, IV 

2:30 PM - 5:40 PM 

2:30PM On the convergence of circle packings to conformal 
(211) maps. Preliminary report. 

Zheng-Xu He, University of California at San Diego, 
LaJolla, and Oded Schramm*, Weizmann Institute 
of Science, Israel (899-30-178) 

3:10PM Finite subdivision rules and combinatorial moduli. 
(212) Preliminary report. 

james W. Cannon, Brigham Young University, 
William J. Floyd , Virginia Polytech Institute & State 
University, and Walter R. Parry'' , Eastern Michigan 
University (899-20-126) 

3:50PM Finite subdivision rules, circle packings, and 
(213) squared rectangles. Preliminary report. 

James W. Cannon, Brigham Young University, 
William J. Floyd*, Virginia Polytech Institute & State 
University, and Walter R. Parry, Eastern Michigan 
University (899-05-143) 

4:30PM Higher dimensional isoperimetric functions for 
(21 4) groups. 

Juan M. Alonso*, Stockholm University, Sweden, 
William A. Bogley, Robert M. Burton, Jr., 
Oregon State University, Stephen J. Pride and X. 
Wang, University of Glasgow, United Kingdom 
(899-20-167) 
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5: 1 0 PM Croups acting on certain polygonal complexes of 
(21 5) nonpositive curvature. 

Ilia Kapovitch, City College, City University of New 
York (899-20-268) 

Special Session on Combinatorics and Graph Theory, 
Ill 

2:30PM-5:10PM 

2:30PM The connection between graph theory and the 
(216) product property for ordered sets. Preliminary 

report. 
Bernd S. W. Schroder, Hampton University 
(899-06-31) 

3:00PM Choice numbers and covering numbers. 
(217) Dean Hoffman and P. D. Johnson, Jr.'' , Auburn 

University, Auburn (899-05- 32) 

3:30PM Kirkman's school projects. 
(21 8) Walter D. Wallis , Southern Illinois University, 

Carbondale (899-05-111) 

4:00 PM Graphs in social impact studies. Preliminary report. 
(21 9) Bibb Latane and Frederick Hoffman'', Florida 

Atlantic University (899-05-202) 

4:30PM A few favorite problems in combinatorics and graph 
(220) theory. 

Paul Erdos, Hungarian Academy of Sciences, 
Hungary (899-05-255) 

Special Session on Inverse and Ill-posed Problems, Ill 

2:30 PM - 5:20 PM 

2:30PM Continuous dependence of nonnegative solutions of 
(221) the heat equation on noncharacteristic Cauchy 

data . 
J. R. Dorroh, Louisiana State University, Baton 
Rouge (899-3 5-41) 

3:00PM A system of reaction-diffusion equations arising in 
(222) the theory ofreinforced random walks. 

Howard A. Levine<•, Iowa State University, and 
Brian D. Sleeman, University of Dundee, Scotland 
(899-35-79) 

3:30PM The closed curve problem. 
(223) Paul D. Scofield , Lyon College (899-53-64) 

4:00 PM Various new results on determination of unknown 
(224) coefficients in parabolic equations. 

Hong-Ming Yin , University of Notre Dame 
(899-35-59) 

4:30PM On the radiation problem for the backward heat 
(225) equation. 

Lawrence E. Payne, Cornell Univers ity, Ithaca 
(899-35-18) 

5:00PM Some numerical experiments on some singular 
(226) integral equations. 

John R. Cannon··· and R. Ponnapalli , University of 
Central Florida (899-65-11 0) 

Special Session on Future Directions For The 
Mathematics Doctorate, IV 

2:30PM - 3:55 PM 

2:30PM Expectations in the mathematics doctoral program. 
.. (227) Jean A. Larson, University of Florida (899-98-213) 

3:00 PM Experiences and opinions of a director of graduate 
.. (228) studies. 

Joe L. Mott, (899-98-21 0) 

3:25PM Discussion 

Special Session on Solitons and Nonlinear Waves, Ill 

2:30 PM - 5:20 PM 

2:30PM Soliton equations and automorphic forms. 
(229) Preliminary report. 

Min Ho Lee, University of Northern Iowa 
(899-3 5-11) 

3:00 PM Asymptotic behavior of solutions to nonlinear, 
(230) dispersive wave equations with a nonlocal 

dissipation. 
jerry L. Bona, Keith S. Promislow<• and Clarence 
Eugene Wayne, Pennsylvania State Univers ity, 
University Park (899-35 -75) 

3:30PM Global existence and uniqueness of solutions to 
(2 31) quasilinear wave equation. 

