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matical Association of America. 
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journal Abstracts of papers presented to the American Mathematical Society in the 
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ARTICLES 

433 Ed Block Receives Citations 

Ed Block, Managing Director of the Society for Industrial and Applied 
Mathematics, has received special citations for his service to SIAM upon the 
announcement of his retirement. 

435 American Mathematical Society National Policy Statement 1994-1995 

Prepared by the Federal Policy Agenda Subcommittee of the AMS 
Committee on Science Policy, this document addresses public policy issues 
for the mathematical sciences. 

442 Recognition and Rewards in the Mathematical Sciences 

This article by Allyn Jackson summarizes a new report by the Joint Policy 
Board for Mathematics and describes some current views of the rewards 
system. 

445 New Mathematical Sciences Curriculum Initiative at the NSF 

The NSF has launched a major new initiative in undergraduate mathematics 
education. Allyn Jackson describes a recent workshop focused on the 
initiative. 

448 Perspectives on the Underrepresentation of Minorities in Mathematics: 
An Interview with James C. Turner Jr. 

James Turner has spent a good deal of time thinking about, and acting on, 
ideas to help underrepresented groups succeed in mathematics. Here he 
describes some of his experiences and ideas. 

451 Why Not Try a Sabbatical at the NSA? Ezra Brown 

This lively and informative article provides a personal perspective on what 
it's like to spend a sabbatical at the National Security Agency. 

FEATURE COLUMNS 

455 Computers and Mathematics Keith Devlin 

In the first of three software reviews this month, John Nolan mentions 
distressing bugs in the program IMAGE-Calculus. Then Mihai Cipu reports 
on his experiences using Mathematical MacTutor, and Frank Zizza reviews 
Mathematica Help Stack. 

464 Inside the AMS 

Donald G. Babbitt, formerly executive editor of Mathematical Reviews, has 
been appointed publisher of the AMS. This article by Allyn Jackson looks at 
Babbitt's new role. Also included here are the Ethical Guidelines proposed 
by the ad hoc Committee on Professional Responsibility. 

468 Washington Outlook 

Lisa Thompson provides an overview of federal funding for mathematics. 
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From the Executive Director ... 

DEFINING MATHEMATICAL SCHOLARSHIP 

Note: How to define scholarship is a matter of intense debate in the academic com
munity today. The following text. taken from the appendix to the report "Professional 
Recognition and Rewards in the Mathematical Sciences", provides a starting point for 
mathematical science departments trying to formulate a definition of scholarship. An 
article in this issue of the Notices provides further information about the report. 

College and university faculty members are scholars as well as teachers. They 
must stay abreast of the latest developments in their fields in order to remain effective 
as teachers. Academic scholars provide an important resource that can be drawn upon 
to address pressing local, regional, and national needs. 

But what is scholarship? For some, scholarship is defined narrowly as research 
leading to new knowledge that is publishable in the leading research journals. Others 
define scholarship broadly as any activity that leads to increased knowledge or under
standing on the part of the individual scholar. Between these two extremes is a variety of 
activities that may or may not be recognized as scholarly by those who make judgements 
about scholarship. 

Each mathematical sciences department should formulate an explicit and public 
definition of scholarship. This definition should, of course, be consistent with the mission 
of the institution. It should embrace the variety of scholarly activities in all fields that 
the institution and the department wish to encourage and support. 

Following is a draft definition of scholarship for the mathematical sciences that 
may serve as a guide to departments seeking to formulate their own definitions. This 
draft will, of course, need to be modified by each department to reflect its own values 
and mission and to conform to the institutional mission. 

Scholarship in the mathematical sciences includes: 

• research in core or applied areas that leads to new concepts, insights, discoveries, 
structures, theorems, or conjectures; 

• research that leads to the development of new mathematical techniques, or new 
applications of known techniques, for addressing problems in other fields including the 
sciences, the social sciences, medicine, and engineering; 

• research in teaching and learning that leads to new insights into how mathematical 
knowledge and skills are most effectively taught and learned at all levels; 

• synthesis, or integration, of existing scholarship, such as surveys, book reviews, 
and lists of open problems; 

• exposition that communicates mathematics to new audiences, or to established 
audiences with improved clarity, either orally or in writing, including technical commu
nications to scientists, engineers, and other mathematicians, as well as books, articles, 
multimedia materials, and presentations for teachers, government leaders, and the gen
eral public; 

• development of courses, curricula, or instructional materials for teaching math
ematics in K-12 as well as at the college level; and 

• development of software that provides new or improved tools for supporting 
research in mathematics or its applications, for communicating mathematics, or for 
teaching and learning mathematics. 

Good scholarship, in whatever form it takes, must be shared in order to have value. 
It must benefit more than just the scholar. The results of scholarly activities must be 
public and must be amenable to evaluation. Techniques appropriate for the evaluation of 
scholarship in the mathematical sciences include peer review and invitations to present 
results to others; awards and other forms of recognition; and impact measures, such 
as citations, evidence of the use of the scholarship in the work of others, evidence of 
improved effectiveness of a technique or activity as a result of the scholarly contribution, 
or evidence of improved understanding of mathematics on the part of some consumer 
group as a result of the scholarly activity. 

William J aco 
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Letters 

to the Editor 

Changes Facing the 
Mathematics Community 

The December Notices reinforced in me 
an impression that has been growing 
for some time: The mathematical com
munity does not appreciate the scope 
and importance of the changes sweeping 
American organizations. As the change 
wave hits the NSF, the community re
mains in a state of denial. We act as if 
it were all a fad, as if we need only add 
the new buzzwords to our vocabular
ies and do another creative rewriting of 
our grant proposals. Saunders MacLane 
undoubtedly speaks for many when he 
contemptuously writes, "Strategic re
search is the latest slogan" and argues 
that fundamental change in the outlook 
of the AMS is unnecessary. 

There has indeed been a lot of hype 
in the media about "competitiveness" 
and "quality" and "reengineering". But 
behind all the buzzwords is a very sim
ple notion that is revolutionizing Amer
ican society: organizations should be 
rationally designed. Each piece should 
contribute to the mission of the whole, 
not accidentally or incidentally, but in its 
essence. Central to the implementation 
of this idea is the breaking up of internal 
franchises or bottlenecks that allow elite 
groups within the organization to divert 
organizational resources to pursue their 
own goals. Company after company has 
been through this restructuring process 
and has shed thousands of jobs without 
noticeably affecting its ability to per
form its mission. Now the same ideas 
are being applied to government. Nat
urally, government has a great deal of 
inertia, and it will take a long time for 
these ideas to take hold. But the trend 
will be with us for a long time, and the 
sooner we all adjust to it the better. 

What this means is that arguing for 
the general goodness of mathematics is 
not going to have any long-term ef
fect on the allocation of federal funds. 
Anecdotes about the unreasonable ef
fectiveness of boolean algebra or Radon 

---------------

transforms are not going to be relevant 
to the debate that will go on (and al
ready is going on). The U.S. government 
has a mission to perform on behalf of 
the voters and taxpayers it represents. 
How will our program help it perform 
that mission? Is there any hard evidence 
to support the claim that countries that 
support mathematics have an advantage 
over countries that don't? If the NSF 
(and its Division of Mathematical Sci
ences) can't answer questions like these, 
it will lose its claim on public fund
ing. This was the import of the Senate 
subcommittee's warning (quoted in the 
"Washington Outlook" column) that the 
NSF could ''diminish into nothing more 
than a national endowment for science." 

Answering these questions will not 
be just a matter of better public rela
tions or better marketing of the same 
proposals, because the bulk of Ameri
can mathematics is not helping the U.S. 
government perform its mission. The 
research community is global, and it 
simply does not matter what country 
basic research comes from. (When we 
use a Fourier transform, we do not care 
that Fourier was French.) Federal sup
port will eventually go almost entirely 
to applicable mathematics and to mathe
maticians working with interdisciplinary 
teams of researchers on problems that 
will give the American economy an ad
vantage. Depending on your tastes, you 
might argue that this will lead to bad 
mathematics. But this is our problem, 
not the government's. 

It is only a matter of time before the 
same forces reorganize the university, 
and mathematics stands to suffer there as 
well. A mathematics department makes 
most of its money by teaching remedial 
service courses, as Gail Young's letter 
demonstrates very effectively. For the 
most part it provides this service reluc
tantly and badly and diverts the income 
to support its own major goal, research. 
It gets away with doing this because it 
has the mathematics franchise within its 
university and is free from competition. 
When the rational-design wave hits the 
universities, this franchise will end (per
haps in the way that Young envisions, 
with the establishment of a Department 
of Precalculus Mathematics), and math-
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ematics departments will either have to 
reorganize themselves to take remedial 
teaching seriously (hiring and firing as 
appropriate) or give up the bulk of their 
income (and fire without hiring). 

In short, the restructuring wave that 
is sweeping our society is not a fad, 
and it will not stop before it reaches 
us. The mathematical community will 
have to change completely over the next 
fifteen years or so, and we should be 
preparing ourselves, our students, and 
our departments for the shocks that are 
sure to come. The day when we could 
pursue our fancy and rationalize that 
someone will eventually find a use for it 
is fast ending. It is time that we took a 
good look at ourselves and our subject 
and asked whether there is some needed 
service that we can perform. Otherwise, 
most of us are going to be out on the 
street. 

Douglas Muder 
Mitre Corp. 

(Received December 27, 1993) 

Responses to John Saxon 
I am thrilled that the AMS has entered 
the debate on mathematics education, as 
evidenced by several recent letters and 
articles in the Notices. In the February 
issue was a strongly worded attack by 
John Saxon, a public school mathemat
ics textbook author and publisher, on 
the ideas embodied in the Curriculum 
and Evaluation Standards for School 
Mathematics published by the National 

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

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

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

The committee reserves the right to edit let
ters. 

Letters should be mailed to the Editor of the 
Notices, American Mathematical Society, P. 0. 
Box 6248, Providence, RI 02940, or sent by e
mail to notices@math. ams. org, and will be 
acknowledged on receipt. 
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Letters to the Editor

Council of Teachers of Mathematics in
1989. Give me a few paragraphs to
disagree as forcefully as I can.

Mr. Saxon correctly observes that
the current state of K-12 mathemat
ics education is abysmal. What he fails
to recognize is that the current pop
ulation of poorly prepared students is
the result of the current system. We
know that the current system does not
work, so his suggestions-of continuing
to teach paper-and-pencil computations,
toy word problems, algebraic manipula
tion as the primary skill to be acquired,
and calculus for a third of all seniors
have to be more contradictory than trying
a new system that, while perhaps not yet
fully tested, at least makes sense. And it
makes sense not just to the mathematics
educator "experts" who crafted it; a lot
of it (but certainly not all!) makes sense
to many of us out in the real world of
higher education.

I've been teaching mathematics, sta
tistics, and computer science at all lev
els in a state university with slightly
above-average college students. I've
seen the lack of preparation caused by a
high school curriculum that avoids get
ting into depth; never bothers to teach
students how to use their calculators
effectively; breaks mathematics down
into one-step algorithms devoid of un
derstanding; requires no writing; and
doesn't teach them much of anything
about discrete mathematics, logic, prob
lem solving, probability, and statistics
in order to let large numbers of them
take calculus in their senior year with no
intention of placing out of college cal
culus via the AP exam. It's the current
system that focuses on symbol pushing
instead of understanding that let one of
my students do a computation on a test
last week and conclude, thinking she had
the right answer, that a proposed sales
tax increase would amount to $200,000
per year per capita.

For the past few semesters I've been
teaching the mathematics content course
for elementary education majors. I use
one of the harder textbooks designed for
this subject and teach them real, hard
(for them) content, including, for exam-
ple, understanding the proof that V2 is
irrational and a mental perpetual calen
dar algorithm. But I also have them read
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the K-8 sections of the Standards and
preach the sensible parts of its gospel
throughout the course-that doing math
ematics involves effective communica
tion; that you need to learn to apply
problem-solving strategies to problems
that aren't from the same template as
the ones you've been shown how to do;
that once you get an answer to a prob
lem you need to see whether it makes
sense; and that mathematics is much
more a matter of modeling and solving
real world problems, reasoning logi
cally, finding patterns, and appreciating
the profound truths than it is calculating,
factoring polynomials, or plugging into
the right formula. Many of my students
are amazed, panicked, angry, and hos
tile at the beginning, clinging to what
they've learned to understand (and often
hate) as mathematics their whole lives.
By the end, I've won most of them over,
and they are going to be the really ef
fective teachers for the next generation;
I hope that the low grades I give to
those that still don't "get it" will prevent
them ultimately from landing a position
in which they could pass on their own
poor practices and attitudes.

So, obviously, there are strong opin
ions on both sides here. Thank you for
sponsoring the dialog among us "real
mathematicians" (who love, care about,
and do both research and teaching), for
it will affect us profoundly in the years
to come.

Jerrold W. Grossman
Oakland University

(Received February 8, 1994)

I am pleased to see issues of K-12
education being discussed in the AMS
Notices. It is long past the time when
the AMS and its members should have
become involved in K-12 education.

Let me disagree, however, with much
of what John Saxon wrote in the Febru
ary Notices. Granted, the NCTM Stan
dards are not perfect. Documents pro
duced by national committees seldom
are. And granted, there are many peda
gogical issues that need to be carefully
looked at-the use of calculators springs
to mind. But many mathematicians feel
that the Standards are pointing in the
right direction-towards the ability to
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solve complex problems and towards
mathematical understanding.

The best way to see what the Stan
dards make possible is to look at some
of the better curriculum material that
has been produced to "meet the Stan
dards". I will name only two of these:
the University of Chicago School Math
ematics Project (for middle school and
secondary) and Heath's elementary se
ries. Both of these have in common
an increase in sophistication, serious
ness, and thoughtfulness over previous
textbooks. Neither of them throw out
algorithms or are designed to produce
mathematically illiterate students. And
it is precisely the language of the Stan
dards that makes these books appealing
to school districts.

The comparison between a text se
ries like Heath's and Saxon's series
is quite illuminating. While Saxon has
his good points, the main message his
books give is that you learn mathemat
ics by learning specific algorithms for
specific and highly stylized situations,
and you do mathematics by applying
these algorithms to these specific and
highly stylized situations. This is not
what mathematicians do, it is not how
mathematics is used, and it is not what
we should be teaching our children.

Have the Standards been used to
justify bad mathematics teaching? Of
course. Bad teachers will use whatever
official jargon exists to justify what they
are doing. This is yet another reason
why mathematicians need to become
involved in K-12 mathematics.

Judith Roitman
The University of Kansas
(Received February 17, 1994)

Shame on the Editors of the Notices
for publishing John Saxon's self-serving
diatribe (Forum, Feb. 1994) as if it
were a serious contribution to the ongo
ing mathematics education debate! And
what are we, your readers, to make of
the "Editor's Note" that Saxon's math
ematics series "has been used in over
4,000 American schools"? Is it intended
to confer some sort of expert status on
John Saxon? Or does it merely say that
4,000 American schools are so desperate
for change that they will try anything
even the Saxon books?



As is so often the case with dem
agoguery, Saxon started by disingenu
ously setting up a straw man. a pro
foundly fallacious misstatement of the 
NCTM's "recent actions". This allowed 
him to pursue his agenda of denigrat
ing virtually everyone but John Saxon, 
thereby promoting his own materials at 
the expense of accuracy. veracity, and 
constructive discussion. Could you not 
see this transparent ploy? It is a well
known principle of elementary logic 
that false axioms permit one to prove 
even the most arrant nonsense; why did 
you waste our valuable reading time by 
printing this three-page example? 

There are so many logical inconsis
tencies and cheap rhetorical tricks in this 
article that the very length of any de
tailed response would accord it far more 
dignity than it deserves. However, let 
there be no doubt about the existence of 
such gamesmanship in this silly piece; 
here is one typical example. Saxon says: 

"Calculators and computers for 
classroom use had been recom
mended since 1972. Neither of 
these instruments had been shown 
to be effective at that time, but a 
drowning man will grasp at any 
straw. The NCTM felt that leader
ship was necessary, so they threw 
together a document ... " 

These few lines typify Saxon's ques
tionable logic and unquestionable mud
slinging. What does it mean to say that 
calculators and computers had not been 
"shown to be effective at that time"? 
Effective for what-for calculating and 
computing or (presumably) for educat
ing students in mathematics? If the lat
ter, how could one expect a proof of 
effectiveness at that time? Surely, one 
would need time to assess the effects, 
not only of the recommendation but of 
the various implementations of that rec
ommendation? Is Saxon claiming that 
there is no evidence now to support the 
wisdom of that recommendation then, or 
that there was no evidence then to sup
port the wisdom of that recommendation 
then, or ... ? No matter. The reader is 
not expected to consider this point seri
ously, anyway. because the NCTM is to 
be perceived as "a drowning man" that 
desperately and irresponsibly "throws 
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together" a document to save itself. 
Setting aside the legitimate question of 
whether or not one agrees with the 
NCTM's document, is Saxon's cynical 
portrayal of the circumstances of its cre
ation even remotely accurate? Was the 
NCTM trying to save itself? Hardly. Did 
the drafters of the document and those 
who approved it work in such haste 
that they did not carefully consider, 
weigh, and debate the implications of 
their words? I think not. Nevertheless, 
Saxon appears to believe that the mere 
fact that their recommendations conflict 
with his predilections gives him license 
to denigrate their efforts by innuendo. 

If John Saxon is really so desperate 
to promote his books, he should be re
quired to buy advertising space. Then 
he could say whatever he pleased, un
fettered by common sense, elementary 
logic, or good manners. 

William P. Berlinghoff 
Farmington, ME 

(Received February 25. 1994) 

Cultural Aspects of 
Mathematics Education Reform 

I find it hard to believe that mathematics 
education can be hindered by mistaken 
cultural assumptions of the simple sort 
adduced by Michael Fellows and Ann 
and Neal Koblitz in their paper "Cul
tural aspects of mathematics education 
reform" (these Notices, vol 41. Jan. 
1994). I suggest that their list of ex
amples of things we must avoid is just 
another entry in the ethnic and gender 
guilt sweepstakes that is infecting the 
universities these days. 

"We can easily let our own back
ground and biases affect the problems 
selected,'' they write. "As a result, chil
dren with different backgrounds have 
difficulty comprehending and relating 
to the unfamiliar material. Sometimes 
people who have the best intentions are 
guilty of this." 

1. "The Good Guys have a three
game lead ... for the pennant ... " is 
the way one California mathematics 
exam begins, and our authors warn, 
'' ... clearly boys are more likely than 
girls to be inspired by this example." 

2. Concerning a problem whose set
ting is the western migration (in this 
country) of the mid-nineteenth century, 
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they comment, "The perspective is that 
of the white colonists. Would Native 
American and Chicano children, many 
of whose ancestors were displaced or 
killed in the conquest of North America, 
identify with this point of view?" 

3. When the authors presented a 
graph problem to children in Peru and 
phrased it as a minimization of the num
ber of ice cream stands needed to serve 
the people of "Tourist Town" adequately, 
they found the children puzzled, because 
Peruvian ice cream is sold in such a way 
that the minimization asked for would be 
pointless in their experience or perhaps 
undesirable. 

Now, of course, a problem cannot 
get across to children if it is downright 
meaningless in their culture, but I think 
the authors were missing a good cross
cultural bet in some of these cases. 
It might interest Peruvian children to 
know how ice cream is sold in the 
United States and to know that (as 
the authors explain) we suffer from 
a shortage of vendors compared to the 
superabundance of Peru. I think it should 
take only a few minutes to get this across. 

In the case of the Oregon Trail, there 
is no question of mathematical confu
sion. The problem itself (to calculate 
the rate of depletion of supplies, etc.) 
is comprehensible even to those who 
have been taught to regard that migra
tion as evil. But goodness, here is a 
chance to teach a bit of history on the 
side: The migration did, after all, take 
place and was a defining experience for 
many Americans. Should we suppress 
this story? 

And baseball. Shall the presence of 
females in a math class render certain 
things unmentionable? Are they only 
interested in dolls? 

The notion that one "cannot relate 
to" things outside one's culture is simply 
false. When I was ten years old, I had 
a fair understanding of "Robin Hood" 
and "The Ugly Duckling". though I 
lived in rooms behind my father's dry 
goods store in Detroit and had never 
seen a forest, bow, arrow, duck, or swan. 
Had my teachers been more sensitive, 
I might have grown up believing the 
whole world looked like Detroit on the 
Baker streetcar line. 

Every "story problem" used as an 
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illustration in school mathematics im
plies a point of view and a cultural
setting. It is the very opposite of what
should be called "multiculturalism" to
suppress such bias, keeping strictly to
the assumptions and experience already
held by our young audience for fear they
will not "relate to" anything else. Fortu
nately, it is not possible to neutralize all
the examples even if we try.

Ralph A. Raimi
University of Rochester

(Received February 1, 1994)

We commend the publication of the
provocative article "Cultural Aspects of
Mathematics Education Reform", which
appeared in the January 1994 Notices.
The article discusses several key issues
in mathematics education reform, and
we wholeheartedly endorse its premise
that curriculum development should in
clude considerations of cultural rele
vance to the reader/student.

In response to the article's reference
to the Interactive Mathematics Program
(IMP) curriculum as an example of un
intentional cultural bias, we note first
that the article's discussion of IMP was
apparently based on early descriptive
material that is now outdated. The ci
tations of curriculum content are drawn
from a 5-page summary of what is cur
rentlya 1,700-page core curriculum.

Before we comment on the article's
specifics, here are a few facts about the
program overall:

1. IMP is a four-year college prepara
tory, problem-based mathematics cur
riculum for high school students. One
of IMP's goals is to make the learn
ing of a core mathematics curriculum
more accessible, especially to those
groups who traditionally have been
under-represented in college mathemat
ics classes, such as women and minori
ties.

2. IMP began as part of a cur
riculum development effort funded by
the California Postsecondary Education
Commission (CPEC).

Today, with additional five- year
funding from the National Science Foun
dation, IMP has embarked on a nation
wide dissemination program. As part of
the NSF grant, the original curriculum
is undergoing a major revision process,
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with input from mathematicians, class
room teachers, students, and parents-a
group containing a diversity of ethnic
and socioeconomic backgrounds.

3. When we began writing and test
ing the curriculum, we carefully se
lected pilot schools that represented a
broad range of student backgrounds and
have insisted on working with heteroge
neous classes that cut across racial, eco
nomic, and other "tracking" lines within
schools. We have maintained these cri
teria as the program expanded from its
three initial schools to a current im
plementation in almost sixty schools in
eleven states in the U.S.

The Notices article refers specifically
to four units from the IMP curriculum.
One of these units, The Dawning of the
Age ofAquarius, no longer exists as such
within the curriculum. Another unit, The
Ol'erland Trail, has already undergone
major revision for precisely the reasons
suggested in the article. While retain
ing the setting of the migration across
North America in the mid-eighteenth
century, the new version incorporates
other perspectives on the period, espe
cially that of Native Americans. These
changes will be field-tested with a wide
range of students before the curriculum
is published for general use.

Regarding the article's assertion that
the IMP unit Pennant Fever appeals
more to boys than to girls, our experience
in the classroom has been that Pennant
Fever works quite well with both girls
and boys. There are other problems
within this unit and in other units that
probably appeal more to girls than to
boys. But, equally important, as the
article's authors acknowledge, almost
any situation will appeal more to some
students than to others. Does this mean
that we should only teach mathematics
(or other subjects) outside of any real
situation? Rather, we have sought a
balance of contexts. (More on this point
later.)

Finally, the article states that the unit
Leave Room for Me! "suggests a certain
political judgment that is popular in the
U.S. and Europe: that population growth
must somehow be decreased among the
fastest growing segments of the world's
people and that otherwise these peo
ple will overrun us." Perhaps the early
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description of the unit in our informa
tion packet was awkwardly phrased, but
there is no endorsement of the afore
mentioned point of view in the unit,
implicit or explicit. The unit as a whole
presents a balanced perspective on the
issue of population control, and one of
the early assignments asks students to
research some social aspect of popula
tion growth. As for the mathematics of
population growth, the unit recognizes
that population growth does not follow a
simple exponential pattern. As students
work with the data and the mathemat
ics, they learn that mathematical models
don't always work well in addressing
complex socioeconomic issues.

In summary, our approach to the
issue of cultural relevance has been to
seek a balance of material that broadens
the scope of problem-solving contexts.
It is certainly not our contention that
the IMP curriculum is totally devoid
of cultural bias. But we have obtained
feedback on the material from a wide
range of people. We are confident that
our efforts to avoid problem contexts
that offend the reader/student have been
thorough and that our commitment to
diversity is sustained throughout the
units in the form of interesting content
that may happen to engage one group
more than another.

We would caution that, in the en
deavor to serve the principle of cultural
relevance, there may be a danger among
curriculum developers of avoiding any
interesting content for fear of becom
ing offensive or controversial to one or
more cultural groups. This could result
in some pretty bland material, which
would assuredly turn students off rather
than motivate them to study mathemat
ics seriously.

IMP represents an attempt to re
alize the NCTM standards and to en
courage more students from different
backgrounds to pursue four years of
high school mathematics. Current data
show that IMP students, especially girls
and minorities~ are taking more mathe
matics than students in traditional math
programs. We don't claim to have all
the answers, but we are moving in a
promising direction.

Thank you for this opportunity to
explain IMP further to Notices readers.



Dan Fendel and Diane Resek
San Francisco State University
Lynne Alper and Sherry Fraser

Lawrence Hall of Science
(Received February 17, 1994)

Response from Koblitz,
Koblitz and Fellows

As we said in our article, our remarks on
inadvertent cultural bias in the four units
in no way should be taken as a criticism
of the overall work of the Interactive
Mathematics Program (IMP). On occa
sion during our travels, we ourselves
have unintentionally used culturally in
appropriate material (e.g., the ice cream
stand problem in Peru). This trap is easy
to fall into, even if one tries to be careful.

We are glad that the IMP directors
apparently agree with our criticisms of
two of the units we mentioned (The
Dawning ofthe Age ofAquarius and The
O'verland Trail). Concerning Pennant
Fever, the bias there is undoubtedly the
least of the four units, so we don't want
to harp on that one. Suffice it to say that
the term "pennant" refers to professional
baseball, which is all-male. Many other
professional sports titles include large
numbers of women as well as men
both among competitors and fans-and
so our preference would have been to
choose one of those sports and make the
topic gender-neutral. However, we do
not regard that as a major issue.

Our disagreement with the IMP di
rectors regarding Leave Room for Me!
is more serious. Perhaps it would help
to explain our point of view more thor
oughly than we had space for in our
article.

In the most recent version of Leave
Room for Me! (which Dr. Fendel kindly
sent us), we were disappointed to note
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that (1) it still has the same paranoic title;
and (2) a guide for the teacher on day 1,
titled "The More the Merrier?", is clearly
designed to lead the teacher and children
to the conclusion that the more is not
the merrier and that population growth
causes problems of hunger, pollution,
and traffic. The choice of simplistically
blaming those problems on population
growth is a highly political choice.

To illustrate our objection, consider
replacing the current unit with one enti
tled Is There Any Left for Me? that uses
the well-known statistics on the vast dif
ferences between resources consumed
per capita in the First and Third Worlds.
The lesson could have essentially the
same mathematical content, with dis
cussion of an exponential model for
increase in consumption in the wealthy
countries. The point of view of the unit
would be that of an impoverished child
in a developing country. In our opinion,
such a lesson would convey a more co
gent message. Our point, however, is not
to urge the IMP directors to change to a
lesson that accords with our own point
of view. Rather, we urge them simply to
avoid any heavy-handed sociopolitical
message dressed up as mathematics.

The political opinion supported by
the Leave Roomfor Me! unit-that pop
ulation growth is the main cause of
hunger, environmental degradation, and
traffic congestion-is far from the only
possible opinion one could have. For ex
ample, one might believe (1) that these
evils are caused by the economic in
equity inherent in Western capitalism,
or (2) that these evils are caused by lax
regulations and inefficiencies in plan
ning, or (3) that these evils are caused
by excessive consumerism and amoral
ity among the privileged, or (4) all of
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the above. Whatever views one has of
this issue, the point is that no one's opin
ions should be shoved down children's
throats in the guise of a math lesson.

The Leave Room for Me! unit is par
ticularly worrisome because of the cur
rent racial climate regarding such issues
as immigration. In a demagogic fash
ion, California Governor Pete Wilson
has been blaming the state's economic
problems on the increasing Latino im
migrant population and has even called
for abolition of the provision of the U.S.
Constitution that, irrespective of the par
ents' status, guarantees citizenship to
any child born in the U.S. Especially
in states like California and Florida,
the last thing one should do in high
school math class is to encourage racial
paranoia about population increase.

Finally, we agree with IMP directors
that the mathematical presentation in the
revised version of Leave Room for Me!
is more sophisticated and less simplistic
than in the earlier version and no longer
implies that the exponential function
is the most realistic model for human
population growth.

Neal Koblitz
University of Washington

Ann Hibner Koblitz
Hartwick College

Michael R. Fellows
University of Victoria

(Received March 10, 1994)

Erratum
The November 1993 issue of the Notices
carried an announcement on page 1280
of the recipients of AMS Centennial
Fellowship awards. Krzysztof Burdzy
(Nineteenth award, 1992-1993) was in
correctly listed as Krzysztof Kurdzy.
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Ca[[ for 9{pminations for .91.9\{5 Prizes 

fJJistinguislietf Pu6{ic Service .9l.wartf 

:Jranl(9.&fson Cofe Prize in .9L(ge6ra 

2{utli Lgttfe Satter Prize 

9\[pr6ert Wiener Prize 

m he selection committees for these prizes request nominations for consideration for the 

1995 awards, which will be presented at the Joint Mathematics Meetings in San 

Francisco in January 1995. Information about these prizes may be found in the November, 

1993 Notices, pp 1272-1280. 

The Award for Distinguished Public Service is presented every two years to a research 

mathematician who has made a distinguished contribution to the mathematics profession 

during the preceding five years. 

The Frank Nelson Cole Prizes are awarded at five-year intervals for contributions to 

algebra and number theory, respectively. 

The Ruth Lyttle Satter Prize is awarded every two years to recognize an outstanding 

contribution to mathematics research by a woman in the previous five years. 

The Norbert Wiener Prize is normally awarded every five years and is made jointly by the 

American Mathematical Society and the Society for Industrial and Applied Mathematics for 

an outstanding contribution to "applied mathematics in the highest and broadest sense". 

Nominations should be submitted to the Secretary, Robert M. Fossum, Department of 

Mathematics, University of Illinois, 1409 West Green Street, Urbana, IL 61801, and should 

include supporting material. For the Public Service A ward, include a short description of the 

pertinent activities of the nominee; for the Cole Prize, Satter Prize, and Wiener Prize, include 

a short description of the work that is the basis of the nomination, including complete 

bibliographic citations. A curriculum vitae should be included for all nominees. The 

nominations will be forwarded by the Secretary to the appropriate prize selection committee 

which will, as in the past, make the final decisions on the awarding of the prizes. 

Deadline for Nominations is August 30, 1994 



Ed Block Commended for Service 
Upon His Retirement from SIAM 

Dr. I. Edward (Ed) Block, Managing Director of the Society for 
Industrial and Applied Mathematics (SIAM), was presented 
with a special Citation from the AMS and a Certificate of 
Merit from the Mathematical Association of America during 
the Joint Mathematics Meetings in Cincinnati in January 
1994. These commendations recognized Dr. Block's vision, 
hard work, and dedication in building SIAM into an active, 
respected organization over the past forty years. In July 1993 
Dr. Block announced that he would retire from SIAM in 
August 1994. 

Citation from the AMS 
The members of the Executive Committee and the Board 
of Trustees of the AMS extend many thanks and offer best 
wishes to Dr. I. Edward (Ed) Block, who has retired after 
serving for forty-two years as managing director of SIAM. 
They take note of the fact that Dr. Block was a principal 
founder of SIAM, has served SIAM with distinction, and, 
while doing so, has maintained excellent relations with the 
AMS. 

Citation from the MAA 
More than forty years ago, Dr. I. Edward (Ed) Block had an 
idea for a new mathematical organization that would foster the 
application of mathematics in industry. In November 1951, 
under Ed's guidance, SIAM was born. In the early days, while 
working full-time as a mathematician at Philco Corporation, 
Ed operated SIAM out of a spare room in his parents' home
all on a volunteer basis. In 1953, Ed started SIAM's first 
journal. Today SIAM has ten journals, SIAM News, and an 
active book program. The spare room that SIAM started with 
would not be adequate for the current fifty-member staff. 

Over the years, Ed has started a remarkably large number 
of new SIAM programs. His energy and attention to detail are 
legendary. He seems to be involved in every aspect of SIAM's 
activities. 

We are indebted to Dr. Block for remaining true to SIAM's 
founding purpose and for making us sensitive to the impor
tance of the applications of mathematics. He leaves SIAM 
and the MAA with a rich legacy. We salute you, Dr. Block, 
"Mr. SIAM", on a lifetime of enormous accomplishments and 
contributions to mathematics and industry. 

-----------------------

Response from Block 
During the Prize Session at the Joint Mathematics Meetings, 
Dr. Block presented the following remarks: 

One of SIAM's goals is to "further the application of 
mathematics to industry and science." The goal is as valid 
today as it was [back in 1952]. 

That mathematical and computational analysis has played 
a fundamental role in improving industrial J?roducts and 
processes and advancing the understanding of science is 
unequivocal. Yet, the extent to which mathematicians have 
gotten credit for their contributions is another matter. 

Honoring Ed Block: MAA President Donald Kreider (left), AMS President 
Ronald Graham (center) with Ed Block. 

For some mathematicians, mathematics is proving theo
rems or teaching; for others it is problem solving, but there are 
not many problem solvers who carry the title "mathematician". 
Industry managers do not seem to think of mathematicians 
when they hire people to solve problems. 

And conversely, there is a paucity of jobs for mathe
maticians, not only in industry, but also in the university. I 
am sure most of you are aware of the "Concerns of Young 
Mathematicians" e-mail network, whose members are using 
the Internet to discuss their job problems and to bring their 
predicament to the attention of their teachers and others. The 
problems are coming at a time when industry is downsizing 
and jobs are tight not only for mathematicians but also for 
engineers and scientists. 
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Citations for Ed Block 

Two of these young mathematicians have submitted a 
petition about the current hiring practices of the universities 
to the AMS Council for consideration here at this meeting. I 
believe it is also on the "Concerns" network. Their message 
is cogent: "It is incumbent on mathematics departments to 
make all their potential Ph.D.s aware of the realities of the job 
market and to encourage them to prepare for a broad range of 
jobs in the mathematical sciences." 

Surely this is a valid view. Those in the community who 
want. to be responsive to this message will need to find out 
a lot about the payoffs of mathematical and computational 
analysis, for example, in industry and will need to take steps 
to change the educational program for those students who 
desire nonacademic careers. This will not be easy, but if you 
are a believer, as I am, the rewards will be there. 

Biographical Sketch 
Dr. I. Edward Block received his bachelor's degree in physics 
from Haverford College in 1944. He moved to Harvard 
University for graduate work and there received a master's 
degree (1947) and a Ph.D. (1952), both in mathematics. His 
doctoral thesis advisor was Joseph L. Walsh. 

From 1951 to 1954 he was a mathematical consultant 
for Philco Corporation in Philadelphia, where he solved 
problems concerning the design of electrostatic speakers, 

nonlinear detectors, and computer-based ray tracings for color 
television tubes. He founded SIAM in 1951 and built the 
organization over twenty-five years while also working in 
various positions in industrial mathematics; it was not until 
1976 that working for SIAM became his occupation. SIAM 
was incorporated in the state of Delaware on April 30, 1952. 

From 1954 to 1959 Dr. Block worked for the Burroughs 
Computation Center in Philadelphia, managing a group of 
analysts and programmers working on mathematical analysis, 
programming, and computer services to local industry on a 
1956 vintage core memory/drum storage computer. He spent 
the next three years at the Univac Division of Sperry-Rand 
Corporation, where he organized, implemented, and operated 
the computer services center for the engineering division. 
He became the manager of the applied mathematics division 
of that company in 1962, where he oversaw a group of 
analysts, programmers, and system designers who designed 
and implemented computer software for such applications as 
a satellite navigation system, classroom scheduling, revenue 
monitoring, fault isolation, and orbit computations. In 1964 he 
moved to the Auerbach Corporation first as a staff consultant 
and then as vice president and manager of Auerbach Info, 
Inc. In 1972 he became vice president and director of the 
company's product planning and development. Since 1976 he 
has served as managing director of SIAM. 
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Different Perspectives on Wavelets 
Ingrid Daubechies, Editor 
Volume 47 

The wavelet transform can be seen as a synthesis of ideas that have emerged since 
the 1960s in mathematics, physics, and electrical engineering. The papers in this book 
give some theoretical and technical shape to the intuitive picture of wavelets and their 
uses. The papers collected here were prepared for an AMS Short Course on Wavelets and 
Applications, held at the Joint Mathematics Meetings in San Antonio in January 1993. 
Here you will find general background on wavelets as well a~ more detailed views of 
specific techniques and applications. With contributions by some of the top experts in the 
field, this book provides an excellent introduction to this important and growing area of 
research. 

1991 Mathematics Subject Classification: 35, 42, 46, 62, 94 
ISBN 0-8218-5503-4, 205 pages (hardcover), December 1993 
Individual member $27, List price $45, Institutional member $36 
To order, please specify PSAPM/47NA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. 
Order from: American Mathematical Society, P.O. Box 5904, Boston MA 02206-5904, or call toll free 800-321-4AMS 
(321-4267) in the U.S. and Canada to charge with VISA or MasterCard. Residents of Canada, please include 7% GST. 
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American Mathematical Society 
National Policy Statement 1994-1995 

In January 1993, the Federal Policy Agenda Subcommittee 
of the Committee on Science Policy began work on 
a document that would provide a framework in which 
to articulate public policy issues for the mathematical 
sciences. The results of these efforts are the two documents 
that follow: National Policy Statement 1994-1995 and 
Summary. The National Policy Statement sets forth specific 
goals for the AMS to work toward in order to strengthen 
the mathematical sciences. The statement also provides 
information to federal agencies about the support needed 
for the mathematical sciences to remain a strong contributor 
to the solution of national problems. At its meeting in April 
1994, the AMS Council approved the National Policy 
Statement as an official document representing the views 
oftheAMS. 

The members of the Federal Policy Agenda Subcom
mittee are: 

Hyman Bass, Columbia University 
John Bradley, AMS 
Arthur Jaffe, Harvard University 
Linda Keen, City University of New York 
John Morgan, Columbia University 
John Polking, Rice University 
Frank Warner, University of Pennsylvania (chair) 
Margaret Wright, AT&T Bell Laboratories 
Robert Zimmer, University of Chicago 

What follows is first the Summary and then the full text 
of the National Policy Statement. 

American Mathematical Society 
National Policy Statement 1994-1995 

Summary 

The American Mathematical Society 
Founded in 1888 to further mathematical research and schol
arship, the 30,000-member American Mathematical Society 
(AMS) fulfills its aims through programs and services that 
promote mathematical research and its uses, strengthen math-

ematical education, and foster awareness and appreciation of 
mathematics and its connections to other disciplines and ev
eryday life. This policy statement affirms that research within 
mathematics, the application of mathematics in other disci
plines, and the teaching of mathematics are interdependent
nourishing each other with ideas, methods, and inspiration. 
None of these components of the system-research, appli
cation, education-can be neglected without weakening the 
others. 

Purposes of the National Policy Statement 
• To articulate public policy issues of significance for the 

mathematical sciences. 
• To inform public policy makers and the public about these 

issues. 
• To help formulate goals at the national level and set 

priorities for their accomplishment. 

Goals and Recommendations 

I. Maintain the Highest Level of Excellence in 
Mathematical Sciences Research 

• Promote a federal science policy in which maintenance of 
research strength across the breadth of the mathematical 
sciences, with the support necessary for clear world 
leadership, is an integral component. 

• Urge Congress and federal agencies to nurture the fun
damental enabling role of the mathematical sciences by 
strong support of basic investigator-driven research. 

• Advocate that stable, reliable funding be provided for 
outstanding mathematical sciences research. 

National Science Foundation (NSF) 
- Urge the federal government to preserve as the central 

mission of the NSF the support of basic research and the 
education of future scientists and engineers. 