Irena Lasiecka, University of Virginia (899-35-119) 

4:00 PM Compressible plane potential flow with streamline 
(232) pattern y- j(x) =constant. 

Om P. Chandna··· and Iqbal Husain , University of 
Windsor (899-76-1 3) 

4:30PM Non-linear atmospheric waves. 
(233) P. Kandaswamy, Bharathiar University, India 

(899-76-53) 

5:00 PM Hydrodynamic coefficients of an oscillating circular 
(2 34) cylinder. 

Matiur Rahman, Technical University of Nova Scotia 
(899-76-12) 

Special Session on Finite Groups and Related Topics, 
IV 

2:30 PM - 5:50 PM 

2:30PM p-subgroups of the rational group E8 (Q). 
(2 3 5) Robert L. Griess, Jr., University of Michigan, Ann 

Arbor (899-20-1 99) 

3:00PM Conjugacy of alternating groups of degree 5 and 
(236) SL(2, 5) subgroups of the complex Lie group of type 

Es. 
Darrin D. Frey, University of Michigan , Ann Arbor 
(899-20-166) 

3:30PM Generalized Kac-Moody superalgebras. 
(2 3 7) Urmie Ray, University of Cambridge, United 

Kingdom (899-20-165) 

4:00 PM Flocks of oval cones. 
(238) Norman L. johnson, University of Iowa 

(899-51-221) 

4:30PM Prime graphs and equations on finite groups . 
(239) Preliminary report . 

Nobuo liyori, Ohio State University, Columbus, and 
Hiroyoshi Yamaki ''' , Kumamoto University, Japan 
(899-20-48) 

5:00PM The maximal subgroups of the almost simple 
(240) Chevalley groups of type F4. Preliminary report. 

Kay Magaard, Wayne State University (899-20-99) 

5:30PM On the importance of being Z·'·. Preliminary report. 
(241) Ron Solomon, Ohio State University, Columbus 

(899-20-139) 

Special Session on Commutative Algebra, IV 

2:30 PM - 5:50 PM 

2:30PM Modules of complxity 2 over complete intersections. 
(242) Luchezar L. Avramov<• , Purdue University, West 

Lafayette , and Ragnar·Oiaf Buchweitz, University 
of Toronto (899-1 3-1 75) 

3:00PM Hop( Galois theory for orders in I<Cp3 . 
(243) Robert G. Underwood, Auburn University, 

Montgomery (899-1 3-45) 
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Program of the Sessions - Orlando, FL, Saturday, March 7 8 (cont'd.) 

3:30PM 
(244) 

4:00PM 
(245) 

4:30PM 
(246) 

5:00PM 
(247) 

5:30PM 
(248) 

Idea/wise algebraic independence for elements of 
the completion of a local domain. Preliminary report. 
William J. Heinzer*, Purdue University, West 
Lafayette, Christel Rotthaus, Michigan State 
University, and Sylvia M. Wiegand, University of 
Nebraska, Lincoln (899-13-1 34) 

A generalization of a well-known theorem on 
excellent, normal rings. 
Christel Rotthaus, Michigan State University 
(899-1 3-1 73) 

Ideal theory in two-dimensional regular local 
domains and birational extensions. 
William J. Heinzer, Purdue University, West 
Lafayette, and David Lantz'' , Colgate University 
(899-13-227) 
Prime ideals in two-dimensional domains over the 
integers. 
Aihua Li, Bismarck State College, and Sylvia M. 
Wiegand*, University of Nebraska, Lincoln 
(899-1 3-261) 

Uppers in R[X] and a condition of Wiegand. 
Stephen j. McAdam*, University of Texas, Austin, 
and Chandni Shah, University of California, 
Riverside (899-13-61) 

Special Session on Scientific Applications of Geometry 
and Topology, IV 

2:30 PM - 4:20 PM 

2:30PM 
(249) 

3:10PM 
(250) 

3:50PM 
(251) 

Intrinsic chirality. 
Erica Flapan, Pomona College (899-57-23) 

Crossing commutative operators and knot 
polynomials. 
Ronald J. Knill, Tulane University (899-5 7-77) 

Conductivity invariants of links and tangles. 
Preliminary report. 
Louis H. Kauffman, University of Illinois, Chicago 
(899-57-154) 