- Promote a science policy that allows the NSF to determine 
the optimal allocation of its budgeted funds. 

Mission Agencies 
- Encourage dialog with mission agencies on broader partici

pation by mathematical scientists in agency projects. 
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AMS National Policy Statement 

- Enlist the mission agencies in supporting the recruitment 
and training of young people in the mathematical sciences. 

Human Resources 
- Urge federal agencies to expand postdoctoral programs in 

the mathematical sciences in order to provide continuing 
professional development in research, education, and 
application of mathematics. 

- Seek and support mechanisms to increase the representa
tion and advancement of women and underrepresented 
minorities in the mathematical sciences. 

- Seek innovative and productive ways to use the talent of 
young mathematicians, which is a vital national resource. 

Communications Networks 
- Support federal programs and policies that will enhance 

development of communications networks and technolo
gies. 

- Facilitate access to electronic communication for mathe
matics researchers, educators, and students. 

II. Connect the Power of Mathematics 
and Mathematical Thinking to Problems 

in Science, Technology, and Society 

Federal Science Initiatives 
- Urge federal agencies to ensure that active research math

ematicians are included in the creation and planning of 
federal science initiatives. 

- Seek to facilitate the engagement of mathematical scientists 
in federal science and technology initiatives. 

Connections with Other Disciplines 
- Enlarge the scope and extent of interdisciplinary research 

connecting mathematics with other fields. 
- Emphasize the value of such connections during the 

mathematical training of both undergraduate and graduate 
students. 

Industrial Mathematics 
- Support the creation of formal liaisons between industry 

and academic mathematical scientists, including industrial 
internships and postdocs. 

III. Strengthen all Levels 
of Mathematics Education 

• Encourage greater participation by research mathemati
cians in the reform of mathematics education at all levels, 
with particular attention to the professional development 
of teachers. 

Graduate Education 
- Promote the enrichment of graduate programs in mathe

matics to provide students with a more versatile range of 
mathematically-based professional skills. 

-Encourage development of diverse Master's Degree pro
grams, based on sound training in the core mathematical 
disciplines, to offer a wider choice of professional careers, 
including teaching. 

Undergraduate Education 
- Support efforts to review and reform the undergraduate 

mathematics curriculum, in response to changing student 
and national needs. 

-Foster wider understanding and appreciation of mathematics 
as a creative discipline, in particular through its presenta
tion in undergraduate mathematics instruction, including 
undergraduate research. 

- Encourage increased attention to and professional devel
opment of pedagogical performance of both faculty and 
graduate students. 

K-12 Education 
- Encourage greater participation by researchers in standards

based reform of K-12 mathematics education, particularly 
by strengthening the disciplinary foundations of the stan
dards. 

- Promote more active participation by mathematicians in 
programs for the professional development of teachers. 

Valuing Education in the Mathematical Culture 
- Stimulate discussion and experimentation in the mathe

matics community leading towards appropriate forms of 
professional assessment of educational performance. 

IV. Communicate the Nature 
of the Mathematical Sciences 

and How Mathematics Contributes to Society 
• Promote understanding of mathematics by encouraging 

the output of high-quality expositions for students at 
all levels, the general public, policy makers, and other 
scientists and engineers. 

• Stimulate the production of expository articles on the 
fundamental ideas of mathematics and their pervasiveness 
in modern life. 

• Convey to the public-and especially to children and 
to the teachers of children-that mathematics is a cre
ative discipline involving discovery in which they can 
participate. 

• Foster public understanding of the beauty and power of 
mathematics and its role as a fundamental mode of human 
thought. 

Toward the Year 2000 
-Join with the International Mathematical Union (IMU) in 

celebrating the year 2000 as World Mathematics Year. 
- Participate in this international effort to review the achieve

ments of the mathematical sciences in the twentieth 
century, to celebrate the contributions of mathematics 
to human society, and to articulate some of the major 
challenges for mathematics as we enter the twenty-first 
century. 
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AMS National Policy Statement 

American Mathematical Society 
National Policy Statement 1994-1995 

The American Mathematical Society 
Founded in 1888 to further mathematical research and schol
arship, the 30,000-member American Mathematical Society 
(AMS) fulfills its aims through programs and services that 
promote mathematical research and its uses, strengthen math
ematical education, and foster awareness and appreciation 
of mathematics and its connections to other disciplines and 
everyday life. 

Purposes of the National Policy Statement 
• To articulate public policy issues of significance for the 

mathematical sciences. 
• To inform public policymakers and the public about these 

issues. 
• To help formulate goals at the national level and set 

priorities for their accomplishment. 

The Mathematical Sciences 
Mathematics, the study of measurement, forms, patterns, and 
change, evolved from efforts to describe and understand the 
natural world. Over the course of time it has developed a 
rich and sophisticated intrinsic culture that feeds back into the 
natural sciences and technology, often in unexpected ways. 
Mathematics now reaches far beyond the physical sciences 
and engineering into medicine, business, and the life and 
social sciences. Its influence has been vastly enlarged by the 
advent of modem computers, whose use in problem-solving, 
simulation, and decision-making relies on powerful computa
tional algorithms derived from continuing new developments 
in fundamental mathematical theory. 

Research in the mathematical sciences is typically con
ducted by individuals working alone or in small, collaborative 
groups. Taken together, these individuals and groups consti
tute a human and intellectual resource of national significance. 
The AMS therefore considers the professional community of 
mathematicians a proper subject of national science policy. 

Most researchers in the mathematical sciences are also 
educators: of scientists and engineers, of future mathemati
cians, of teachers at all levels, and, indeed, of nearly every 
post-secondary student. Mathematics is the most teaching
intensive of the sciences, reflecting its fundamental enabling 
role. Education has historically been a high professional call
ing for mathematicians, one that is now being reinvigorated 
as the nation's educational system is reformed at all levels. 

Research within mathematics, the application of mathe
matics in other disciplines, and the teaching of mathematics 
are interdependent-nourishing each other with ideas, meth
ods, and inspiration. Individual mathematicians are typically 
involved in several of these activities. To be properly under
stood, mathematics must be viewed as a synergistic system 
in which none of these components can be neglected without 
weakening the others. 

Goals 

I. Maintain the highest level of excellence in mathematical 
sciences research. 

II. Connect the power of mathematics and mathematical 
thinking to problems in science, technology, and society. 

III. Attain excellence at all levels of mathematics educa
tion, giving particular attention to the professional develop
ment of teachers. 

IV. Communicate the nature of the mathematical sciences 
and how mathematics contributes to society. 

I. Research in the Mathematical Sciences 
Substantial attention has been devoted recently to re-examining 
the rationale for federal support of scientific research. Much of 
the discussion stresses that federally funded scientific research 
should contribute to the improvement of society and to the 
pursuit of national goals. The mathematical sciences play such 
a fundamental role in all fields of science and engineering that 
their vitality is both essential to and dependent on a thriving 
atmosphere for research that addresses U.S. national needs. 
• Maintaining research strength across the breadth of the 

mathematical sciences, with the support necessary for 
clear world leadership, must be an integral component of 
federal science policy. 
As the primary U.S. professional organization dedicated 

to the advancement of basic research in the mathematical 
sciences, 
• the American Mathematical Society has as its principal 

goal the highest level of excellence in mathematical 
sciences research. 
Developments in the mathematical sciences often have 

major, multiplicative effects, direct and indirect, on other 
areas of science and technology. However, some parts of 
mathematics research do not produce an immediate, visible 
impact; in addition, it is impossible to predict reliably which 
mathematical underpinnings will be critical in the future. For 
these reasons, there is a serious danger of neglecting funda
mental research in primary areas in favor of more directed 
payoffs. Such a policy would damage the long-term health 
of our nation's science and technology. The mathematics that 
underlies quantum mechanics, relativity theory, modem com
puters and the communications and information revolution, 
the CAT scan, modem economic theory, the mathematical 
analysis of DNA replication, the large-scale computation of 
fluid dynamics or wave propagation, and other major achieve
ments was in many of these instances developed separately 
and well in advance of the application. 
• The AMS urges Congress and those federal agencies 

that support research and development to nurture the 
fundamental enabling role of the mathematical sciences 
by strong support of basic investigator-driven research. 
Mathematics aims not only to solve specific problems, 

but also to find global and synthesizing structures that unify 
apparently disparate phenomena. The power and perspective 
afforded by such structures often contribute to the solution of 
problems previously viewed as umelated and intractable. 
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• Since major advances in mathematics typically involve
sustained effort over a number ofyears, the AMS advocates
that stable, reliable funding be provided for outstanding
mathematical sciences research.

National Science Foundation
In the years following World War II, our national leadership
wisely recognized the need to create an institutional refuge
where basic science could be nurtured and sheltered from the
winds of political change. That refuge is the National Science
Foundation (NSF), the only federal agency primarily charged
with sustaining the quality and vitality ofbasic research across
all of mathematics, science, and engineering. The NSF is a
relatively small, but absolutely vital and highly cost-effective
investment that has served our nation well. The integrity of
its enlightened founding mission is particularly important for
the mathematical sciences.
- The AMS urges the federal government to preserve the

support of basic research and effective education of future
scientists and engineers as the central missions of the
National Science Foundation.
While it is appropriate for the NSF to encourage some

thematic research and strategic initiatives, it is important
to strike a proper balance. This is impossible to achieve
when the budget process systematically shelters only strategic
programs. If the economic environment imposes austerity,
then it is all the more important that the foundation have the
flexibility to manage programs without unhealthy distortion.
- The AMS urges the federal government to promote a

science policy that allows NSF flexibility to determine the
appropriate balance among research programs.

Mission Agencies
The mission agencies have for many years supported a mixture
of basic and focused research. The long-term effectiveness of
these mission efforts depends on the health and continuing
enrichment of the basic mathematical culture. The contin
ued well-being of mathematics is therefore an indirect, but
significant, concern of the mission agencies.
- The AMS will encourage increased dialog with the mission

agencies in exploring opportunities for broader partici
pation by mathematical scientists, and in supporting the
recruitment and training of talented young people in the
mathematical sciences.

Human Resources
Many reports have recommended an increase in postdoctoral
positions in the mathematical sciences. The 1992 report by the
National Research Council (NRC), "Educating Mathematical
Scientists: Doctoral Study and the Postdoctoral Experience in
the United States," documents the lack of such postdoctoral
positions and describes them "as the logical step after com
pletion of the doctorate for the good student, not as a highly
competitive prize for a select few." The report concludes
that postdoctoral fellowships "could form a bridge to future
careers in which teaching or applications are important."

A suitably expanded postdoctoral program will contribute
to the profession and to society by allowing more mathe
matics Ph.D.s to establish productive careers in academic or
industrial research, teaching, education, or the application of
mathematics to other disciplines.
- The AMS urges federal agencies to support expanded

postdoctoral programs in the mathematical sciences to
provide continuing professional development in research,
education, and the applications of mathematics.
A significant human resource issue for the mathematical

sciences is the continuing underrepresentation of women and
minorities. A complex set of factors, taking place at all
stages of the educational ladder, serves to discourage their
participation and continuation.
- The AMS is committed to working with other organizations

and with federal agencies to seek and support programs
and activities to increase the representation and advance
ment of women and underrepresented minorities in the
mathematical sciences.
At present, two conditions have created an oversupply

of Ph.D.s in portions of the mathematical sciences. One is
the retrenchment in educational institutions caused by the
weak U.S. economy. The second is the large influx of foreign
mathematicians produced by the events following the end
of the Cold War and more open relations with China. The
resulting difficult job market, coupled with the reduction in
the number of supported investigators in core disciplinary
areas, is having a profoundly depressing effect on young
mathematicians.
- The talent of the nation's young mathematicians is an im

portant national asset. WE MUST FIND PRODUCTIVE
WAYS OF USING IT.

Communications Networks
A revolution in electronic communications and information
retrieval has begun. As communications networks and tech
nologies grow larger and more versatile, they will become
an increasingly significant portion of the infrastructure for
research and education. The AMS supports federal programs
to increase the capabilities of electronic networks for trans
mission of text, video and sound, to develop more powerful
tools for data retrieval, and to expand access to the networks
to all portions of the research and education communities.
- The AMS supports federal programs and policies that

will make access to modes of electronic communication
available to all researchers, educators, and students and
that will speed development of the electronic networks.

II. Applications to Science and Technology

Initiatives
Federal initiatives, often encompassing support by several
agencies, are a growing feature of science funding. The
strategy of constructing broad research programs focused
on major national problems has several obvious advantages:
initiatives draw attention to problems, encourage multidisci
plinary collaborations, and produce opportunities for intellec-
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tual cross-fertilization. Although the mathematical sciences 
are important in essentially all existing initiatives, active 
research mathematicians are often not involved in the initial 
design and planning. Participation by mathematical scientists 
at the early stages will contribute to the success of these 
initiatives. 
- The AMS urges federal agencies to ensure that active 

research mathematicians are included in the creation and 
planning of federal science initiatives. 

-The AMS, through its programs, publications, and meetings. 
will seek to facilitate the engagement of mathematical 
scientists in federal science and technology initiatives. 

Connections with Other Disciplines 
The research of many mathematical scientists is linked to other 
fields. For these mathematicians, cross-disciplinary contribu
tions and mathematical achievements are inseparable. But the 
outreach of mathematics is not limited to settings where the 
interdisciplinary context is known in advance. A common 
experience of mathematical scientists is the discovery that 
some research in mathematics has been absorbed by other 
scientific disciplines to such an extent that the mathematical 
foundations are obscured. In the other direction, insights 
and techniques from many areas have inspired mathematical 
research that has taken on a life of its own, independent of 
the field of origin. It is the view of the AMS that many of 
the nation's problems could benefit from increased attention 
by mathematical scientists. However, a long history of col
laborative experience indicates that substantial groundwork 
is often necessary to understand and define common issues. 
In the belief that mathematics research will continue to offer 
opportunities for productive and effective interdisciplinary 
activities, 
- the AMS will cooperate in working with federal agencies 

and policy-makers, and with university mathematical 
sciences departments, to enlarge the scope and extent 
of interdisciplinary research connecting mathematics and 
other fields. Such connections should also find expression 
in the mathematical training of both undergraduate and 
graduate students. 

Industrial Mathematics 
The needs of U.S. industry are increasingly cited as one ofthe 
primary justifications for federal support of scientific research. 
However, effective mechanisms for direct technology transfer 
are far from simple. The AMS favors increased interaction 
between mathematical sciences research and industry, and will 
work with other societies such as the Society for Industrial and 
Applied Mathematics (SIAM) to enhance these opportunities. 
Federal support for such interactions might take several forms. 
In particular, 
-the AMS supports programs that facilitate the creation of for

mal liaisons between industry and academic mathematical 
scientists, including industrial internships and postdocs. 

III. Mathematics Education 
American education in mathematics and science is in a state 

of reform at all levels, kindergarten through graduate school. 
In the technological economy to which this country aspires, 
many citizens will require substantial technical knowledge 
and reasoning skills, and the flexibility to adapt to different 
jobs and even different careers. In particular, such competence 
must be broadly achieved by women and underrepresented 
minorities, the very populations for whom mathematics and 
science education has historically been least successful. This 
situation poses a challenge that must be addressed by the 
entire community of teachers, including those in colleges and 
universities. 

A comprehensive and integrated reform-of curricula, 
pedagogy, assessment methods, teacher professional devel
opment, and the cultural value placed on education-is 
required. In scientifically-oriented education, where mathe
matics is foundational and pervasive, mathematics educators 
have a special, even primary. responsibility in meeting this 
challenge. In this effort the AMS will join forces with 
other more educationally-focused organizations, including the 
Mathematical Association of America (MAA), the American 
Mathematical Association of Two Year Colleges (AMATYC), 
the National Council of Teachers of Mathematics (NCTM), 
and the Mathematical Sciences Education Board (MSEB). 

Mathematicians can play an important role in educational 
reform by furnishing disciplinary expertise that informs the 
development of curricula, assessment materials and disci
plinary teacher training. They can also help to communicate 
the power and creative nature of mathematics, and to en
liven the classroom experience with issues of contemporary 
research. 
• The AMS will encourage increased participation of re

search mathematicians in the comprehensive reform of 
mathematics education at all levels, and will support 
federal programs to facilitate that participation. 

Graduate Education 
American universities have led the world in training math
ematicians in the core disciplines for careers as research
scholars in universities and research labs. However, the tra
ditional academic job market is contracting. Mathematically
trained students are increasingly finding employment in col
leges without graduate programs, in two-year colleges, or 
in nonacademic environments where mathematics is not the 
primary focus. Graduate programs in mathematics should, 
accordingly, provide students with more versatile professional 
skills, in forms that may vary among institutions and regions. 
Building upon the recent NRC report "Educating Mathemati
cal Scientists: Doctoral Study and the Postdoctoral Experience 
in the United States", 
-the AMS will promote the enrichment of graduate programs 

in mathematics in order to provide students with a 
more versatile range of mathematically-based professional 
skills. 
This broadened graduate training might typically include 

courses in probability and statistics, theoretical computer 
science, and especially in pedagogy and communication. 
Such enhancement of core subjects could furnish a range 
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and depth of skills at the Master's level for which there are 
increasing employment opportunities in a variety of fields. 
-The AMS encourages the development of strong Master's 

Degree programs designed for diverse professional prepa
ration, including teaching careers, based on sound training 
in the core mathematical disciplines. 

Undergraduate Education 
The changes in career opportunities and in technology that 
are affecting graduate education have prompted a rethinking 
of undergraduate pedagogy as well. The first efforts at 
undergraduate education reform have focused on calculus. 
Various pilot projects have already produced calculus curricula 
that are available for wider trial and development. More 
systematic review of the whole undergraduate program, for 
the general mathematics student as well as the major, is now 
being initiated. 
-The AMS, in cooperation with the MAA, SIAM, and other 

professional organizations in the mathematical sciences, 
supports efforts to review and reform the undergraduate 
mathematics curriculum, in response to changing student 
and national needs. 
For teachers of mathematics, the primary model of pro

fessional instruction comes from undergraduate mathematics 
courses. In view of the pressing need for improved disci
plinary training of school teachers, it is all the more important 
that we seek a high level of instructional performance in 
undergraduate courses. 
-The AMS encourages increased attention to and professional 

development of pedagogical performance of both faculty 
and graduate students. 
Mathematical research has a largely unfulfilled con

tribution to make to undergraduate education. Ideally, all 
college-educated Americans should be aware of the liveliness 
of today's mathematical sciences research, which occupies 
a large international community of scholars and supports 
the technologies that continue to transform our world. Re
searchers can enhance this awareness by describing their own 
work and encouraging more research by students. 
- The AMS will foster wider understanding and appreciation 

of mathematics as a creative discipline, in particular 
through its presentation in undergraduate mathematics 
instruction. 

- The AMS endorses the value of undergraduate research 
experience in the mathematical sciences. 

K-12 Education 
The mathematics teaching community has initiated extensive 
reforms of mathematics and science education in the schools. 
This effort is aligned with the NCTM national standards 
for curriculum and teaching and the emerging standards for 
assessment. 

These standards provide an unprecedented national frame
work to guide K-12 mathematics education reform; however, 
they should not be viewed as definitive or fixed. The research 
community has much to contribute in reviewing these stan-

dards and much to gain by learning about and contributing to 
the pedagogical and assessment aspects of reform. 
-The AMS encourages increased participation of the research 

community in the national standards-based reform ofK-12 
mathematics education, particularly through strengthening 
the disciplinary foundation of the standards. 
The professional development of teachers, both pre

service and in-service, is the central and most formidable task 
facing school mathematics reform. Mathematicians, through 
their disciplinary expertise, have much to contribute to that 
effort. They can help develop new curricular and assessment 
materials; they can work cooperatively with teachers and 
schools in their local communities; they can participate in 
workshops for teachers; and they can interact with school 
teachers in shared professional environments, such as the 
vertically integrated regional geometry institutes. 
- The AMS will support increased participation of mathe

maticians in programs for the professional development 
of teachers of mathematics. 

Valuing Education in the Mathematical Culture 
Just as scholarly research is professionally valued, profes
sionally assessed, and professionally rewarded, so also must 
educational performance be valued, assessed, and rewarded 
if we are to achieve the educational quality now called for. 
Educational performance is here meant to include not only 
classroom teaching, but also activities such as curriculum 
development, program design, and educational research. A 
basic problem is to develop appropriate forms of professional 
assessment of teaching growth and effectiveness that, for 
educational performance, can function as do peer-review and 
archival publication for scholarly research. To this end, and 
with the goal of ultimately achieving this important change in 
our professional culture, 
- the AMS will stimulate discussion and experimentation 

in the mathematics community leading towards appro
priate forms of professional assessment of educational 
performance. 

IV. Communication 
The AMS recognizes the challenges in conveying to other 
scientists and engineers, to the public, and to policy makers 
the nature of the mathematical sciences, how they are serving 
the goals of society, and how in the future they will serve these 
goals in new and remarkable ways. The potential value of such 
awareness is illustrated by well-known examples of scientists 
in other disciplines discovering that ''the mathematicians have 
been here before." A significant goal of the AMS is to reduce 
the time for assimilation of mathematical results into other 
disciplines. 
• The AMS will promote understanding of mathematics 

by encouraging the output of high-quality expositions for 
students at all levels, the general public, policy makers, 
and other scientists and engineers. 
As a special part of this effort at communication, 

• the AMS will join with other professional organizations in 
the mathematical sciences to stimulate the production of 
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expository articles on the nature of the fundamental ideas 
of mathematics and their pervasiveness in modem life. 
A particular challenge will be to convey to the public, 

and especially to children and to the teachers of children, that 
mathematics is a creative discipline involving discovery in 
which they can participate. 

• The AMS will foster public understanding of the beauty 
and power of mathematics and its role as a fundamental 
mode of human thought. 

Toward the Year 2000 

Mathematical inquiry is a fundamental mode of human 
thought. Its roots go too far back in pre-history to trace, but 
an unbroken chain of such inquiry has continued for more 
than two thousand years, from Greek civilization at the time 
of Euclid. The end of this chain, modem mathematics, is 
not only a subject of tremendous usefulness and a basis for 
investigations in many fields, scientific and otherwise, but is 
itself one of the great products of the human intellect. 

The passing of a millennium is an extraordinary occasion 
for reflection and challenge. The International Mathematical 
Union (IMU) has declared the year 2000 to be World 
Mathematics Year. 
- The AMS will join in this international effort to review the 

achievements of the mathematical sciences in the twentieth 
century, to celebrate the contributions of mathematics to 
human society, and to articulate some of the major 
challenges for mathematics as we enter the twenty-first 
century. 
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Recognition and Rewards 
in the Mathematical Sciences 

New Report Examines the Rewards System in Departments 
and Provides Guiding Principles for Change 

-----------·---·-----------·---·----·---·--·---·-----·------- -----
How can mathematical sciences departments evaluate and 
reward the full range of faculty activities? How can teaching 
be evaluated? What constitutes "scholarship"? How should 
service to one's institution or to the profession be rewarded? 
How should departments balance research, teaching, service, 
and scholarship in making decisions about promotions, tenure, 
and salary increases? 

Such questions have long been the subject of debate within 
the mathematical sciences community and within academia 
more generally. But today the debate is taking on added 
urgency as colleges and universities struggle to respond to 
increasing demands from government and the general public. 
A number of reports, most notably "Scholarship Reconsidered: 
Priorities of the Professoriate", by Ernest Boyer, have explored 
the question of what constitutes scholarship and what the 
appropriate balance is between teaching and research. 

The mathematical sciences community has attempted to 
take the lead in examining these issues. The Committee on 
Professional Recognition and Rewards of the Joint Policy 
Board for Mathematics was established in 1991 to examine 
the rewards systems currently in place in mathematical 
sciences departments and to formulate guidelines to assist 
departments in making decisions about their rewards systems. 
With funding from the National Science Foundation and the 
Exxon Education Foundation, the Committee carried out site 
visits to twenty-six institutions, as well as a survey of nearly 
2,000 mathematical sciences faculty and over 600 chairs 
in departments of various types (including Ph.D.-granting 
and bachelor's-granting institutions and two-year colleges). 
In presentations at numerous meetings and conferences, 
the Committee aimed to inform the mathematical sciences 
community about its work. The culmination of these efforts 
is the report "Recognition and Rewards in the Mathematical 
Sciences", which will be released in early May. 

The report does not contain a "blueprint" for a rewards 
system. Indeed, the Committee was very much aware that no 
single rewards system could be workable in all mathematical 
sciences departments in all kinds of institutions. Rather than 
making prescriptive recommendations, the report provides 
guidelines that any department can use as a basis for discus
sions about how to craft a rewards system that serves well 
its faculty, its institution, and its constituents. The guidelines 

could also be used in negotiations between departments and 
administrations about changes in the rewards system. 

The Report's Findings 
The first section of the report presents ten findings which 
describe what the Committee observed on its site visits and in 
its survey. The findings provide a look at rewards systems as 
they operate in mathematical sciences departments today
how faculty feel about them, what influences rewards systems, 
how they are changing. As might be expected, research plays 
a central role in the rewards systems at most institutions, and 
faculty believe that this is as it should be. The survey asked 
about the importance to rewards systems of three kinds of 
research: research in the discipline, interdisciplinary research 
involving new mathematics, and applications of existing 
mathematics to other fields. The survey found widespread 
agreement that research in the discipline is very important. 
Interdisciplinary and applied research were also viewed as 
important, though not as important as research in the discipline. 

The report indicates that, despite the general consensus 
about the importance of research, most faculty would like 
to see a broader and more flexible rewards structure that 
values not just research, but also teaching, scholarship, and 
service. In particular, there is a wide array of activities which 
many faculty believe should count for more in the rewards 
system; these activities include classroom teaching, service to 
the institution or to the profession, interdisciplinary research, 
research on educational issues, expository writing, and student 
mentoring and advising. Sometimes the rewards system can 
actually discourage work in these areas, even when the work 
is extremely important to the department and the institution. 
The report particularly notes a "great dissatisfaction about 
inadequate rewards for faculty's educational responsibilities." 

Despite these tensions, there have been changes in the last 
five to ten years. In particular, the report points out a gradual 
evolution in mathematical sciences departments along two 
parallel tracks: Departments which traditionally emphasized 
teaching are placing heavier emphasis on research, while 
departments which traditionally emphasized research are 
placing greater emphasis on teaching. In teaching departments, 
the report says, "These changes were recent enough to cause 
consternation among junior faculty members over exactly 
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Rewards Report 

what was expected of them in order to gain tenure and 
whether these expectations were changing as they progressed 
toward tenure." In research departments, the new emphasis on 
teaching was "more evident in the rhetoric than in the actual 
policies, [but] this emphasis is definitely working its way into 
the rewards structure." 

The report outlines a number of difficulties associated 
with making changes in the rewards structure. First, there is 
little consensus within the mathematical sciences community 
about how to evaluate many professorial duties. Research 
emerged as the activity that faculty are most comfortable 
about evaluating, but, the report says, "even this came under 
attack in some quarters. It was felt that a certain amount 
of publication, as well as invitations to conferences and 
giving colloquiums and seminars, could be achieved through 
cronyism." However, the report notes, whatever the problems 
are with evaluating research, they have not prevented research 
from gaining high importance in the rewards system. 

With teaching, the situation is the opposite: Perceived dif
ficulties with evaluating teaching, the report states, "emerged 
as a fundamental stumbling block in efforts to increase the 
importance of teaching in the rewards structure." In partic
ular, the student evaluation questionnaire-the single most 
frequently used method of evaluating teaching-was viewed 
with great suspicion. The report quotes one faculty member's 
assessment of what usually happens with student evaluation 
questionnaires: "If the student fails, I fail." When it comes to 
evaluating activities such as service to the institution or to the 
profession, "There was usually not even an attempt formally 
to measure effective work .. , 

Another barrier to changing the rewards system is the 
uncertainty about what should be included under the rubric 
"scholarship". The report notes that this uncertainty is less 
pronounced in research-oriented departments, where schol
arship is usually assumed to mean publishing traditional 
research articles in refereed journals. The Committee's site 
visits revealed that most departments do not have a working 
definition of scholarship. Although there seems to be agree
ment that scholarship implies some sort of active engagement 
with the discipline, there are varying views on exactly what 
kinds of activities should be considered scholarship and how 
they should be rewarded. 

Lack of communication between various organizational 
levels is a major problem at many institutions, the report 
notes, and one that can hamper efforts to change the rewards 
system. Often there is a lack of understanding about the 
relative values that institutions placed on teaching, research, 
and service. "One assistant professor told us that teaching 
was absolutely the main consideration in the tenure decision," 
the report says, "while another in the same department told 
us the main consideration was research." There are often 
disparities in goals: "In some places it was apparent that the 
department and the administration were working on totally 
different agendas, and neither knew what the other's was." 

The fewest communication problems were found in insti
tutions with the most effective department chairs, the report 
says. Acting as the interface between the department and 

higher administration, chairs can have a great deal of influ
ence over the well-being of the department. "Unfortunately," 
the report notes, "chairs commonly have no systematic train
ing to prepare them for this role." An interesting finding about 
chairs emerged from the survey. Faculty and chairs were asked 
whether salaries reflect differences between excellent and av
erage teaching. In every type of institution, the percentage of 
chairs who answered ''yes" was close to double that of the 
faculty. 

What kinds of rewards do faculty want? The report states 
that, when it comes to salary raises, most faculty prefer a 
rewards system that combines across-the-board and merit 
salary increases. In addition, the report says that the general 
''quality of life" in the department emerged as a reward 
much valued by faculty. Quality of life rewards can take 
many forms, tangible and intangible: offices, classrooms, 
parking, clerical help, computer facilities, congeniality within 
the department, good communication with the administration, 
and appreciation from colleagues and the chair. "The most 
common reason for low quality of life in departments was 
lack of appreciation of the department by the administration," 
the report states. 

Recommendation and Guiding Principles 
Because of the great diversity of institutions and depart
ments, the report avoids making pronouncements about what 
departments should do. However, it does state one general 
recommendation: "The recognition and rewards system in 
mathematical sciences departments must encompass the full 
array of faculty activity required to fulfill departmental and 
institutional missions.'' In addition, the report sets forth six 
Guiding Principles to assist mathematical sciences depart
ments in considering changes in their rewards systems. 

Three of the Guiding Principles have to do with what 
kinds of activities should be rewarded. The report points to 
research as the fundamental raison d'etre of the discipline 
and states that research should be among the primary factors 
of importance in any rewards system. There must be internal 
strength in core areas of the discipline as well as "lively 
connections to other disciplines and to business and industry," 
the report states. In addition, "No distinction should be made 
in the rewards system between research in the core areas of 
mathematics and that in applied areas." The report suggests 
that joint appointments, with joint evaluations. can help 
interdisciplinary research to thrive. 

Two other primary factors of importance in any rewards 
system are education and service. Although there may be more 
or less emphasis on research depending upon the department 
and the institution, teaching is a major responsibility in 
every department. Therefore, the report states that, in all 
departments, "the teaching function should be viewed as a 
primary responsibility of all faculty and should be rewarded 
and recognized accordingly." Departments should help faculty 
and graduate students improve their teaching by having those 
acknowledged to be excellent teachers share their expertise or 
by calling upon such campus resources as teaching centers. 

MAY/JUNE 1994, VOLUME 41, NUMBER 5 443 



Rewards Report 

In the realm of service, the report points to a variety of 
activities that are crucial to departments and their institutions 
and which should be valued as important components of 
a rewards system. These include: chairing the department, 
managing the undergraduate or graduate programs, serving 
on departmental or institutional committees, recruiting and 
mentoring minority and women students and scholars, and 
assuming leadership roles in professional organizations. 

Scholarship should also be an important factor in any 
rewards system. The report suggests that every faculty member 
should be engaged in some form of scholarship. In some 
departments traditional research may be the primary mode of 
scholarship, while in others it might be more appropriate to 
adopt a broader definition of scholarship that encompasses 
such activities as writing textbooks and expository papers, 
public awareness efforts, curricular development, improving 
teaching methods, and research in mathematics education. The 
report also suggests that rewards systems be flexible enough to 
allow faculty to shift to different forms of scholarship during 
their careers. Noting that no one definition of scholarship 
will be right for every institution, the report includes in an 
appendix a proposal for a definition of scholarship that could 
be used as a platform for further discussion and refinement 
within individual departments and institutions. 

For a rewards system to work, there must be accepted 
methods for evaluating various activities. In particular, the 
report notes that the lack of such methods can prevent 
some professorial activities from being properly rewarded. 
For example, the report says, "The perceived inability to 
evaluate teaching is one of the major stumbling blocks to 
making teaching an integral part of the rewards system in 
mathematical sciences departments." The report states that 
departments should not allow imperfections in evaluation 
methods to impede progress in broadening the rewards 
structure. National leadership on the issue of evaluation 
would help, the report says, proposing that the professional 
societies could assess evaluation methods currently in use and 
provide guidelines, models, or suggestions. 

Mathematical sciences departments have a wide array of 
responsibilities connected to research, to students, to their 
institutions, to the profession, and, depending upon the de
partment and the institution, to the local community and 
the nation. "The optimal strategy for meeting these varied 
departmental responsibilities is not to expect all faculty mem
bers in the department to do all things at all times," the 
report notes, "but rather to match faculty work with faculty 

interests .... But, in order to work, this approach must be 
accompanied by a rewards system that recognizes excellent 
contributions to all f~cets of the departmental mission." In 
addition, a hallmark of academia is that not everyone need fit 
into the same mold. "[R]ather than codifying every aspect of 
a rewards system," the report declares, "departments should 
formulate clear and flexible policies." 

The rewards system should be consonant with the depart
mental mission and the mission of the institution, the report 
states. Departments must examine whether the needs of their 
constituencies are being met and must make the rewards 
structure responsive to those needs. In addition, clear lines of 
communication are important. All concerned-faculty, chair, 
and administration-should know and understand what is 
valued and rewarded. The report particularly stresses the 
importance of the department chair in the implementation of 
any rewards system. "Care in the selection and training of the 
chair is an important factor in the health and well-being of the 
department," the report states, suggesting that the mathemati
cal sciences community should organize more workshops for 
chairs and other training and development mechanisms. 

Distribution Plan 
At the time of this writing, the report had not been printed 
but was scheduled to be mailed to all mathematical sciences 
departments in the nation in early May 1994. The report 
will also be sent to news publications that carry stories 
about academia, as well as to certain government offices and 
agencies and other professional societies in the sciences; a 
press conference is also planned. In addition, now that the 
Committee has finished its work, JPBM has started to build on 
the momentum begun by the report by planning such follow
up activities as regional workshops for department chairs and 
case studies of rewards systems currently in place in various 
institutions. Discussions have begun about organizing a task 
force on the evaluation of teaching. 

Those wishing copies of the report should write to: 
American Mathematical Society, 1527 Eighteenth Street, NW, 
Washington, DC 20036; e-mail amsdc@math. ams. org. The 
report (without accompanying figures) is also available on 
e-MATH. To access e-MATH, type telnet e-math.ams.org. 
The login and password are e-math. For more information, 
send e-mail to support@e-math. ams . org. 

Allyn Jackson 
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New Mathematical Sciences 
Curriculum Initiative at the NSF 

AMS and MAA Team Up to Offer Workshop 

to Spark Discussion and Focus Ideas 

The National Science Foundation (NSF) has launched a major 
new initiative that should be of interest to every mathematical 
sciences department in the country. The initiative, entitled 
Mathematical Sciences and Their Applications Throughout 
the Curriculum, will fund large-scale, interdisciplinary, edu
cational projects at the undergraduate level. The basic goal 
of the program is to increase students understanding of 
mathematics and their ability to apply mathematics in other 
disciplines. This initiative differs from the NSF's calculus re
form efforts in that projects funded under this initiative should 
aim at comprehensive, coordinated change involving more 
than one course (most likely several courses) and should have 
strong participation by faculty from other disciplines. The 
NSF is insisting upon serious dissemination plans to insure 
nationwide impact so that the projects will have influence far 
beyond the confines of the institutions receiving the grants. 

The NSF expects to fund a few projects at the level of 
about $1 million per year for three to five years. Formal 
proposals are due in February 1995; proposals for $50,000 
planning grants are due June 6, 1994. Instructions about how 
to obtain program announcements and additional information 
are at the end of this article. (See also "Dear Colleague Letter: 
NSF Initiative in Undergraduate Mathematics Education" in 
"Funding Information for the Mathematical Sciences" in this 
issue of the Notices.) 

In order to inform the mathematical sciences community 
about this initiative, the AMS and the MAA teamed up to 
organize a workshop entitled "Changing Collegiate Education: 
Mathematical Sciences and Their Uses in Other Disciplines". 
Held March 27-28, 1994, in Washington, DC, the workshop 
brought together about 130 participants who listened to 
presentations about how such large-scale projects can be 
organized and who asked questions about the initiative. What 
follows is a report about the conference. 

What the NSF is Looking For 
The new initiative is a cooperative effort of NSF's Course 
and Curriculum Development (CCD) Program, which is part 
of the Division of Undergraduate Education (DUE) of NSF's 
Directorate for Education and Human Resources, and the 
NSF's Division of Mathematical Sciences. An outgrowth of 
the NSF calculus reform program, CCD funds projects in all 
disciplines to improve undergraduate science and engineering 

courses. The new initiative is an attempt to build on these 
improvements through coordinated, comprehensive reform of 
a large number of courses that use the mathematical sciences. 
CCD has launched an analogous initiative in chemistry that is 
further along than the mathematical sciences initiative: out of 
120 proposals for planning grants for the chemistry initiative, 
CCD recently made fourteen awards. 

Robert F. Watson, director of DUE, noted that the initiative 
is not a replacement for calculus reform projects, but rather is 
a natural sequel. One of the motivations behind the initiative 
is the common complaint that students do not possess enough 
mathematical and quantitative skills to handle problems in 
the disciplines in which they study. Watson noted that the 
NSF may be least interested in mathematics majors as part 
of this initiative-the aim is to reach out to other areas. The 
initiative should not just strengthen a few departments or a few 
institutions, he noted, but rather should engender widespread 
change. The "end product" should be students who can utilize 
mathematical and quantitative skills in whatever they do and 
who can function effectively in our increasingly technological 
society. Watson emphasized that proposals must be multi
disciplinary and must involve partnerships among faculty in 
different disciplines. One or two faculty focusing on a small 
number of courses is not sufficient. There must be a larger 
interdisciplinary group looking at several different courses 
or sequences of courses. The focus should be on improving 
student learning through new courses, new activities in 
existing courses, new teaching methods, new software, etc. 

Watson also noted that strong support from "beyond the 
departmental level''-meaning from deans and provosts-is 
likely to be a key factor. In response to a question from the 
audience, Watson said that he did not mean that one must 
have a dean as a coprincipal investigator, but rather that 
launching a large-scale project such as this would naturally 
need the support of higher administration. In addition, the 
NSF wants to support projects that do not die out when 
the NSF funding dries up; unless the institution makes a 
commitment to the project from the beginning, the project's 
future can be uncertain. Matching funds from the institution 
are not required, but. as Watson put it, "it never hurts." 

James H. Lightboume, an NSF program director working 
on the initiative, said that the NSF hopes to build on 
successes with earlier reform efforts, such as with calculus. 

----------- ---------
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NSF Curriculum Initiative 

but that it wants to bring on board more faculty, both 
from the mathematical sciences and from other disciplines. 
Planning grant proposals will be limited to five double
spaced pages, he noted; within that space, proposers must 
set forth a vision of the project, tell which courses will be 
involved, and describe the interdisciplinary team. He stressed 
that planning grant proposals should make it clear that 
interdisciplinary communication has already begun; confining 
planning within the mathematics department in the hope that 
other departments will join in later is probably not a winning 
strategy. Other faculty may join in as the project evolves, but 
there must be significant cross-departmental communication 
and collaboration from the outset. · 

Another NSF program officer working on the initiative, 
William Haver, noted that although the calculus reform 
effort has been successful in many ways, it has not really 
reached a large percentage of students nationwide. The 
NSF is hoping that, through this initiative, a small number 
of institutions can attack the larger problems of linking 
the mathematical sciences and other disciplines to improve 
mathematical sciences instruction and of bringing about 
pervasive changes that reach large numbers of students. 