Special Session on Sampling Theory, Wavelets and 
Signal Processing, Ill 

2:30PM-5:50PM 

2:30PM 
(252) 

3:00PM 
(253) 

3:30PM 
(254) 

4:00PM 
(255) 

4:30PM 
(256) 

5:00PM 
(257) 

A real-time denoising filter based on the wavelet 
maxima representation. Preliminary report. 
Lonnie H. Hudgins, Northrop Electronics Systems 
Division, California (899-68-179) 

The Gibbs phenomenon-An update and recent 
results. 
Abdul J. Jerri, Clarkson University (899-41-11 8) 
Periodic sampling and computed tomography. 
Adel Faridani, Oregon State University 
(899-94-204) 

New sampling results and applications. 
David F. Walnut, George Mason University 
(899-42-93) 

An algorithm for isolating periodicities from a 
sparse set of noisy measurements. 
Stephen D. Casey, American University 
(899-94-230) 

Applications of signal processing methods to 
boundary-initial value problems. Preliminary report. 
P. A. McCoy, United States Naval Academy 
and United States Naval Research Laboratory 
(899-35-34) 

5:30PM Convergence rates of wavelet expansions. 
(258) Mark Andrew Kon, Boston University, and Louise 

A. Raphael *, Howard University (899-42-188) 

Session on Approximations and Expansions 

2:30PM-4:10PM 

2:30PM 
(259) 

2:45 PM 
(260) 

3:00PM 
(261) 

3:15PM 
(262) 

3:30PM 
(263) 

3:45PM 
(264) 

4 :00PM 
(265) 

Centra/limit theorem, weak law of large numbers 
for Martingales in Banach spaces and weak 
invariance principle - a quantitative study. 
Preliminary report. 
George A. Anastassiou, University of Memphis 
(899-41-04) 
Splines and the Gibbs-Wilbraham phenomenon. 
james H. Foster and Franklin B. Richards*, Weber 
State University (899-41 -43) 
Lipschitz-Nikolskii constants for the Trotter-Feller 
operator. Preliminary report. 
Mi Zhou, University of Memphis (899-41-46) 
New integral formulas for some classes of 
multivariate splines. 
Edward Neuman'' and Songfeng Xie, Southern 
Illinois University, Carbondale (899-41-1 03) 
1m beddings of weighted Orlicz-Sobolev spaces. 
Pawan K. Jain, University of Delhi , India 
(899-41 -1 09) 

Construction of spaces spanned by translates of box 
splines. 
Rong-Qing Jia, University of Alberta, and Don 
Hong*, Texas A & M University, Austin (899-41-11 7) 
Inequalities in simultaneous approximation. 
Katherine Balazs, Auburn, Alabama (899-41-1 86) 

Robert J. Daverman 
Associate Secretary 
Knoxville, Tennessee 

410 NOTICES OF THE AMS VOLUME 42, NUMBER 3 



( . ) AMERICAN MATHEMATICAL SOCIETY 

· ..<b(!NDEO \'T:-'b'b 

Please read the reverse side of this form to determine what member
ship category you are eligible for. Then fill out this application and 
return it as soon as possible. 

Family Name First Middle 

Place of Birth ...... . ..... . ... . . . . . ............. .. .. ...... . .. ... . 
City State Country 

Date of Birth ....... . .•...... . •... . ............. . .. ... ... ... ..... 
Day Month Year 

If formerly a member of AMS, please indicate dates . ... .. ... .... ... . . . . . 

Check here if you are now a member of either MAA D or SIAM D 

Degrees, with institutions and dates .. ... ...... . ..... . . ... ... .. ... .. . 

Present position ... .. .. .. . .. . ... . .. ..... . ..... . .. .. .. ...... ..... . 

Firm or institution . ..... . .... . . .... . .. • . ..... . ......... ...•. . . .... 

City State Zip/Country 

Primary Fields of Interest (choose five from the list at right) 

Secondary Fields of Interest (choose from the list at right) 

Address for all mail 

Telephone number(s) ........ .. . . . ... . ... . .... . .. ... . . ..... . . . .. . . 

Electronic address . .. .. ................ . . ... .. ... . •. . .. . ... . · ..... 

Signature 

Prepayment Methods and Mailing Addresses 
All payments must be in U.S. Funds. 