One participant from the audience wondered why the NSF 
was making so few grants of such a large size instead of 
seeding grassroots efforts through a large number of smaller 
grants. Haver acknowledged that the mix of large and small 
grants is a serious question for the NSF; he also noted that 
DUE will continue to fund smaller projects through its other 
programs. In addition, Haver pointed out that the initiative 
will focus on projects that will be useful to institutions all 
over the nation. Therefore, institutions not receiving these 
grants could indirectly benefit from the intiative. Tina Straley, 
another NSF program officer working on the initiative, noted 
that there is no restriction on the type of institution that can 
apply for the initiative grants, and coalitions of institutions 
are especially encouraged. Haver also stressed that the NSF 
remains committed to supporting calculus renewal efforts. In 
addition, it is expected that the new initiative will strengthen 
calulus renewal efforts by supporting some projects which will 
build upon the success of the calculus program and link the 
newly developed curricula and approaches to other courses. 

Large-scale Projects Require New Thinking 
Denice Denton is on the electrical engineering and chemistry 
faculties at the University of Wisconsin at Madison. She was 
part of a group that submitted a successful planning grant 
proposal to CCD for the chemistry initiative. In addition, she 
has been involved in a couple of large-scale curricular reform 
projects. Denton said that flexibility is crucial in such projects. 
There will be a natural ebb and flow-some faculty will join 
the project early on and later drop out; some will observe at 
first and join only later. One must be flexible enough to allow 
the project to evolve and change. 

Also, she noted that although $1 million sounds like a 
lot of money, it really isn't: given the high overhead rates 
at some institutions, one might be left with around half that 
amount. She suggested talking to the grants and contracts 

office at one's university to get a more realistic picture of 
what one will have to spend. In addition, if n institutions are 
involved in the project, and the money is divided by n, the 
funds are stretched yet further. Denton also suggested getting 
institutional funding commitments in writing. 

One needs to get the word out on campus, not only to 
bring in those who want to participate, but also to get feedback 
to help guide the project. In preparation for their work on 
the chemistry initiative, Denton and her colleagues sent out a 
survey to other departments asking what they expected their 
students to get out of chemistry courses, what they liked, 
what they didn't like, etc. The survey form also described the 
NSF initiative and asked for those interested in participating 
to contact the project directors. Getting students to contribute 
their ideas is another important factor. 

As for writing up the proposal, Denton noted that many 
proposals come into DUE without references; she suggested 
writing these proposals like research proposals, with appro
priate supporting references to the literature. She also stressed 
the importance of the dissemination and evaluation compo
nent. Ronald Douglas of the State University of New York at 
Stony Brook, one of the organizers of the workshop, echoed 
this point, saying that dissemination and evaluation cannot be 
add-ons but must be integral parts of the project. Very few 
mathematical sciences faculty have sufficient expertise in this 
area, he said, and most will need to bring in someone from 
outside of mathematics for this component of the project. 

Harvey Keynes of the University of Minnesota stressed 
that, with large-scale projects like the ones the NSF hopes to 
fund, there has to be a clear mission in mind. "Reform" does 
not just mean a new textbook and new activities, he noted; it 
has more to do with looking at the goals of the courses and 
formulating ways of meeting those goals. In particular, the 
NSF initiative requires a substantial component for evaluation, 
and one's goals must be clear in order to evaluate whether or 
not they have been achieved. 

Fostering Collaborations 
Keynes mentioned the idea of collaborating with two-year 
colleges, which also came up in later discussions during the 
workshop. Many students start out at two-year colleges and 
transfer to four-year colleges or universities, so it makes sense 
for the two types of institutions to coordinate the mathematics 
students learn. One participant in the audience wondered how 
receptive two-year colleges would be to such collaboration. 
One of the speakers, Deborah Hughes Hallett of the University 
of Arizona, responded that, in her experience, it is often the 
two-year colleges that bring four-year institutions on board 
when it comes to curricular innovation. 

On the subject of collaboration with other institutions, 
Hughes Hallett noted that her work with calculus reform 
involved many different institutions, such as Harvard Univer
sity, the University of Southern Mississippi, and Haverford 
College. Although involving a large number of institutions 
can slow down the process of getting started, she said, ul
timately the different viewpoints are very helpful, because 
each institution brings its individual strength into the group. 
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In addition, dissemination is easier because different kinds of
institutions have already tried out the ideas.

Hughes Hallett noted that initiating collaborations with
other fields is a difficult challenge for mathematics and one
that should be addressed even were it not for the NSF
initiative. She had some practical advice for getting started:
invite a colleague from another department to lunch. Large
meetings with people from different disciplines are often
much more difficult, because different groups tend to stake
out their own "territories". What is needed, she said, is a good,
friendly relationship, not a political alliance. Hughes Hallett
also warned against deciding beforehand what to do and then
asking other departments to join in. Talking, listening, and
looking for common ground will insure that all sides have a
vested interest in making the project work.

It almost goes without saying that proposals for the
NSF initiative should include something about the impact
of the projects on the achievement of groups traditionally
underrepresented in science, mathematics, and engineering.
Uri Treisman of the University of Texas at Austin described
some of his experience in working with underrepresented
groups. He noted that it is important to try to build a sense of
"community" centered on intellectual interests. In response to
questions from the audience, he suggested that if one wanted
to improve minority achievement in mathematics, one should
"start small'" with students who have strong backgrounds
and are already interested in mathematics. Once one has
"existence proofs", it is much easier to reach out to more
students. In addition~ he suggested getting mainstream, senior
faculty involved in such programs, not just young faculty.

Building on Experience
Although this initiative is a first for the mathematical sciences
community (at least at the undergraduate level), the commu
nity has built some experience in cross-disciplinary curricular
projects. Two of the presentations at the workshop described
successful ongoing projects. Frank Giordano and Fletcher
Lamkin of the United States Military Academy at West Point
described an interdisciplinary mathematical sciences curricu
1um they have developed, which brings in applications as
diverse as pollution along a river, predator-prey problems,
and flight strategies for aircraft range. Louis J. Gross of the
University of Tennessee at Knoxville described a program he
designed to enhance the quantitative skills of students in the
life sciences.

Such programs can succeed if the departments involved
see improved student learning and understanding as the
primary goal. Gross said that he told his colleagues in biology
that they are ultimately responsible for what life sciences
students learn or do not learn, so biology faculty must also
make changes in their own courses if they want to increase
their students' quantitative skills. He suggested working with
other departments to prioritize what quantitative skills they
want to emphasize and to assist them in including a larger
quantitative component in their courses.

Some Common Questions
A number of questions about the NSF initiative were posed
during the workshop as the participants tried to get a handle on
exactly what the initiative was about. Some of the commonly
asked questions were:

Question: Can the projects include calculus or precalculus?
Answer: One thing to remember is that the NSF has

formulated a vision for this initiative, but ultimately the shape
it takes will be determined by the proposals the Foundation
receives. The NSF is not ruling out any courses, but the
focus must be on a number of courses, not just one or two.
The CCD program funds projects for curricular development
for individual courses, whereas the initiative is an attempt to
stimulate curricular reform in a coordinated way across many
courses.

Question: What about nonscience majors?
Answer: Projects should focus on the areas that fall under

the NSF's mandate: science and engineering, including social
science and economics. Reforming courses like Mathematics
for Humanities majors could conceivably be worked into such
a project; but again, if that is the sole focus, one would do
better to make a proposal to the general CCD program that
funds curricular reform for individual courses.

Question: What about equipment?
Answer: Support for equipment is not ruled out, but the

projects must be "people-oriented" rather than centered on
equipment.

Question: Who will be on the review panel?
Answer: The NSF intends that about half of the review

panel be made up of mathematical scientists.

For More Information
E-mail addresses for NSF staff working on this initiative are:

Lloyd Douglas, ldouglasCQnsf . gov;
Herbert Levitan, hlevitanCQnsf . gov;
James Lightbourne, jhlightb©nsf .gov;
Deborah Lockhart, dlockhar©nsf . gov;
Tina Straley, tstraleyCQnsf . gov;
Elizabeth Teles, eteles©nsf . gov.
These are Internet addresses; for Bitnet, replace CQnsf . gov

with CQnsf. The telephone number is 703-306-1669. The
mailing address is:

Division of Undergraduate Education, Directorate for Ed
ucation and Human Resources, National Science Foundation,
4201 Wilson Boulevard, Arlington, VA 22230.

The program announcement may be found in "Funding
Information in the Mathematical Sciences" in this issue of
the Notices. Copies are also available through STIS, NSF's
online information service. For information on how to use
STIS, send e-mail to stis©nsf . gov (Internet) or stis©nsf
(Bitnet), or telephone 703-306-0214.

Allyn Jackson
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Perspectives on the Underrepresentation 
of Minorities in Mathematics 

An Interview with James C. Turner, Jr. 

-·-----------·----.. - .. ---·-------·-------------------

James C. Turner, Jr., is a professor of mathematics at 
Ohio State University and at Central State University, 
a historically black university in Wilberforce, Ohio. In 
addition to research and teaching, he heads a consortium 
designed to form educational and institutional research 
and development linkages among the top research-oriented 
Historically Black Colleges and Universities (HBCUs) and 
leading major research universities. A primary goal for the 
institutions participating in the consortium is a significant 
increase in the number of minority graduates obtaining 
Ph.D.s. There has been increasing interest in such issues 
within the academic community. The following article is 
an edited version of an interview with Turner, conducted 
by Notices Associate Managing Editor Allyn Jackson. 

Notices: Do you think there is discrimination against 
minority students who go into mathematics? 

Turner: Yes, there is discrimination. It is not always 
intentional and certainly not promoted by all or even the 
majority of mathematicians. Nevertheless, it's there. I've 
seen it in personal encounters and in stories related to me 
by minority colleagues and students. I suppose we should 
not be surprised at this, since the mathematical community 
is embedded in American society; and certainly there is 
compelling evidence of prejudices there. 

Notices: What kind of things have you encountered or do 
your students complain about? 

Turner: Let me put it this way. It's tough to have to 
constantly bend over backwards to prove that you belong. 
When you are one of the few minority students in that 
classroom, the only minority on that faculty, the only one 
on that important committee, etc., it gets tiresome and 
counterproductive having to prove that you do belong in 
this class, you can make a substantial contribution to this 
committee, you should be a member of this faculty. In my 
opinion, some of the biggest complaints about discrimination 
in the mathematics community by minority students and 
colleagues are linked to this theme. In addition, minorities 
often carry the added burden that if they fail, then somehow 
they have failed their entire race, since their failure may mean 
that there are no minority group members left at all. To me 
personally this is the hardest part. 

The greatest damage done here is to place doubts in 
the minds of some minority students. Several outstanding 
mathematicians that I have known have expressed some level 
of doubt about their contributions to mathematics. To some 
extent, it is probably natural to have some doubts. However, 
for many minority students there is an added level of doubt 
that really shouldn't be there. It affects how much confidence 
they have in their ability to do mathematics. If you could 
remove the view that minority students are not capable in 
mathematics, then you could remove the burden of this added 
level of doubt. 

For many reasons, including those I just mentioned, gifted 
minority students are attending medical, business, and law 
schools instead of graduate schools in mathematics. The 
unfortunate thing is that some of these students actually prefer 
mathematics. However, to many gifted minority students with 
several career choices, mathematics is not a good choice. 
Many view mathematics as having too many roadblocks, 
an area where they are unwelcome, where there will be 
limitations. Let me give you an example. I know of a student 
who came to Hampton University with a very good SAT score 
and graduated at the top of her class as a math major. She 
did well in every program she was placed in, including a 
summer program at Ohio State University. At the conclusion 
of her studies at Hampton, she told me quite frankly that she 
preferred mathematics, but from what she had seen of the 
mathematics profession, she would be better off in another 
profession. She is now a medical student at Duke University, 
exploring the possibilities of somehow satisfying her appetite 
for mathematics. 

Notices: One of the difficulties about going into mathe
matics is you first have to go and get a Ph.D., and its unclear 
how long that's going to take. Then you have to get a job, 
and then you have to get tenure. With medical school or law 
school, when you get in, you know when you're getting out, 
and you know you'll have a good job. 

Turner: On the surface it does seem that it is more 
difficult and that there are more risks involved in pursuing a 
Ph.D. in mathematics versus getting a medical or law degree. 
However, there is more beneath the surface. For example, it's 
certainly not true that everyone getting out of law school will 
get a "good job". Also, you have to consider the "tunneling 
factor". I really believe that some gifted minority students 
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go into medical, business, and law schools because they are 
"tunneled" into it, in much the same way in which many 
black male students go into basketball and football. These 
are proven success areas for blacks. I played basketball in 
high school and college, and for a long time I really thought 
that basketball was my best career choice. Luckily, someone 
showed me another viable choice. Being a minority often 
means that there are limited choices. We in the mathematical 
community must make mathematics a viable choice for gifted 
minority students interested in our discipline. 

I might also add that the black community does not view 
mathematics as a viable choice. Minority students often don't 
receive crucial support back home if they choose mathematics. 
Most of the people in my family had no idea of what would be 
involved in my pursuing a career as a research mathematician. 
So to them, it seemed not at all wise for someone with 
some talent to go down a path where clearly very few blacks 
had been successful. Many told me that law school would 
definitely be a better choice. These views affect the choices 
that young people make. 

Notices: People sometimes say blacks just can't do mathe
matics, but nobody says blacks can't do French literature ,for 
example. Are people affected by those kinds of stereotypes? 

Thrner: Absolutely. Unfortunately it's easy for young 
students to be affected by the truly ugly side of these stereo
types. For instance, the stereotypes may become believable 
to someone like me who has never taken an undergraduate 
or graduate course from a black mathematics professor. I 
have taken all these mathematics courses, from freshman to 
Ph.D. candidacy, and I have never had a black mathematics 
professor. It does seem to give support to the stereotype. It's 
hard not to wonder, "Can we do this?" To a young minority 
student there seems to be plenty of evidence to support the 
stereotype. And of course it's our job to show these students 
that there is even more evidence to disprove the stereotype. 
I spend a lot of time trying to convince my students that 
mathematics is hard for everyone. They don't always realize 
that everybody has to work hard. It's easy for some of them 
to fall into the trap of believing that it comes much easier for 
nonblacks. This is one of the ways in which the damage of 
stereotyping is manifested. 

Notices: So how did you get through? 
Thrner: Luckily, I had the good fortune of excellent 

mentors. At the University of Michigan it was Lamberto 
Cesari, who worked very closely with me for three years. 
During this period I also met George Fix, who was the reason 
I went to Carnegie Mellon for my doctoral studies. Finally, my 
thesis advisor, Max Gunzburger, played the strongest role in 
my getting through. These professors made all the difference 
in the world. There is no doubt that I would not have the 
Ph.D. if it were not for my association with these mentors. 
Most minority students are not so lucky. I would really like 
to see more minority students get this type of mentorship. 
Mentoring is clearly one of the keys to success. 

Notices: Can white people be good mentors and role 
models for black students? 

Thrner: I certainly do hope so, especially considering that 

at the Ph.D.-granting institutions, the number of blacks serving 
as role models is so small. At HBCUs, this issue is probably 
less controversial. I can't think of any good reason why a 
good mentor relationship could not develop between any two 
people regardless of race or sex. On the other hand, there 
can be a clear advantage in such a relationship if the mentor 
happens to share many of the student's experiences. For 
example, a white mentor may not have a clear understanding 
of educational issues unique to African American students. 

James C. Turner. Jr. 

Notices: Can you tell me something about the programs 
you've been involved in? 

Thrner: Before I came to Central State University, I was on 
the faculty at Hampton University. At that time, the university 
had just received a large grant to increase the number of 
minority students attending graduate school in mathematics, 
science, and engineering. I felt that it was appropriate for me to 
develop attraction and retention strategies for these students, 
in particular, strategies that deal with transition points, such 
as the one between attending Hampton University as an 
undergraduate and attending institutions such as Ohio State 
University and Carnegie Mellon for graduate studies. One 
such strategy was to develop summer programs that ease the 
transition to the graduate programs at these institutions. In 
these programs, students attend seminars and colloquia and 
engage in research projects with mentors from Hampton, Ohio 
State, and Carnegie Mellon. In this way, minority faculty from 
HBCUs can form a link with faculty at OSU or CMU to 
produce good minority Ph.D. students. We have had some 
level of success, and I attribute that success to the fact that 
the HBCUs and the major research universities are working 
together on a problem that both would like to solve. In my 
opinion it would be very tough to put together a strategy 
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focusing on this transition point without including both sides 
of the transition point. 

This is one of the activities of the consortium of HBCUs 
and research universities that I now head. The consortium 
recognized that these initiatives not only provided students 
and faculty members from both institutions with exciting 
opportunities, but they also created a useful model for many 
other effective minority -oriented initiatives needed throughout 
the consortium. These initiatives also show that there can be 
successful, mutually beneficial interaction among members of 
the consortium. 

Notices: You now have twenty-seven schools in the con
sortium? 

Turner: Yes-in fact, let me give you a little history. The 
University Consortium for Research and Development was or
ganized in April1990 by the presidents of a number of leading 
colleges and universities. They decided to "break the mold" 
in terms of addressing the nation's demand for new knowl
edge, new scientists and engineers, and increased minority 
participation in research and technology. They concluded that 
the traditional approaches of targeting schools, programs, and 
groups needed to be supplemented. Most importantly, they 
recognized the need for new approaches to interuniversity 
research in areas of high technology, for expanded knowledge 
and personnel in critical areas of technology, and for en
hanced HBCU research and development activity. They also 
recognized that such a consortium had never been organized 
before, but they were convinced that it could succeed, to the 
direct benefit of the nation. 

Within the consortium, a strong partnership developed 
between the mathematics departments at Hampton University 
and Ohio State University. As a result of this, I was asked by 
the Consortium to serve as director and to develop a series of 
programs that would achieve its goals. 

I might add that this consortium is unique in the sense that 
it is the only one that has the following three characteristics: 
first, it has mathematics as a main theme; second, it has 
HBCUs and major research universities working together; 
and third, it is to my knowledge the only consortium that has 
a director who is a faculty member at both a historically black 
university and a major research university. 

Notices: How many underrepresented minority Ph.D.s are 
there in a given year? 

Turner: Over the years I have never seen this figure 
higher than twelve. Nowadays there are about 1,100 Ph.D.s 
in the mathematical sciences awarded each year by American 
universities. The percentage going to minorities is depress
ingly low and has not changed significantly over the last two 
decades. 

Notices: What about at the undergraduate level? How 
many blacks are there? 

Turner: In 1990-1991, for example, 825 blacks received 
bachelor's degrees in mathematics. A significant number 
of these blacks would like to attend graduate school. The 
undergraduate pool is probably sufficient to dramatically 
increase the number of minority Ph.D.s. 

Notices: What do you think professional organizations 
like the AMS and the MAA can do? 

Turner: Well, I know that there is some good work 
being done by the National Association of Mathematicians 
in conjunction with the MAA and the AMS. In addition, 
these organizations should do more in the areas of minority 
scholarships or research grants, summer research programs, 
mentoring programs, and travel grants for meetings. Many 
other societies offer these kinds of support to minorities. 

Notices: I was reading an article about the poor job market 
in science and mathematics, and it mentioned programs to 
encourage minority participation in mathematics and science. 
Some people were asking, are they really doing these students 
a favor, if there are no jobs? What do you think of that? 

Turner: Every time I hear that, I have mixed feelings. 
People call me all the time, asking me if I know of any 
minority students looking for positions. Since there are so 
few minorities with Ph.D.s in mathematics at HBCUs, for 
example, there always seems to be a market there. Recently, 
one chairman at a prominent HBCU told me that he had five 
positions to fill this year. When I get the call, "Give me a 
minority candidate," it's difficult for me to deliver. I know the 
job market is bad. However, I do think it's a different market 
for minorities. I also hate to see the market being used as an 
excuse not to produce minority Ph.D.s. 

A lot of minority mathematicians, myself included, wonder 
when the mathematical community will see the issue of 
underrepresentation of minorities as a front-burner issue. I 
am really proud of what the mathematics community has 
done for foreign students. We welcomed them; many of them 
received their Ph.D.s from American universities, and that's 
great for mathematics. What we have done for women in 
mathematics, although the job is not complete, has produced a 
tremendous turnaround over the situation ten or twenty years 
ago. That's also great. So the big question is, "When is it our 
tum?" When will the mathematical community and the major 
research universities say, "We're just not doing a very good 
job at the graduate level for minorities; it's time to take this 
problem seriously?" This hasn't happened yet. 
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Why Not Try a Sabbatical at 
the National Security Agency? 