Send checks, money orders, UNESCO coupons to American Mathematical 
Society, P.O. Box 5904, Boston, MA 02206-5904 

To use VISA or MasterCard, fill in information requested and mail to American 
Mathematical Society, P.O. Box 6248, Providence, Rl 02940-6248 or call (401) 
455-4000 or 1-800-321-4AMS. 

For Foreign Bank Transfers : The name and address of the AMS bank is State 
Street Bank and Trust Company, 225 Franklin St., ABA #011000028, Account 
#0128-262-3, Boston, MA 02110. 

VISA D MasterCard D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . 
Account number Expiration date 

MSNO 

Application for Membership 1995 

(January-December) 

Date ................ 19 . .. . .. ...... . .. . 

Fields of Interest 
If you wish to be on the mailing lists to receive information 
about publications in fields of mathematics in which you 
have an interest, please consult the list of major headings 
below. These categories will be added to your computer 
record so that you will be informed of new publications or 
special sales in the fields you have indicated. 

EME Education/Mathematics Education 
00 General 
01 History and biography 
03 Mathematical iogic and foundations 
04 Set theory 
05 Combinatorics 
06 Order, lattices, ordered algebraic structures 
08 General algebraic systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra; matrix theory 
16 Associative rings and algebras 
17 Nonassociative rings and algebras 
18 Category theory, homological algebra 
19 K-theory 
20 Group theory and generalizations 
22 Topological groups, Lie groups 
26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variables and analytic spaces 
33 Special functions 
34 Ordinary differential equations 
35 Partial differential equations 
39 Finite differences and functional equations 
40 Sequences, series, summability 
41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational calculus 
45 Integral equations 
46 Functional analysis 
47 Operator theory 
49 Calculus of variations and optimal control; 

optimization 
51 Geometry 
52 Convex and discrete geometry 
53 Differential geometry 
54 General topology 
55 Algebraic topology 
57 Manifolds and cell complexes 
58 Global analysis, analysis on manifolds 
60 Probability theory and stochastic processes 
62 Statistics 
65 Numerical analysis 
68 Computer science 
70 Mechanics of particles and systems 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum theory 
82 Statistical mechanics, structure of matter 
83 Relativity and gravitational theory 
85 Astronomy and astrophysics 
86 Geophysics 
90 Economics, operations research, programming, 

games 
92 Biology and other natural sciences, behavioral 

sciences 
93 Systems theory; control 
94 Information and communication, circuits 



Membership Categories 

Please read the following to determine what membership category you are 
eligible for, and then indicate below the category for which you are applying. 

For ordinary members whose annual professional income is below $45,000, 
the dues are $87; for those whose annual professional income Is $45,000 or 
more, the dues are $116. 

The CMS cooperative rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annual professional income is $45,000 or less, the 
dues are $74; for those whose annual professional income is above $45,000, 
the dues are $99. 

For a joint family membership, one member pays ordinary dues, based 
on his or her income; the other pays ordinary dues based on his or her income, 
less $20. (Only the member p~ylng full dues will receive the Notices and the 
Bulletin as a privilege of membership, but both members will be accorded all 
other privileges of membership.) 

Minimum dues for contributing members are $174. 
For either students or unemployed individuals, dues are $29, and annual 

verification is required. 
The annual dues for reciprocity members who reside outside the U.S. and 

Canada are $58. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($87 or $116). 

The annual ques for category-S members, those who reside in developing 
countries, are $16. Members can chose only one privilege journal. Please 
indicate your choice below. 

Members can purchase a multi-year membership by prepaying their cur
rent dues rate for either two, three, four or five years. This option is not available 
to category-S, unemployed, or student members. 

1995 Dues Schedule (January through December) 

Ordinary member . .. . . . . . ... . . . ... • . . . . . .. .. .... . . . .. 0 $870$116 

CMS Cooperative rate .. . ... .. . . . . . . .. . . . . . . . . . .. . .. ... 0 $740 $99 

Joint family member (full rate) .. . ...... .. . .. .. .. ..... . . . 0$870$116 

Joint family member (reduced rate) .... ... .. . . . . . . . . .. . .. . 0 $67 0 $96 

Contributing member (minimum $174) . . .... . . . . . . . . . ... . . . . . .... . . 0 

Student member (please verify) 1 . •.••• . . . . . . .. . •• . .• . • • . • . • .. . 0 $29 

Unemployed member (please verifd . . . . . ... .. .. .. .. . . . . . . . .. . 0 $29 

Reciprocity member (please verify)3 .. . .. .. .. . . . . .. . 0 $58 0 $87 0 $116 

Category-S membe r4 . . • . . . . • . . . . . . . • . • . . . . • . • . . • . . . . . . . • . . • 0 $16 

Multi-year membership ... .. . .. . . . . . .. . . . ... $ .. . ... . for .. . . ... years 

1 Student Verification (sign below) 

I am a full-time student at . .. .. . . . ... ..... ...... .. .. . . . . . . . . . ... . . . 