Ezra Brown 

Virginia Polytechnic Institute & State University 

The National Security Agency (NSA) has a mathemat
ical sabbatical program through which mathematicians 
can spend time working at the NSA on mathematics. 
The following article provides some information about 
the program from the viewpoint of one of the partici
pants. For further information about the NSA sabbatical 
program, contact: Charles F. Osgood, Director, Mathemat
ical Sciences Program, National Security Agency, ATTN: 
R51A, Ft. George G. Meade, MD 20755-6000; telephone 
301-688-0400; e-mail msp@titan1.math. umbc. edu. 

Got a sabbatical coming up? 
Maybe even past due? Like to get away from "the old 

place" to refresh and invigorate your soul, to find new 
challenges, to work on that research project you've been 
putting off. but mainly to spend a year away from "them"? 
And you have no particular university in mind? 

I can sympathize-that's where I was five years ago. I 
knew I could keep a secret, so I started thinking about applying 
for the National Security Agency's Mathematical Sabbatical 
Program. 

I knew of the NSA through their recruiting visits to 
our department and university; for years they had hired our 
mathematics graduates at both bachelor's and master's levels. 
The recruiters were often our own former students who would 
say, "Wonderful stuff, but I really can't tell you" when I'd 
ask them what their jobs involved. I was frankly quite curious 
about the "supersecret" outfit they worked for. 

It was not until1989 that I began thinking seriously about 
spending a sabbatical year at the NSA. That fall the recruiter 
was David Lijewski, who had taken abstract algebra from 
me some years earlier. He told me about their sabbatical 
program, but at the time of his visit I was more interested 
in getting him to meet with some of our students than in 
looking into my own prospects. Some months later I had a 
conversation with a colleague at another university who had 
once worked for the NSA and who continued to consult for 
them. His enthusiasm about the people who worked at "The 
Fort"-as the headquarters of the NSA at Ft. Meade, MD, 
is known-and about the working environment there was 
infectious. In a word, I was hooked. 

So I fired off a letter to David requesting specific infor-

mation about the NSA's Mathematical Sabbatical Program. A 
few weeks later, a packet arrived in the mail, accompanied by 
a short note from David encouraging me to apply. So I did. 

Some Specifics about the Program 
A few specifics about this program: the term of the sabbatical is 
anywhere from nine to twenty-four months-that's negotiable. 
It's your standard half-and-half program in that your university 
and the NSA each pay half your salary, but the NSA pays 
the university first, so you don't notice any change in your 
paycheck. They will also pay you a certain amount per 
month-it works out as reimbursal of rent-to help with your 
living expenses. All in all, it worked out very nicely. 

But, you may ask, what about all the usual hassles of going 
on sabbatical (living arrangements, schools for the young'uns, 
renting out the old homestead, the two-body job problem)? 
What are the working conditions like? Does the NSA expect a 
40-hour week? Are you tied to a desk? And by the way, what 
if your research area is not applied? 

And what about all those application forms and the 
security clearance and the polygraph test? Can you publish 
your research? What's in it for your home university? What 
about the people you work with? And finally, what about all 
that secrecy? 

First of all, any sabbatical leave is going to involve some 
of the hassles you mentioned. Comparing notes with folks 
about difficulties involved with your standard sabbaticals at 
other universities, I'd say it's a wash. (The best deal is to 
engineer an exchange with someone at another university, an 
option not available with the NSA. But I'm working on that.) 
Job opportunities for spouses might be more plentiful in the 
Greater DC/Baltimore area than in university communities 
or not, depending on where you look. Certainly housing is 
available, although it is not cheap to live in that area. As for 
schools, I'm no expert: all of our kids were in college or 
graduate school during the sabbatical. 

Fascinating Research Problems 
When I went for my final briefing (physical, polygraph, 
and a few other items), representatives of several different 
divisions met with me and gave me a somewhat edited version 
of what goes on in their shops. Based on their interests 
and my interests, I picked a particular division-the rough 
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NSA Sabbaticals 

NSA equivalent of a department-whose problems seemed 
intriguing. 

It turned out to be an excellent choice for me. I was given 
a desk and a workstation, briefed on several problems, and 
then I fell to. The desks had no chains; and although I kept 
track of hours worked, I was not required to do so-no time 
card, although the regulars there do have time cards. I also had 
the opportunity to work closely with folks in other divisions 
on a regular basis. In principle, half the time you work on 
agency problems and half the time you work on your own 
research. For me, the agency problems were so fascinating 
that I worked on them during the day and my own research in 
the evenings. You can work most of this out informally with 
your division chief. 

This brings up a point. 
Are you one of those dedicated folks who always takes 

work home? Well, guess what? You can't do that at the 
NSA-a perfect way to keep your own research separate from 
agency research! 

Speaking of your research area: I met mathematicians 
at the NSA whose Ph.D.s were in geometry, combinatorics, 
commutative algebra, topology, real analysis, algebraic topol
ogy, algebraic geometry, noncommutative group theory, field 
theory and complex analysis, as well as my own area of num
ber theory. You may recall that number theory was praised by 
G. H. Hardy for its great beauty, purity, and uselessness. Hah! 
The point is that mathematics is a core discipline at the NSA; 
all I'll add to that is that my sabbatical totally changed my 
idea about what is and is not applied mathematics. 

Here's one more thought on research. If you are just 
finishing up a research project but you haven't quite gotten 
geared up for a new one, it's a perfect time to go off to the 
NSA. Some of the unclassified research going on there might 
be just where your interests lie. 

What about Bureaucratic Hassles? 
But what about the application process and that lie-detector 
test and other bureaucratic hassles? 

No one likes filling out who-knows-how-many forms and 
signing every other page, but for me, it was worth the effort. 
True, the NSA is a bureaucracy-how's your university on 

that score, by the way?-so keep copies of what you send in, 
and bug them mightily if it appears that nothing is happening. 
Finally, I didn't think the polygraph test was that stressful. 
Mostly they want to know, in the words of Dick Francis, if 
you can be "blackmailed. bribed, or bullied into telling". The 
worst part was not knowing beforehand what it's like. 

On publishing your work, there's both good and bad news. 
The bad news is that if it's classified research, you can't 
publish it. The good news is that a number of NSA folks also 
work on unclassified current research topics; such work can 
be, and is, published and discussed at professional meetings. 
For example, at the Joint Mathematics Meetings in January 
1992 in Baltimore, John Dillon of the NSA organized an AMS 
Special Session on Designs and Codes; about a dozen NSA 
folks gave talks at that session and at four other sessions. 

As for the advantages to your home university, they are 
many and varied. You will acquire new skills and sharpen 
old ones; you will return with fresh enthusiasm and a new 
perspective relative to the issues with which your department 
has been grappling for years; your students will hear about 
the NSA as a potential employer; you will learn about new 
grant opportunities. Mention these, and your department head 
or chair will be much more supportive of your sabbatical 
application. 

Terrific Colleagues 
Finally, what about the people there? 

My colleagues were terrific. Let me embarrass them and 
name a few: Rob Campbell, Becker Drane, Ellen Rabe, Mike 
McGlynn, Dean McCullough (who never met a FORTRAN 
program he didn't like), Dick Shaker (chief of the Mathemat
ical Research Division at the NSA and the man for whom the 
word "enthusiasm" was invented), and especially my division 
chief, Mike Chemesky. They couldn't have been nicer and 
more pleasant to work with. If I needed information on a 
problem or help with a program, there were always plenty 
of knowledgeable folks who were more than willing to give 
help, advice, or encouragement. 

I had a wonderful time and came back to the Ivory Tower 
renewed and invigorated. This can also happen to you: to 
quote the old commercial, "Try it-you'lllike it!" 
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The Forum section publishes short articles on issues that 
are of interest to the mathematical community. Articles 
should be between 1,000 and 2,500 words long. Readers 
are invited to submit articles for possible inclusion in 
Forum to: 

Notices Forum Editor 
American Mathematical Society 
P.O. Box 6248 
Providence, RI 02940 
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Probably True Theorems, Cry Wolf? 
Laszlo Babai 

University of Chicago 
"The wolves are in our midst," warns Steven G. Krantz in his 
passionate critique1 of John Horgan's misguided opus "The 
Death of Proof", Scientific American, October 1993. 

There is a need to clarify the notion of probably true 
mathematical statements, featured prominently, and generally 
misinterpreted, in Krantz's rebuttal. 

The classic examples of probably true statements come 
from probabilistic tests of primality such as the Solovay
Strassen test, which is based on the following result. 2 

Let n > 1 be an odd integer. Call an integer w a Solovay
Strassen witness (of compositeness of n) if 1 ::; w ::; n -1 and 
either g.c.d.(w, n) > 1 or w<n-I)/Z ¢. (~) (mod n), where 
(1!!) is the Jacobi symbol (computed via quadratic reciprocity 
a; easily as g.c.d's are computed via Euclid's algorithm). Note 
that no S-S witness exists if n is prime. On the other hand 
(this is the theorem), if n is composite, then at least half of 
the integers 1, 2, ... , n - 1 are S-S witnesses. 

Suppose now that we want to decide whether or not a given 
odd 200-digit integer n is prime. Pick k integers WI, ... , wk 

independently at random from {1,2, ... , n- 1}. If any one of 
the wi turns out to be a witness, we know that n is composite. 

1 S. G. Krantz, The immortality of proof, Notices Amer. Math. Soc. 41 (1994), 
10-13. 

2R. Solovay, V. Strassen, A fast Monte-Carlo test for primality, SIAM J. 
Comput. 6 (1977), 84-85. 

Forum 

If none of them are, let us conclude that n is prime. Here we 
may err, but for any n, the probability that we draw the wrong 
conclusion is at most 1: = 2-k. Setting k = 500 is perfectly 
realistic, so we shall have proven the mathematical statement 
"n is prime" beyond the shade of doubt. Yet, we won't have a 
formal proof. 

Viewed another way, the S-S test can be regarded as 
sampling lines from an extremely long, (n-1)-line (n ~ 10200) 

formal proof of primality of n. Line number w consists of 
the calculation verifying that w is not a witness. Normally, 
in order to verify a formal proof, one needs to check every 
single symbol: a ;?: sign where only > is correct can invalidate 
the entire proof. This particular formal proof of primality is 
much more robust: if we are willing to give up the absolute 
certainty mathematics is believed to guarantee and content 
ourselves with a verification beyond the shade of doubt (say, 
~: = 2-5°0), it suffices to check a fixed number of randomly 
selected rows. (Five hundred rows suffice in the example, 
as opposed to the 10200 rows required to be checked for 
complete certainty.) Such probabilistically checkable proofs 
are (informally) called transparent or holographic. 

The recent news is that evel)' formal mathematical proof 
(in ZF, say) can be transformed into transparent form. 3 If the 
little green folks come and claim they have a formal proof of 
the Twin Primes Conjecture (TPC) which is too long for us 
to read, we just have to ask them kindly to rewrite the proof 
in transparent form on a few million tons of CD-ROM's. 
Then, by making a few spot checks to the transformed proof, 
we shall be almost sure that indeed there are infinitely many 
twin primes. This near-certainty will be precisely quantified; 
the probability that we accept their proof while TPC is false 
or independent of ZF will be less than 2-ck where k is the 
number of spot checks and the constant c > 0 is provided 
by the theory. This theory is pure mathematics, replete with 
proofs that Euclid, Hilbert, or Krantz could appreciate. 

There are philosophical concerns over the feasibility of 
generating independent random numbers. "Almost certain 
proofs" of the Solovay-Strassen variety may amplify the 

3Cf. L. Babai, Transparent proofs and Combinatorial optimization is hard, 
MAA Focus, June and September 1992, for a popular account. For technical 
surveys, see D. S. Johnson, The NP-completeness column, J. Algorithms 13 
(1992), 256--278; and L. Babai, Transparent proofs and limits to approximation. 
Proc. First European Congr. of Math .. Birkhiiuser (to appear). 
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significance of these concerns. But such worries apart, aS-S 
proof of primality seems to provide rock-hard evidence, and 
so does a transparent proof after successful spot checks. 

Are such proofs going to be the way of the future? Hardly, 
at least not in the mathematics we enjoy. 

Do such proofs have a place in mathematics? Are we even 
allowed to call them proofs? We leave the reader to ponder 
these questions. 

"Almost certain proofs" differ fundamentally from exper
imental mathematics.4 The latter uses physical or computer 
experiments to gain insight or illustrate results. While "almost 
certain proofs" may not provide either insight or illustration, 
they prove mathematical statements. 

A final note to Steve Krantz. While addressing, as we 
should, the menace of hardware-centric bureaucracies, the 
oxymoron in proof-free Euclidean geometry, and the potential 
of Horgan's ideology to become a weapon against intellectual 
pursuit, let us not confuse our faithful friends with the wolves. 
Acknowledgment. I wish to thank Gene Luks and Peter May 
for their comments on previous versions of this letter. 

4Krantz blurs this distinction by repeatedly juxtaposing "probable proofs" 
and "graphic analysis" (observation of computer graphic pictures). Borrowing a 
phrase Krantz applies to Horgan, we can't help but note that Krantz himself is 
using "a classical propagandistic technique" here. 
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Edited by Keith Devlin 

This month's column 
The design and implementation of software for use in education 
or research is a difficult task. Just as authors of technical books 
lay themselves open for attack when readers and reviewers notice 
errors, so too those involved in the preparation of software packages 
run the risk of having their mistakes laid bare for all to observe. 
Fortunately, there has never been a shortage of either writers of 
books or developers of software, brave souls prepared to run the 
gauntlet of their colleagues. 

This column does not generally publish reviews of software 
that, in the reviewer's opinion, have so many flaws-or a sin
gle major flaw-that the package is of little or no use. The only 
exception to this policy is where the software has been published 
commercially. In all cases, reviewers are asked to mention any bugs 
they find when trying out the software. Bugs that cause the program 
to freeze or the system to crash are annoying, but at least on those 
occasions the user knows there is a problem. Far more worrying 
are bugs that do not cause a program crash, and indeed do not lead 
to any apparent incorrect behavior, but can lead to an erroneous 
result. The first of the three reviews that make up this month's 
column reports on just such a bug. This is John Nolan's review of 
IMAGE-Calculus. In the reviewer's opinion, the bug in question is 
sufficiently dangerous to render the program inappropriate for the 
educational use for which it is designed. 

These are relatively early days in the development of mathe
matical software-indeed software of any kind-and mistakes are 
inevitable. With the assistance of its reviewers, this column tries to 
contribute to the development of better software. In the meantime, 
let the user beware! 

The second review published this month, Mihai Cipu's review 
of Mathematical MacTutor, also includes mention of bugs, though 
these do not appear to be as "dangerous". 

Finally, Frank Zizza reports on his experiences with the pack-
age Mathematica Help Stack. 

Editor's address: 

Professor Keith Devlin 
School of Science 
Saint Mary's College of California 
P.O. Box 3517 
Moraga, California 94575 

Correspondence by electronic mail is preferred, to: 

devlin@msri.org. 

Computers and Mathematics 

Reviews of Mathematical Software 

IMAGE-Calculus 
Reviewed by John P. Nolan* 

IMAGE-Calculus is a program written to illustrate the basic 
ideas of calculus. After entering a function, one can graph 
it, draw tangents, numerically evaluate limits, symbolically 
differentiate, and numerically integrate to find area, arc 
length, surface area, and volume of revolution. The program 
was developed by Christopher D 'Arcy at St. Georges College, 
and it is sold by Brooks/Cole Publishing Company for $43.25. 
The IBM PC version of the program was tested; apparently 
the Macintosh version is no longer available. 

The IBM PC version requires minimal hardware: 256K 
memory, CGA or CGA-compatible monitor, DOS 2.0 or 
higher, and a floppy drive. IMAGE-Calculus is small (the 
program and data files use less than 300K), easy to run, and 
not picky about hardware. It ran on everything from an old 
PS/2 30, to a laptop, to a high performance 486, with and 
without math coprocessors, with various monitors. 

IMAGE-Calculus is organized into four categories: con
cepts, fractals, utilities, and calculator mode. The menus for 
these categories are associated with the first four function 
keys: Fl for concepts, F2 for fractals, etc. Pressing the 
function key shows the menu of options. Unfortunately, one 
cannot use the cursor keys to select from the current menu, 
you must use key combinations to select: Alt-F to enter a 
function, Alt-G for graphing, Alt-L to evaluate limits, etc. 
As you can see, most of the keys are coded alphabetically, 
but it is still annoying to have to learn these codes initially. 
The manual walks through each option with an example; it is 
adequate for general use. The manual is sparse on technical 
details-it mentions that one can use a mouse to select off a 

*John Nolan is an associate professor at American University in Washington, 
DC. He has taught at the University of Zambia. Kenyon College. and the 
University of North Florida and has developed clinical computer systems in a 
private software company. His research interests are in probability theory. 
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menu but gives no directions. I could not get the mouse to 
work. A phone call to the support line at the publisher was 
pleasant but did not resolve this or other problems; questions 
and complaints would be forwarded to the developer. 

Most of the calculus ideas are in the concepts category. 
The first thing one generally does is enter a function and an 
xy-region that will be used with the graph. The first and second 
derivative are calculated symbolically and show up below the 
function. The equation parser has some bugs. Certain errors 
are detected and an inconspicuous one-line message appears 
at the bottom of the screen; a pop-up window or an audible 
beep would make such user errors more noticeable. The one 
serious bug I found in IMAGE-Calculus is that it does not 
always detect ill-formed formulas. For example, x-2+5x+3, 
which is missing a '*' in the second term, gets truncated and 
is treated as x-2+5 with no error message given. This caused 
me considerable confusion while looking at related graphs and 
derivatives. IMAGE-Calculus prints the original (ill-formed) 
formula on the graph of the truncated formula, so in the 
above example x-2+5x+3 has a y-intercept of 5. Also, the 
program only works with integer powers, though the parser 
will accept formulas with fractional powers and proceed to 
make up bizarre rules for differentiating and graphing them. 

Once a function is entered, it can be graphed on a new 
axis or superimposed on the previous graph. After the plot 
is drawn, one can zoom in on a region (but not out) or find 
the roots (presumably numerically). One can also plot f' and 
f", either separately or superimposed. Changing the bounds 
on the graph is awkward: one has to leave the graph section, 

go back to the function definition section, change the bounds, 
and then start the graph again. The tangent command draws 
tangents at a specified point and shows the equation of the 
linear approximation. Multiple tangents can be drawn. See 
Figure 1 for a sample of a graph with tangents drawn. 

The nicest command in IMAGE-Calculus is Analysis. 
This automatically generates a table of significant points of 
the function: it finds places where f, f', and f" are zero 
(the derivatives are calculated symbolically; the zeros are 
apparently found numerically), and a list is shown with an 
English phrase describing what happens at each point. See 
Figure 2 for a sample output. This feature is quite handy for 
analyzing a graph and shows how much of what is taught in a 
traditional calculus I class is mechanical. 

The Definite Integral option numerically integrates to find 
areas and arc length, as well as surface area and volume of 
revolution. Each operation requires bounds and the number of 
partition points to use. The output is a numeric answer and a 
graph of the quantity being calculated. The perspective on the 
surface of revolution is odd. Also, more range checking should 
be done-you can crash the program with some fiddling of 
the bounds of integration. 

The Limit part of the program numerically approximates 
limits from the left and from the right. You are prompted 
for a value x = a and the current function is evaluated at 
a ± 2-n, n = 1, ... , 8; no control is given over the spacing. 
The routine for Newton's Method asks for a starting point, 
then shows the first four Newton's approximations to the root 
along with a graph. No option is given for more iterations. The 
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Equation of Tangent Line at x : 1.5 is: y: -7.5x- 6.75 
Figure I: IMAGE-Calculus graph of 2x3 - 3x2 - 12x with tangents. 
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CONCEPTS FRACTALS UTILITIES CALCULATOR 2:30:54 Pl'l 

2fXA3-3fXA2-12fX 
X 

-1.81 
-1 
0 

0.5 
2 

3.31 

f()c) 
0 
7 
0 

-6.5 
-20 
0 

f' <x> f" <x> 
18.56-27.74 

0 -18 
-12 -6 

-13.5 0 
0 18 

33.94 33.74 

REMARKS 
x intercept 
local l'laxinul'l 
x intercept 
point of inflection 
local nininul'l 
x intercept 

Qualitative analysis col'lplete. Press any key to continue. 
Figure 2: Analysis of2x3 - 3x2 - 12x showing roots, critical points and inflection points. 