... . .. . . .. ... .. . .. . .. . . .. . . ... . . . . currently working toward a degree. 

2 Unemployed Verification (sign below) I am currently unemployed and ac
tively seeking employment. My unemployment status is not a result of voluntary 
resignation or of retirement from my last position. 

3 Reciprocity Membership Verification (sign beloW) I am currently a member 
of the society indicated on the right and am therefore eligible for reciprocity 
membership. 

Signature 

4 0 send NOTICES 0 send BULLETIN 

Reciprocating Societies 

0 Allahabad Mathematical Society 
0 Asociaci6n Matematica Espanola 
D Australian Mathematical Society 
0 Berliner Mathematische Gessellschaft e.V. 
0 Calcutta Mathematical Society 
0 Croatian Mathematical Society 
0 Dansk Matematisk Forening 
0 Deutsche Mathematiker-Vereinigung e.V. 
0 Edinburgh Mathematical Society 
0 Egyptian Mathematical Society 
0 Gesellschaft fUr Angewandte 

Mathematik und Mechanik 
D Glasgow Mathematical Association 
D Hellenic Mathematical Society 
D Indian Mathematical Society 
D Iranian Mathematical Society 
D Irish Mathematical Society 
D fslenzka Staerofraeoafelagio 
0 Israel Mathematical Union 
0 Janos Bolyai Mathematical Society 
0 Korean Mathematical Society 
0 London Mathematical Society 
0 Malaysian Mathematical Society 
0 Mathematical Society of Japan 
0 Mathematical Society of the Philippines 
0 Mathematical Society of the Republic of China 
0 Nepal Mathematical Society 
D New Zealand Mathematical Society 
0 Nigerian Mathematical Society 
D Norsk Matematisk Forening 
D bsterreichische Matb~matische Gesellschaft 
D Polskie Towarzystwo Matematyczne 
D Punjab Mathematical Society 
D Ramanujan Mathematical Society 
D Real Sociedad Matematica Espanola 
D Saudi-Association for Mathematical Sciences 
D Sociedad Colombiana de Matematica 
0 Sociedad de Matematica de Chile 
0 Sociedad Matematica de Ia 

Republica Dominicana 
D Sociedad Matematica Mexicana 
0 Sociedade Brasileira Matematica 
0 Sociedade Brasileira de Matematica 

Aplicada e Computacional 
0 Sociedade Paranaense de Matematica 
0 Sociedade Portuguesa de Matematica 
0 Societat Catalana de Matematiques 
0 Societatea Matematicienilor din Romania 
0 Societe de Mathematiques Appliquees 

et lndustrielles 
0 Societe Math9matique de Belgique 
0 Societe Mathematique de France 
0 Societe Mathematique Suisse 
0 Society of Associations of Mathematicians 

& Computer Science of Macedonia 
0 South African Mathematical Society 
0 Southeast Asian Mathematical Society 
0 Suomen Matemaattinen Yhdistys 
0 Svenska Matematikersamfundet 
0 Union Mathematica Argentina 
0 Union of Bulgarian Mathematicians 
0 Union of Czech Mathematicians 

and Physicists 
D Union of Slovak Mathematicians 

and Physicists 
D Unione Matematica ltaliana 
D Vijnana Parishad of India 
0 Wiskundig Genootschap 



ORDERED 

Name 

Address 

City 

State 

Zip 

Country 

Code 

e-mail 

Qty. Code 

PAYMENT 
0 MasterCard 

Card Number 

Signature 

BY MAIL TO 

Name 

Address 

City 

State 

Zip 

Country 

Code 

e-mail 

Title Price 

Optional delivery by air to foreign addresses 
$6.50 
per copy 

Residents of Canada, please include 7% GST 

METHOD 
0 Visa 0 Check or Money Order 

Expiration Date 

( I F 

Total 

CHARGE BY PHONE IN us AND CANADA 

DIFFERENT) 