Exponential Growth choice explores the exponential function 
A(t) = A(O) exp(kt). The user is prompted for A(O), t 1, and 
A(t1); the program calculates k, shows the equation, and plots 
the exponential curve. The Maclaurin Approximation option 
calculates symbolically the first four terms of the power series 
for f(x) at x = 0 and superimposes their graphs. No control 
is given over the point around which the expansion is given, 
nor can one get more terms. The Parametric Curve section 
lets you give a pair of functions (x(t), y(t)) and a range fort, 
and the curve is plotted. Awkwardly, the bounds for the graph 
are the ones last entered in the function definition window 
and generally have nothing to do with the current parametric 
equations. The Polar Graph routine is similar. Both sections 
have several sample functions builtin, a nice feature to start 
students exploring. This feature could be useful in other parts 
of the program. 

The Fractal menu lets you view the Mandelbrot set, an 
associated Julia set, or a graph of period doubling. These fractal 
routines seem like an afterthought, with little connection to the 
rest of the program and no explained connection to calculus. 
The Utilities menu provides several useful features: clear the 
screen, save the screen to a file, load a screen image from 
a file, print, etc. The final menu is a scientific calculator. In 
addition to standard calculations, the current function and its 
first two derivatives are available for point evaluations. 

A brief comment on two things I would like in a gen
eral calculus program: First, the ability to specify a function 
piecewise with some kind of case statement would eliminate 
unnecessarily complicated linear combinations of shifts and 

scales of step functions. Second, while I understand the 
programming difficulties, the automatic distinction this and 
other programs make between symbolic differentiation and 
numerical integration seems artificial to me. An ideal program 
would be able to integrate reasonable functions symbolically. 
When it cannot find an antiderivative, it could say so and ask 
the user if a numerical approximation is desired. 

I have used MicroCalc and Mathematica for research and 
teaching purposes for five years, and I have experimented 
with True Basic Calculus, Maple, MPP (Mathematics Plotting 
Programs, developed at the U. S. Naval Academy), and Uni
versity of Arizona mathematics software. Here is a personal 
telegraphic comparison: I would group IMAGE-Calculus and 
True Basic Calculus together as simple programs that do 
standard calculus operations. MicroCalc is also easy to use, 
has more options, and is cheap. MPP and the University of 
Arizona software are both free and a little less user-friendly. 
The Arizona software has the nice ability to graph and work 
with data sets as well as standard functions. Maple and Math
ematica are much more powerful; both are harder to learn; 
the student edition of the first costs about twice as much; the 
second is an order of magnitude more than IMAGE-Calculus. 

The features I like in IMAGE-Calculus are its ease of 
use, small size, the unique Analysis option that locates and 
classifies important features of a function, and that sample 
functions are built in for demonstration purposes in some 
parts of the program. Overall I find the program useful, but I 
would be hesitant to use it in a class because of the bugs and 
limitations mentioned above. 

MAY/JUNE 1994, VOLUME 41, NUMBER 5 457 



Computers and Mathematics 

Mathematical MacTutor 
Reviewed by Mihai Cipu* 

Purpose 
A computer-based enhancement of the teaching of mathemat
ics. 

Authors 
The system was created by Graeme E. Bell, John J. O'Conn?r, 
and Edmund F. Robertson, University of St. Andrews, Ftfe 
KY16 9SS, Scotland; e-mail: efr@st-andrews. ac. uk. 
Applelink AITON.JF 

General Features 
Mathematical MacTutor is a large program, aiming to sup
plement the traditional modes of teaching a very wide range 
of mathematics. Its objective is simply stated: conduct math
ematical experiments with the burdens of heavy calculation 
and formal analysis removed. This simple idea is difficult 
and time consuming. The authors have taken upon them
selves the painful task of designing and developing a simple 
user interface for powerful tools in the exploration of math
ematics. Students have at their fingertips calculating and 
graphical facilities for investigating various conc~pts, . re
sults, and demonstrations. They also have access to histoncal 
information about how the subjects developed. 

The system was developed using the Apple Macintosh 
application HyperCard, extended by specially written Pas.cal 
routines. This consists of over 150 different stacks, amounting 
to about 2,000 separate cards. MacTutor is operated in the 
familiar point-and-click fashion. Each of the stacks has a Home 
button. Clicking this takes one back along the route used to 
reach the stack. Other buttons allow sequential movement to 
the cards of each stack. It is possible to use different routes to 
reach any card. Each stack has a Cross reference button 
which allows the user to move directly to other stacks covering 
the same area of mathematics. 

No knowledge of programming is required. Indeed the 
Introduction to the Mac stack from the Miscellaneous pack
age gives some details of the Macintosh and how to use 
HyperCard. There is also a stack named Tips which offers 
assistance with how to use the MacTutor system. Moreover, 
almost every card has its own Instructions button giving 
genuinely helpful messages. The authors make provisions for 
likely mistakes; the tutor has the possibility to disable some of 
the keyboard commands so that students do not have access 
to all the facilities of HyperCard and cannot damage the 

*Mihai Cipu is a researcher at the Institute of Mathematics of the Romanian 
Academy, P. 0. Box 1-764. R0-70700 Bucharest, Romania. His main interest is 
in commutative algebra. He has never used anything similar to MacTutor. He has 
more experience with popular computer algebra systems. His e-mail address is 
mcipu@imar.ro. 

software. All the stacks have been protected, so when you 
leave any stack, it is left the same as when you first entered it. 

Contents 
The main areas covered by M acTutor correspond to the follow
ing twelve packages: Algebra, Calculus, Calculus Quizzes, 
Complex Analysis, Elementary Quizzes, Geometry, Graph 
Theory, Matrices/Vectors, Miscellaneous, Number Theory, 
Other Topics, Statistics. 

A large part of the teaching material was conceived in 
such a way that the user is challenged to discover concepts, 
statements, patterns, and explanations by experimenting with 
thoughtfully selected examples. Along with the preset exam
ples, students will have to settle random problems generated 
by the Mac. Several stacks look at some important examples of 
groups of symmetries of plane figures. One encounters permu
tation groups and two-dimensional crystallographic groups. 
Some stacks provide a calculator to do modular arithmetic or 
calculations in small fields. One can use a multiple-precision 
package to handle numbers up to 255 decimal digits. There 
are sections including all the facilities for graphing functions, 
investigating zeros or continuity, and the Fourier analysis of 
functions. One may specify a system of differential equations 
and solve it numerically. A stack allows integration around 
any curve and may be used to verify Cauchy's theorem. There 
are animated displays of the following: eleven basic results 
about the geometry of the triangle, clifferent methods of tiling 
the plane, the effect of applying a transformation to the plane, 
two probability models for the process of oil percolating 
through a porous material, and how to calculate the mean and 
variance of a sample by using group frequency tables. 

Besides this category of stacks that one would expect to 
find in a mathematical package, MacTutor contains a large 
number of questions, exercises, and tests covering all the 
above-mentioned areas. Sometimes one is asked to answer 
true or false, while other times one is faced with multiple 
choice tutorials. In each case, a full explanation of the right 
answer is given. There is a set of more unusual questions 
about mathematics and mathematicians, aiming to present a 
broader perspective. 

There is also a collection of (slightly) famous games 
and puzzles. Letting students play with the Mac reinforces 
the mathematical theory behind the games. One encounters 
challenges of various degrees of clifficulty-but challenges 
that can be met. 

Comments 
Installing MacTutor went smoothly. The procedure is simple 
and accurately described in the documentation. In fact, the 
entire program is easy to use, and I enjoyed playing with it. 

All the procedures were exercised several times. From the 
mathematical point of view, there are no major bugs; however, 
I have noticed some inaccuracies which might fall into the 
category of typos. For instance, in the Calculus package, 
Continuity stack, Question 7, there is a function defined for 
-1 < x < 1 by the formula y = abs(x)jx. In the same stack, 
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Question 9 refers to the function log( x - 1) + 1 for 0 < x < ~. 
In the Higher Quiz stack in several places I would prefer 
mentioned explicitly that the basis of the logarithmic function 
is a positive real number other than one. Additionally, the 
statement of Fermat's Problem from the Geometry package 
must refer to the sum of the distances to the vertices of the 
given triangle. 

At the programming level, I found more that the authors 
had overlooked. In the "Twin primes" card, the Primes with 
(p + 1)/2 prime button backtracks to 9973 when started at 
10,000 (similar behavior was noticed with the Primes with 
(p-1)/2 prime button). In the Elementary Quizzes package 
Higher Quiz stack, Question 1, the drawn line does not contain 
the correct origin, judging from the answer given. Much more 
serious is that the program does not validate the input. Thus, 
the input J -169 to the Continued Fractions stack leads to 
infinite cycling. The Factorizing Big Numbers card gives, 
for instance, 0 = 1, -2 = 2, r = 1, 98- 9 = 989. Also, the 
More Factorization card returns -09 = 32 , and after that the 
computer freezes and must be shut down. The most frustrating 
experience I had was with the Famous Curves stack. About 
one-third of the cards do not work properly. 

From the pedagogical point of view. there is only good 
news. The user is efficiently guided through the system, 
with any difficulties solved by adequate hints. With ease 
and pleasure, students gain insight into and knowledge of 
different areas of mathematics. There are, of course, debatable 
items (e.g., why give details on Abel in the Inequalities 
stack?). Surprisingly I found Morley's Theorem attributed to 
Napoleon. 

There is an enormous functionality with the teaching 
material (much of which I have not mentioned). Among 
the most remarkable stacks are Tesselations, Conformal 
Mappings, Automata, Simulations, Polynomials, and Trivia 
(no joke!). A very useful feature is the ability to return a 
partial factorization of large numbers. When playing games, 
MacTutor will let one undo moves and replay partial solutions. 
The system shows solutions to several of the games. It also 
creates attractive graphics. A point I wish to emphasize is that 
MacTutor attempts to place mathematics in a broader cultural 
context. 

Though the authors do not mention how old MacTutor 
is, there are at least three signs of its age: 1) it mentions 
Prague, Czechoslovakia; 2) it is mentioned that Euler died in 
Leningrad (nowadays it is again called St. Petersburg); and 
3) the authors claim that many local authorities in Scotland 
have purchased MacTutor (this confession is an indubitable 
clue of the success MacTutor has). On the other hand, it is 
clear that the authors keep track of the latest developments in 
mathematics and continue updating MacTutor. The July 1993 
version of the program includes a mention of Andrew Wiles' 
proof of Fermat's Last Theorem. 

Conclusions 
Rather than being a replacement for the conventional modes of 
teaching, MacTutor is a nice complement. It is a well-designed 
program which does what it says. I think that the software 

can be successfully used in high schools and universities. 
Powerful and versatile, easy to use, MacTutor permits users to 
go further faster by experimenting in mathematics. Debugging 
and correcting the errors will result in a polished form of what 
might be the ultimate tutor program in mathematics. 

Required Facilities 
To install the whole of MacTutor, one needs almost 12 Mb of 
free space. The version using HyperCard ll requires at least 
System 6.0.5. Some of the tutorials give access to a calculator. 
This feature will not work until the user has added the 
appropriate desk accessory to the system. There are separate 
versions of MacTutor for small screens (i.e., 9-inch or 12-inch 
low resolution) and for machines with large monitors (i.e., 
13-inch or bigger). Having a color monitor is not compulsory; 
however, many cards take advantage of such equipment. 

An application is provided with the system for printing 
and saving all or part of the screen. 

Availability 
The Mathematical MacTutor system is available for £250 
($400) from the authors. A campuswide site license can be 
bought for a further £550. 

Mathematica Help Stack 
Reviewed by Frank Zizza* 

Mathematica Help Stack is a Hypercard stack for Macintosh 
computers that is essentially an on-line reference manual for 
the Mathematica computer algebra system. Its strengths are 
its simplicity and its hypertext features. The current version of 
the Help Stack is forM athematica version 1.2, but the current 
version of Mathematica is 2.2. There are some significant 
differences between the two versions of Mathematica, but 
Help Stack remains a useful tool for novice and intermediate 
users of Mathematica. 

Requirements for Mathematica Help Stack are a Macintosh 
computer with Hypercard or HyperDA. Installation of Help 
Stack requires 4 MB of space on the hard disk; and when 
running, Hypercard and Help Stack require approximately 1 
MB RAM. If you also want to run the Mathematica kernel at 
the same time on the same Mac, an additional 4 MB RAM are 
required. 

Anyone familiar with a Mac will have no problem 
installing and using Help Stack. Not having used the Hypercard 
program previously, I had Help Stack installed and operating 
within five minutes of opening the shrink wrap. 

*Frank Zizza is Associate Professor of Mathematics at Willamette Uni
versity in Salem. Oregon. He can be contacted by e-mail at the address: 
zizza@willamette.edu. 
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Upon starting Help Stack, one is presented with the 
"Map". The Map (Figure 1) separates into logical groups 
the approximately 700 built-in functions of Mathematica and 
presents these groups in an array that is used to navigate to the 
information for each individual Mathematica function. This 
organization of functions is well thought out and is a very 
helpful tool for locating a function's information quickly. 

For example, suppose someone wanted to graph the real 
part of the complex function e(l/ z) near its essential singularity. 
Starting from the Map, one would click the icon for Graphics 
3-Dim. One is then presented with a panel that presents all of 
the Mathematic a functions categorized under Graphics 3-Dim 
(Figure 2). 

The hypertext feature now allows one to click on the word 
Plot 3D to bring up the information panel for Plot 3D (Figure 
3). 

The panel contains a central field with usage informa
tion for the Plot3D command. Above the central field is 
a summary of the syntax for the command. To the right 
of the central field are three buttons labeled Details, Notes, 
and Examples. Clicking on Details brings up a panel that 
shows the Mathematica options and attributes for the Plot 3D 
command and the default setting for these options. The op
tions are hypertext-linked to their panel, so one can quickly 
retrieve the information for each option. The Note button 
brings up an empty clipboard for the user to save per
sonal examples and notes. The Examples button brings up a 
panel that contains several examples of the Plot3D command, 

0 
Logic 

A-78 
B==C 

Rule:s: 

including examples with useful options set. Below the main 
field are buttons to step back in the hierarchy of the Map. 

From the information in the Plot3D panel, one deduces 
that the correct Mathematica command for our essential 
singularity graph is Plot3D [Re [E- (1/ (x + I y))], 
{x, -0.1, 0.3}, {y, -0.1, 0.1}]. This command 
produces a rather bland picture (Figure 4 on page 462). 

Having seen this plot, we might consider increasing the 
number of points plotted to resolve some detail near the 
essential singularity. In the Plot3D panel under Detail, one 
finds the option PlotPoints, and clicking on the word brings 
us to its panel (Figure 5 on page 462). 

We see the command to Mathematica should change to 
Plot3D[ Re[ E-(1/(x +I y)) ], {x, -0.1,0.3}, 
{y, -0.1, 0.1}], PlotPoints -> 100] which pro
duces a much more interesting picture (Figure 6 on page 
463). 

The usage information in the panel for Plot3D is a 
combination of the information found in the M athematica 
book [1] and some additional information. The advantage 
over the Mathematica book is that all related functions are 
listed together, and the hypertext feature allows for rapid 
browsing of these related functions and options by simple 
mouse clicking. Other nice features include an alphabetical 
hypertext index of all the cards and all the bells and whistles 
built into Hypercard. Each function's panel also references 
the page( s) in the first edition of the M athematica book where 
the function is discussed. 

@., 

p 

Algebra 

Find liD Index 
L ~ 

Figure 1 
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¢:l 1/1 C) 
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~-~ 
Find Map lndo?X 

,.. . File Edit Go Font Style IIi 

'' Plot3D 

Syntax Plot3D[f.{x.xmin.xmax}.{y,ymin.ymax}] 

Usage Plot3D [ f , { x , xmin, xmax} , { y , ymin, ymax} 1 ;9:. 
generates a three-dimensional plot of f as a 
f"IJILCtion of x and y . Plot3D [ { f , s} , { x , xmin, xmax} .JJ.. ~ _ 
{ y , ymin, ymax} 1 generates a three-dimensional , 'l. , !!!!!;! 
plot in which the height of the surface is ~mm 
specified by f , and the shading is specified by s . iiiiiii ...................................................... .. 

Plot3D returns a SurfaceGraphics object, and ~i~i~i~ Pages 120 134 

may be redisplayed with the Show command, but not iii!i!i ... ~.~-~---·········································· 
combined with other plots or primitives . The ililili 
command Graphics3D will convert the results of iii% 
Plot3D into a Graphics3D object, so it can be milil 
combined with other plots or primitives. ~ 

.... "· _, , . , . , v 

Notes 

EHamples 

Details 

See ListPlot3D SurfaceGraphics Show ContourPlot 
also... DensityPlot Plot Graphics3D ¢:l4~3C) 
............................................................................................................................................................................................. ........................................................ 

~-~ 
Primitives Options Find Map Index 

Figure 3 
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I find Help Stack most helpful with the usage of 
graphics-related functions and mathematical functions (e.g., 
NullSpace); however, it is my opinion that Help Stack could 
do more for the novice Mathematica user. There is little 
information in Help Stack on getting started with Mathemat
ica. For example, one cannot find information on how to 
define something simple like the squaring function f [xJ = 
x~2. Furthermore, if the novice knows enough to look up 
Set and SetDelayed, he or she would find the nonillu
minating examples x = 3, x~n_ = x~Mod[n, 3] (which 
results in an error message fromMathematica), followed by a 
series of examples that show the difference between Set and 
SetDelayed. 

Figure 4 

I also find Help Stack of limited use for those interested 
in Mathematica programming. Important Mathematica pro
gramming constructs have often insufficient and sometimes 
incorrect examples. For instance, in the examples for Apply 
there are the two input/output pairs: f ©© g [a, b] which 
returns f [a, b], and f /© g[a, b] which is claimed to 
return f [g [a, b]] . The first is correct, although it does not 
do justice to the real utility of Apply; an example like Plus 
©© {a, b , c} which returns a + b + c would be better. 
The second is supposed to show a comparison with Map and 
is just plain wrong. 

There are many examples that appear to be transcripts from 
actual Mathematica sessions. This seems like an extremely 
good idea; but in testing some of these examples, the results 

returned by Mathematica were sometimes different. For 
example, in the often misunderstood Mathematica attribute 
Oneidenti ty, there is the sample input f [a] == f [f [a]] 
which is claimed to produce False or otherwise, depending 
on the Oneidentity attribute off. In an actualMathematica 
session with the same examples, the original expression is 
always returned. 

462 

,... It; File Edit Go Font Style ill 

'' PlotPoints 

Syntax PlotPoints->n 

Usage PlotPoints is an option for plotting ~ 
functions that specifies how many sample points to 

use. For Plot3D, ContourPlot, and DensityPlot the ~ 
defa!Jl..t is PlotPoints-> 15, and a 15x15 mesh of iii!!!! 
values is used for the plot. If PlotPoints-> {nx ,ny} ~mm 
is used then a nx by ny mesh of values is used . ~i~!1!~ 

For Plot and ParametricPlot the defa!Jl..t value ii!ii!i 

~~o~!::p~~;s~:2~~:Sa~1~~=~ ~:m:~;p~~v;oints, ~-··'l.:_,i __ .=l ... i. ... '~ ... i_.-'1 

and if the function seems to curve too much (see 
the l:faxBend option) more points will be looked at. O 

See Plot ParametricPlot Plot3D ContourPlot 
also... DensityPlot 
............................................................................................................................................................................................. 
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Figure 5 
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Figure 6

Help Stack performed bug free for the ten hours I used
the program. The program is self-documenting; the only
documentation that comes with the program are directions
for installation and start up. My recommendations for Help
Stack are to update it so that it is consistent with version

2 of Mathematica and to produce all examples from real
Mathematica sessions. I would be interested in using such
an updated version, especially for producing graphics that
require lots of user adjustments to the Mathematica options.