For orders with 
remittances 
American Mathematical 
Society 
P. 0. Box 5904 
Boston, MA 
02206-5904 
401.455.4000 

For VISA or 
MasterCard orders 
American Mathematical 
Society 
P. 0. Box 6248 
Providence, Rhode Island 
02940-6248 
800.321.4AMS 
(800.321.4267) 
cust-serv@math.ams.org 

Please send me 
information about AMS 
membership 

0 individual 
0 institutional 
0 corporate 
0 institutional associate 

800.321.4AMS 
Publications, videotapes, oind miscellaneous items are sent via UPS to U.S . residential addresses, RPS or UPS to U.S. business addresses , and as printed matter elsewhere unless another delivery method is requested. 
Charges for surface delivery are paid by the AMS. For air delivery outside the U.S., please include an additional S6.SO per item. Software is sent via UPS Second Day Air to U.S. addresses and via U.S. Postal Service air parcel 

post to addresses outside the United States. Add shipping and handling for software: S8 per order in the U.S. and Canada; outside the U.S. and Canada S35 per order (S 1·5 per order for AMS·TeX and/or AMSFonts only) . 
Journal back numbers , Mathematical Reviews indexes, and review volumes are sent via surface mail to any destination unless air delivery is requested. Postage for surface mail is paid by the AMS. Air delivery rates , which 
will be quoted upon request, must be paid by the purchaser. 

Customers in these areas should request price information and order directly from the indicated distributors : EUROPE, MIDDLE EAST, AFRICA: Oxford University Press, Walton Street, Oxford OX2 6DP England. Tel : 0865 
56767, Telefax 0865 56646, Telex 837330 OXPRES G; exclus ive distributor of AMS books. INDIA: International Book Agency, flat No.2, Nirala Market, Nirala Nagar, luck now, 226·020, India. Tel : 70506, Fax Nos: 79079, 

242061,230376: exclusive distributor of AMS books. JAPAN: Maruzen Co. ltd., P. 0. Box 5050, Tokyo International! 00·3 1,Japan. Tel. Tokyo: 03·3272·7211 , Telex J26516: exclusive distributor of AMS books and journals. 



Fold here 

BUSINESS REPLY MAIL 
FIRST-CLASS MAIL PERMIT NO. 554B PROVIDENCE, RI 

POSTAGE WILL BE PAID BY ADDRESSEE 

Membership and Customer Services 

AMERICAN MATHEMATICAL SOCIETY 
P. 0. Box 6248 
Providence, RI 02940-9943 

111 ••••• 1.11.1 ••• 1 •• 111 ... 1.1 •• 1.1 ••• 1 •• 1 •• 11.11 ••• 1 

Fold here 

Staple here 

NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 



Members of the Society who 

move or change positions are 

urged to notify the Provi

dence Office as soon as 

possible .. 

Journal mail ing lists must be 

printed four to six weeks 

before the issue date. 

Therefore, in order to avoid 

disruption of service, 

members are requested to 

provide the required notice 

well in advance. 

Besides mailing addresses for 

members, the Society's 

record s contain information 

about members' positions 

and their employers (for 

publication in the Combined 

Membership List). In addi

tion , the AMS maintains 

records of members' honors, 

awards, and information on 

Society service. 

When changing their 

addresses, members are 

urged to cooperate by 

supplying the requested 

information . 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 appropri

ate for the AMS records, and 

mail it to : 

Customer Services 

AMS 

P.O. Box 6248 

Providence, Rl 02940 

or send the information on 

the form by e-mail to: 

amsmem@math. ams. org or 

cust- serv@math . ams.org 

Name -------------------------------------------------

Customer code 

Change effective as of -----------------------------------

Old mailing address 

New mailing address 

New position --------------------------------------
If mailing address is not that of your employer, 

please supply the following informations: 

New employer 

Location of employer (city, state, zip code, country) 

Telephone number ---------------------------------------

e-mail 

Recent honors and awards 



Fold here 

BUSINESS REPLY MAIL 
FIRST-CLASS MAIL PERMIT NO. 554B PROVIDENCE, RI 

POSTAGE WILL BE PAID BY ADDRESSEE 

Membership and Customer Services 

AMERICAN MATHEMATICAL SOCIETY 
P. 0. Box 6248 
Providence, RI 02940-9943 

111 ••••• 1.11.1 •• .1 •• 111 ••• 1.1 •• 1.1 ... 1 •• 1 .. 11.11 ••• 1 

Fold here 

NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 



Combinmg presentation of new results w1th m-depth surveys of recent work, th1s book focuses on 
representation theory and harmonic analysiS on real and p-ad1c groups. The papers are based on 
lectures presented at a conference ded1cated to the memory of Larry Corw1n and held at Rutgers 
University in February 1993 . The book presents a survey of harmonic analysis on nilpotent 
homogeneous spaces , results on multi-plicity formulas for induced representations , new methods 
for constructing unitary representations of real reductive groups , and a unified treatment of Paly
Wiener Theorems for real and p-adic reductive groups. A timely publication featuring contributions 
by some of the top researchers in the field, this book offers a perspective not often found in 
conference proceedings. 
November 1 g94. 256 pp. (softcover). ISBN 0-821 8-0300-X. 1991 MSC: 22, 60. Individual Member 
$28, List Price $46, Institutional .Member $37. Ordering Code CONM/177NA 
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SPRINGER FOR MATHEMATICS 

Graduate Texts 
.Jn Mathemati~ 

Oa\·id Eisenbud 

Commutative 
Algebra 
with a View Toward 
Algebraic Geometry , __ 

D. EISENBUO, Brandeis University, 
Waltham, MA 

COMMUTATIVE ALGEBRA 
With a View Toward 
Algebraic Geometry 

This book presents commutative algebra in a way 
that includes the geometric ideas that played a 
great role in its formation; with a view, in short, 
towards Algebraic Geometry. It begins with a 
chapter following commutative algebra histor
ically, up to the amazing results by Hilbert at 
the end of the 19th Century. A treatment of the 
fundamental connection between algebra and 
geometry established by the Nullstellensatz is 
included. Subsequent chapters systematically 
treat the basic ideas of commutative algebra, 
emphasizing their origins and significance. 
Novel features include a long chapter on Grabner 
Bases and a simple and concrete treatment of 
duality theory and Gorenstein rings. There is a 
wealth of problems, many written as invitations 
to the reader to work out related pieces of 
theory. The reader should have a familiarity 
with algebra at the level of a strong undergrad
uate or first-year graduate course. The text, 
written in a pleasant style by a leading expert, 
presents the material with a great deal of useful 
insight and motivation. 

1995/APP. 800 PP., 90 ILLUS. 
HARDCOVER: $69.50/ISBN 0-387-94268-8 
SOFTCOVER: $37.50/ISBN 0-387-94269-6 
GRADUATE TEXTS IN MATHEMATICS, VOLUME 150 

Third Edition 
S. LANG, Yale University, New Haven, CT 

DIFFERENTIAL 
AND RIEMANNIAN 
MANIFOLDS 
This text provides an introduction to the basic 
concepts in differential topology, differential 
geometry and differential equations. The author 
lays down the foundations for infinite-dimen
sional manifolds, modeled on Banach and Hilbert 
spaces, rather than finite-dimensional spaces. 
This is the third edition of Lang's book on 
Differential Manifolds; in this latest expansion 
three chapters have been added on Riemannian 
and pseudo-Riemannian geometry, and the 
section on sprays and Stokes's theorem have 
been rewritten. 

1995/APP. 344 PP., 20 ILLUS./HARDCOVER 
$49.50/ISBN 0-387-94338-2 
GRADUATE TEXTS IN MATHEMATICS, VOLUME 160 

P. MALLIAVIN, University of Paris; 
In Cooperation with H. AIRAULT, L. KAY, 
and G. LETAC 

INTEGRATION AND 
PROBABILITY 
This book is designed to be an introduction to 
analysis with the proper mix of abstract theo
ries and concrete problems. It starts with gen
eral measure theory, treats Borel and Radon 
measures (with particular attention paid to 
Lebesgue measure) and introduces the reader to 
Fourier analysis in Euclidean space with a treat
ment of Sobolev space, distributions, and the 
Fourier analysis of such. It continues with a 
Hilbertian treatment of the basic laws of prob
ability including Doob' s martingale conver
gence theorem and finishes with Malliavin's 
"stochastic calculus of variations" developed in 
the context of Gaussian measure spaces. This 
invaluable contribution to the existing literature 
gives the reader a taste of the fact that analysis 
is not a collection of independent theories but 
can be treated as a whole. The book can serve 
as a text for a first year graduate course in real 
analysis. 

1995/APP. 360 PP./HARDCOVER/$44.00 
ISBN ().387 -94409-5 
GRADUATE TEXTS IN MATHEMATICS, VOLUME 157 

Also by G. LETAC 

EXERCISES AND SOLUTIONS 
MANUAL FOR INTEGRATION 
AND PROBABILITY 
BY PAUL MALLIAVIN 
1995/APP. 152 PP./SOFTCOVER/$29.00 
ISBN 0-387-94421-4 

T.V. LAM, University of California, 
Berkeley, CA 

EXERCISES IN CLASSICAL 
RING THEORY 
Based in a large part on Lam's text, A First 
Course in Noncommutative Rings, this book 
provides a comprehensive set of problems and 
solutions in ring theory that will serve not only 
as a teaching aid to instructors but also for stu
dents, who will see how theorems in ring theo
ry are applied to solving problems and how 
good proofs are written. Containing class-test
ed solutions to over 300 nontrivial problems, the 
book provides many basic facts that are not 
easy to find elsewhere- the "folklore" that the 
specialists all know, but for which there is no 
easy reference. Many of these exercises record 
such folklore, and the solution will provide the 
ultimate reference. This will especially be use
ful to "users" of ring theory, who will find a con
venient place to look up all the "tricks of the 
trade" in the subject- with full proofs. 

1995/287 PP./HARDCOVER/$49.00 
ISBN 0-387-94317-X 
PROBLEM BOOKS IN MATHEMATICS 

i Springer 
f 

B. JACOB, University of California, 
Santa Barbara, CA 

LINEAR FUNCTIONS 
AND MATRIX THEORY 
An Introduction 

The objective of this text is to bring a different 
vision to a first course in vectors, elementary 
matrix theory and linear transformations, includ
ing many of the key ingredients called for in cur
rent mathematics teaching reform efforts. The 
first two chapters deal with situations where lin
ear functions or linear ideas in geometry are 
required for their understanding. These situations 
provide the context in which the formal math
ematics is developed, and they are visited repeat
edly with increasing sophistication throughout 
the text. There are ample computational exer
cises so that students can develop familiarity with 
all the basic algorithms of the subject. However, 
there are also many problems which are not 
preceded by a worked out example of a similar
looking problem, so students must spend some 
time grappling with the concepts rather than 
rnirnicing procedures. Each section concludes 
with problems or projects which will reqnire more 
conversation and struggle and is designed for 
student collaborative work. A number of the 
group projects are open-ended, therefore, part 
of the project is finding how to formulate the 
question so that the mathematics can be applied. 
Throughout the text and in the problems, there 
are many occasions where the use of a graph
ing calculator or a computer laboratory is encour
aged for calculation. 

1995/APP. 348 PP., 55 ILLUS./SOFTCOVER 
$23.95(TENT.)/ISBN 0-387-94451-6 
TEXTBOOKS IN MATHEMATICAL SCIENCES 

G. TAMME, University of Regensburg, 
Germany 

INTRODUCTION TO 
ETALE COHOMOLOGY 
Etale cohomology is one of the most important 
methods in modern algebraic geometry and 
number theory. It has, in the last decade, brought 
fundamental new insights in arithmetic and 
algebraic geometric problems with many appli
cations and important results. This book gives 
a very easy introduction to etale cohomology, 
including, abelian categories, derived functors, 
Grothendieck topologies, sheaves, and etale 
cohomology of curves. The reader will find an 
appealing blend of brevity and "down-to-earth" 
argumentation. 

1994/186 PP./SOFTCOVER/$49.95 
ISBN 0-387-57116-7 
UNIVERSITEXT 

ORDER TODAY! 
• CALL: 1-800-SPRINGE(R) or 1-800-777-4643; 

In NJ 201-348-4033 or Fax Orders to: 
(201)-348-4505 (8:30 AM-5:30 PM EST) 

• WRITE: Send payment (check or credit card) plus 
$3.00 postage and handling for the first book 
and $1.00 for each additional book to: Springer 
Verlag New York Inc. , Dept. #S257 , PO Box 
2485, Secaucus, NJ 07096-2485 (CA, IL, MA, 
NJ , NY, PA, TX, VA, and VT residents add sales 
tax, Canadian residents add 7% GST) 

• VISIT: Your local technical bookstore 

Instructors: Call or write for information on 
textbook examination copies 
3/95 Reference: S257 
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