Also included with the software sent to me was the pam
phlet Mathematica-Quick Reference Guide. This pamphlet
is a small dictionary of version 1.2 Mathematica functions,
a mini version of the reference guide found in the back
of the Mathematica book. It lists Mathematica functions in
alphabetical order, shows the syntax of the function, and has
a short explanation of the function. This information is the
same information obtainable from inside Mathematica with
the command? (symbol). The reference guide also shows
related functions and references the page(s) in the Mathemat
ica book where the function is discussed. An appendix to
the guide gives the same information for all functions in the
packages distributed with version 1.2 of Mathematica.

Mathematica Help Stack ($89} and the Quick Reference
Guide ($14.95) are sold by Variable Symbols, 2161 Shattuck
Avenue, Suite 202, Berkeley, CA 94704. A free demonstration
program is also available.

Reference
[1] S. Wolfram, Mathematica, a system for doing mathematics by

computer, Addison Wesley, 1988.

FRACTAL ANALYSIS SOFTWARE PACKAGE

Pierre Ferland, Claude Tricot, and Axel van de Walle

Fractal Analysis Software Package:
A Fractal Generator for Windows™ 3.x

The Fractal Analysis Software Package provides more than pretty pictures; it gives
users a tool for pedagogy and analysis that allows exploration of the mathematical theory
hidden behind the magical beauty of fractal images. Originally developed for classroom
lectures and seminars, the software features an accessible geometrical approach and
user-friendly environment. The user can rapidly create and render a famous family of
fractal images: iterated function systems of affine application attractors. Several methods
of fractal dimension estimation, such as the box counting method and the Minkowski
sausage method, are included. The user is free to set all the parameters that control these
operations and can view every step of the process. The software makes complete use of
the user-friendly environment and interfacing capabilities of Microsoft Windows ™ 3.x.

1991 Mathematics Subject Classification: 28; 58
ISBN 0-8218-0999-7,35 pages (softcover), January 1994
Individual member $30, List price $50, Institutional member $40
To order, please specify FASPINA

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

Donald Babbitt 
Appointed AMS Publisher 

Donald G. Babbitt, formerly executive editor of Mathematical 
Reviews, has been appointed publisher of the AMS. In this 
capacity, he will direct all aspects of the Society's publishing 
operations, from acquiring manuscripts to fulfilling orders 
for finished volumes. He will oversee a staff of nearly 
one hundred in four departments: Acquisitions, Production, 
Electronic Products and Services, and Marketing and Sales. 

Donald G. Babbitt 

"Don is very interested in all aspects of publishing, has a 
terrific knowledge of mathematical literature, and has done an 
excellent job at Mathematical Reviews," says AMS Executive 
Director William H. Jaco. "We're very happy to have him on 
board at AMS headquarters in Providence." 

"The role of the publisher, as I see it, is to implement 
the policies and vision of the volunteeer leadership of the 

Society in as economical and efficient way as possible," says 
Babbitt. "I also feel the publisher should attempt to anticipate 
future trends in academic publishing and carry on a dialogue 
on these matters with the appropriate volunteer leadership. 
These are exciting times in academic publishing because 
of the electronic revolution in producing and disseminating 
information." 

A More Active Publication Program 
Before Babbitt started at Mathematical Reviews in 1992, he 
was professor of mathematics at the University of California 
at Los Angeles. He received his Ph.D. in 1962 from the 
University of Michigan. His research areas are mathematical 
physics and differential equations in the complex domain. He 
has held visiting positions at a number of institutions, including 
Indiana University (1966), the Institute for Advanced Study 
(1970-1971), and the University of Virginia (1975). He also 
served on various administrative committees at UCLA and 
served as associate dean of the graduate division. 

The publisher, a new AMS position, was created to help 
advance the Society's efforts to develop a more active publi
cation program. The AMS Strategic Planning Task Force set 
forth the goal of "making the AMS the publisher of choice for 
mathematicians." Reaching this goal means making progress 
on a number of fronts, including improved acquisition activity, 
effective marketing and promotions, world-wide distribution, 
economies of production, innovations in electronic delivery, 
and a broader publications list with increased back-volume 
sales. 

In particular, over the past two years, the AMS has aimed 
at a more organized, systematic acquisitions effort. Together 
with Manager of Russian Translations Sergei Gelfand, who 
has now been assigned to world-wide acquisitions, Babbitt 
will put special focus on acquisitions to expand the AMS book
publishing program. "We are operating on the philosophy that 
the Society has a responsibility to provide and communicate 
the best mathematics possible to the community," notes Jaco. 
"This is why we're looking at how we serve the community 
with our book-publishing program and why the publications 
program has to have a strong and clear sense of direction. I 
think that having Don and Sergei as the AMS acquisitions 
team positions us with one of the best acquisition efforts in 
mathematical publishing." 
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The Electronic Revolution 
The rise of electronic delivery of information has also pre
sented the AMS with many challenges. With preprint servers, 
electronic journals, electronic research announcements and 
the like, dramatic changes are occurring in how scholarly 
publications are delivered. The Society's role in this area must 
adapt to these changes. The changes in electronic delivery 
have had an impact on production as well: the Society has 
been moving the major part of its book production from 
typeset books to author-prepared books. In addition, this year 
there will be an experiment to move a primary journal in this 
direction. The increasing use of author-prepared texts has "led 
to the yet-to-be-realized expectation that AMS publications 
should be much cheaper to produce and consequently much 
cheaper for libraries and individuals to buy," Babbitt notes. 
"The challenge is to somehow efficiently and cheaply translate 
the various dialects of 1}3X used by authors into a canonical 
'lEX format." 

Services Supported by Publishing 
As a nonprofit organization, the AMS provides many valuable 
services to the mathematical sciences community that do not 
result in income to the Society and are indirectly supported 
by the publications program. A strong publications program 
ensures that the Society can continue to provide such services. 
In addition, the AMS has as one of its central aims the 
communication of mathematical sciences research. Building 
a publications program that meets the community's needs for 
high-quality, cost-effective publications will help achieve this 
aim. 

Sergei Gelfand (left) and Don Babbitt, AMS acquisitions team 

However, Babbitt believes that the electronic revolution in 
publishing almost certainly will reduce the important revenue 
derived from the Society's primary journals. "Other sources 
of revenue will need to be found if the AMS is to continue to 
provide the variety of services it does and if other worthwhile 
projects are to be created," he says. "One of the most promising 

solutions would be the development of a more robust and 
broader book-publishing program." 

"I believe the Society wants to take up the challenge to 
address these issues," Babbitt declares. "This will require 
the cooperation and efforts of the publisher, all of the AMS 
departments associated with publishing, and the volunteer 
leadership of the Society. I look forward to working with all 
of them." 

Allyn Jackson 

Ethical Guidelines Drafted 
by AMS Council 

Editor's note: This article is being reprinted to include 
information that was inadvertently omitted when the article 
first appeared in April1994 Notices. Details on how to submit 
comments and suggestions regarding the proposed guidelines 
now appear in paragraph two of the article below. 

The Council of the AMS is seeking comments on a set 
of ethical guidelines drafted by the ad hoc Committee on 
Professional Responsibility. The proposed guidelines and 
some introductory material are presented here. 

The Council of the American Mathematical Society, in 
response to several cases in the mathematical community 
alleging serious breaches of professional ethics and perceiving 
the need of a national professional society for a code of 
ethics, resolved in March 1992 to establish a Committee 
(later called the ad hoc Advisory Committee on Professional 
Responsibility) to make recommendations concerning the 
role of the Society. The committee consisted of Murray 
Gerstenhaber; Frank Gilfeather; Linda Keen, chair; and Elliott 
Lieb. After reviewing the statements on ethics published by 
other societies, one recommendation of this committee was 
that the Society should promulgate a set of ethical guidelines, 
a preliminary draft of which was submitted by the Committee 
to the Council in January 1995 and which is printed here by 
vote of the Council in order to solicit comments. 

All members of the mathematical community are en
couraged to examine carefully these proposed guidelines. 
Comments and suggestions should be addressed in writing 
to: Chair, ad hoc Committee on Professional Ethics, c/o Prof. 
Robert Fossum, secretary, American Mathematical Society, 
Department of Mathematics, University of Illinois, 1409 W. 
Green St., Urbana, IL 61801-2975. The Committee will exam
ine all comments received by the secretary before September 
30, 1994. Proposed final wording, revised in light of these 
comments, will be submitted to the Council in January, 1995. 

Ethical Guidelines 
To assist in its chartered goal, ". . . the furtherance of the 
interests of mathematical scholarship and research ... ", and to 
help in the preservation of that atmosphere of mutual trust and 
ethical behavior required for science to prosper. the American 
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Mathematical Society, through its Council, sets forth the 
following guidelines. While the Society speaks only for itself, 
these guidelines reflect its expectations of behavior both for 
its members and for all members of the wider mathematical 
community, including institutions engaged in the education 
or employment of mathematicians or in the publication of 
mathematics. The guidelines are not a complete expression of 
the principles that underlie them but will, it is expected, be 
modified and amplified by events and experience. 

The American Mathematical Society, through its Commit
tee on Professional Ethics (COPE), accepts the responsibility 
of providing an avenue of redress for individual members 
injured in their capacity as mathematicians by violations of its 
ethical principles. 

I. Mathematical Research and Its Presentation 
The public reputation for honesty and integrity of the mathe
matical community and of the Society is its collective treasure, 
and its publication record is its legacy. 

The correct attribution of mathematical results is essential, 
both as it encourages creativity by benefiting the creator 
whose career may depend on the recognition of the work 
and as it informs the community of when, where, and 
sometimes how original ideas have entered into the chain 
of mathematical thought. To that end mathematicians have 
certain responsibilities which include the following: To be 
knowledgeable; to be aware of related work; to be certain of 
the originality of their own work; to give proper credit even to 
unpublished sources because the knowledge that something 
is true or false is valuable, however it is obtained; to use no 
language that suppresses or improperly detracts from the work 
of others; and to correct in a timely way or withdraw work 
that is erroneous or previously published. On appropriate 
occasion it may be desirable to offer or accept joint authorship 
when independent researchers find that they have produced 
identical results. However, the authors listed for a paper must 
all have made a significant contribution to its content, and 
all who have made such a contribution must be offered the 
opportunity to be listed as an author. A claim of independence 
may not be based on ignorance of well-disseminated results, 
and it must be convincing. A mathematician may not claim 
a result in advance of its achievement, for that injures the 
community by restraining those working toward the same 
goal. Publication of results that are announced must not be 
unreasonably delayed. 

Because the free exchange of ideas necessary to promote 
research is possible only when every individual's contribution 
is properly recognized, the Society will not knowingly publish 
anything that violates this principle, and it will seek to expose 
violations anywhere in the mathematical community. 

II. Social Responsibility of Mathematicians 
The Society promotes mathematical research together with its 
unrestricted dissemination, and to that end encourages all and 
will strive to afford equal opportunity to all to engage in this 
endeavor. Mathematical ability must be respected wherever 

it is found, without regard to race, gender, ethnicity, sexual 
orientation, or religious or political belief. 

The growing importance of mathematics in society at 
large and of public funding of mathematics may increasingly 
place members of the mathematical community in conflicts 
of interests. Even the appearance of bias in reviewing, 
refereeing, or in funding decisions must be scrupulously 
avoided, particularly where decisions may affect one's own 
research, that of close colleagues, or of one's students; in 
extreme cases one must withdraw. 

Any relevant relationship between a person asked for a 
report and someone named in it, whether or not it involves 
funding, should be explicitly revealed. 

A reference or referee's report fully and accurately reflect
ing the writer's views is often given only on the understanding 
that it be confidential or that the name of the writer be 
withheld from certain interested parties; therefore, a request 
for a reference or report must be assumed, unless there is 
a statement to the contrary, to carry an implicit promise of 
confidentiality or anonymity which must be carefully kept 
unless negated by law. The writer of the reply must respond 
fairly, withhold no essential information of which the writer 
is aware, and keep confidential any privileged information, 
personal or mathematical, which the writer receives. When 
information received with the request substantially affects 
the writer's own work, the report must reveal that fact. If 
the requesting individual, institution, agency, or company 
becomes aware that confidentiality or anonymity cannot be 
maintained, that must immediately be communicated and, if 
known in advance, must be stated in the original request. 

Where choices must be made and conflicts are unavoid
able, as with editors or those who decide on appointments 
or promotions, it is essential to keep careful records which, 
even if held confidential at the time, would, when opened, 
demonstrate that the process was indeed fair. 

Freedom to publish must sometimes yield to security 
concerns, but mathematicians should resist excessive secrecy 
demands, whether by government or private institutions. 

In those instances where mathematics impacts on the "real 
world" it is the duty of mathematicians to disclose to their 
employers and to the public, if necessary, the implications of 
their work, particularly when the impact may be on the public 
health, safety, or general welfare. This includes disclosing 
knowledge of false or overblown claims. 

It is the duty of individual mathematicians to reveal 
unethical professional acts or practices of which they may 
have knowledge. When this may bring retaliation, the Society 
is obligated to help protect the "whistleblower", particularly 
when the complaint has been made to the Society. 

III. Education and Granting of Degrees 
Holding a Ph.D. degree is virtually indispensable to an 
academic career in mathematics and is becoming increasingly 
important as a certificate of competence in the wider job 
market. An institution granting a degree in mathematics is 
certifying that competence and must take full responsibility 
for it by insuring the high level and originality of the thesis 
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work and sufficient knowledge by the recipient of important 
branches of mathematics outside the scope of the thesis. A 
thesis must adhere to the same rules as a publication and 
should be publishable in a recognized journal. When, despite 
diligent search by the candidate and without the candidate's 
knowledge or fault, the work is found to have been anticipated 
in the literature, the degree should be granted. But when there 
is evidence of plagiarism, it must be carefully investigated, 
even if it comes to light after granting the degree, and, if 
proven, the degree should be revoked. 

IV. Publications 
The Society will not publish, print, promote, or aid in the 
publishing, printing, or promoting of any research journal 
where there is some criterion for acceptance of a paper other 
than its content. It will promote the quick refereeing and 
timely publication of articles accepted to its journals. 

Editors are responsible for the timely refereeing of articles 
and must judge articles by the state of knowledge at the time 
of submission. 

If the contents of a paper become known in advance of 
publication solely as a result of its submission to or handling 
by a journal, and if a second paper based on knowledge of 
the privileged information is received anywhere by an editor 
aware of the facts, then unless the first author agrees the editor 
must refuse or delay publication of the second paper until 
after publication of the first. 

At the time a manuscript is submitted editors should 
notify authors whenever a large backlog of accepted papers 
may produce inordinate delay in publication; notice of these 
backlogs should also be published openly. A journal may 
not delay publication of a paper for reasons of an editor's 
self-interest or of any interest other than the author's. Editors 
must be given and accept full scientific responsibility for their 
journals; when a demand is made by an outside agency for 
prior review or censorship of so-called "sensitive" articles, 
that demand must be resisted, and, in any event, knowledge 
of the demand must be made public. 

All mathematical publishers, particularly those who draw 
without charge on the resources of the mathematical com
munity through the use of unpaid editors and referees, must 
recognize that they have made a compact with the community 
to disseminate information, and that compact must be weighed 
in their business decisions. 

Both editors and referees must respect the confidentiality 
of materials submitted to them unless these have previously 
been made public and above all may not appropriate to 
themselves ideas in work submitted to them or do anything 
that would impair the rights of authors to the fruits of their 
labors. Editors must preserve the anonymity of referees unless 
there is a credible allegation of misuse. 

These are ethical obligations of all persons or organiza
tions controlling mathematical publications, whatever their 
designation. 

UATE STUDIES IN MATHEMATICS 

Combinatorial Rigidity 
Jack Graver, Brigitte Servatius, and Herman Servatius 
Volume 2 

This book presents rigidity theory in a historical context. The combinatorial aspects of rigidity are 
isolated and framed in terms of a special class of matroids. which are a natural generalization of the 
connectivity matroid of a graph. This book includes an introduction to matroid theory and an extensive 
study of planar rigidity. The final chapter is devoted to higher-dimensional rigidity, highlighting the 
main open questions. Also included is an extensive annotated bibliography with over 150 entries. This 
book is aimed at graduate students and researchers in graph theory and combinatorics or in fields which 
apply the structural aspects of these subjects in architecture and engineering. Accessible to those who 
have had an introduction to graph theory at the senior or graduate level, this book is suitable for a 
graduate course in graph theory. 

1991 Mathematics Subject Classification: 05 
ISBN 0-8218-3801-6, 172 pages (hardcover), December 1993 
Individual member $25, List price $41, Institutional member $33 
To order, please specify GSM2/NA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. Order from: 
American Mathematical Society, P.O. Box 5904, Boston MA 02206-5904, or call toll free 800-321-4AMS (321-4267) in the U.S. and 
Canada to charge with VISA or MasterCard. Residents of Canada, please include 7% GST. 
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This month's column is written by Lisa A. Thompson, 
who is the Assistant for Governmental Affairs of the Joint 
Policy Board for Mathematics (JPBM). 

Mathematical Sciences in the FY 1995 Budget 

Summary and Highlights 
• Despite the lack of real growth (actual and proposed) in 

overall federal support for basic research in FY 1993-
1995, funding for the mathematical sciences would grow 
steadily in real terms during this time period. 

• Although the level of support for the mathematical sciences 
dipped in FY 1993, it would recover in FY 1994, rising 
by an estimated 5 percent, and under agency proposals 
would continue to rise in FY 1995, by just over 6 percent; 
reductions from proposed levels due to congressional 
action, however, are likely to occur. 

• Growth in federal funding for the mathematical sciences 
continues to be driven by research initiatives in areas of 
national importance. 

• The NSF Division of Mathematical Sciences is responsible 
for much but not all of the estimated and proposed spending 
increases; its FY 1995 budget would be 7.9 percent higher 
than the estimated FY 1994 budget, which is nearly 6 
percent higher than the amount spent in FY 1993. 

• Despite a sharp cut in defense basic research spending in 
FY 1994 and no real growth proposed in FY 1995, total 
support for the mathematical sciences from DOD would 
grow at a pace exceeding inflation in FY 1993-1995. 

• While the budgets of most activities funded through the 
DOE basic energy sciences account are facing cuts, the 
Office of Scientific Computing, and thus support for 
the mathematical sciences, would be spared; although 
proposed FY 1995 support for the mathematical sciences 
would remain at the FY 1994 level, this level is an 
estimated 6.1 percent greater than FY 1993 spending. 

The FY 1995 Federal Budget 
President Clinton presented his FY 1995 budget plan to 
Congress in early February, a budget that adheres to the 
five-year, $500-billion deficit reduction plan enacted last 

summer. For the first time in over two decades, total federal 
discretionary spending will decline in real, inflation-adjusted 
terms, primarily due to defense cuts. The proposal includes 
deep cuts in programs across the government to cover not 
only deficit reduction but also to finance Clinton's investment 
initiatives, among them education and R&D. 

Although there will be winners and losers among R&D 
programs, overall federal R&D spending would increase by 
4 percent over the FY 1993 level. Support for civilian basic 
research would increase by 2 percent to about $12.9 billion, 
while support for civilian applied research and development 
would increase by 5 percent to $18.6 billion. Among the big 
winners: NIST R&D programs would increase by 78 per
cent, and funding for the National Information Infrastructure 
(including the High-Performance Computing and Communi
cations initiative) would increase by 32 percent. Transporta
tion R&D would increase by 25 percent. R&D programs in 
manufacturing , global climate change, and biotechnology are 
also among the priority areas. Overall support for university 
research would increase by 4 percent to about $12.2 billion. 

The proposed R&D budget would maintain the current 
ratio of defense R&D to civilian R&D at 53:47, despite 
earlier pronouncements from the administration that it would 
emphasize civilian R&D at the expense of military R&D. At 
a briefing, OSTP Director Jack Gibbons noted that increasing 
portions of the budgets of the Advanced Research Projects 
Agency and other DOD agencies are devoted to dual-use 
technologies, and this should be counted as progress toward 
the optimum. He also implied that the FY 1996 budget would 
show a more notable shift away from military R&D. 

Gibbons also outlined the administration's science and 
technology strategy, consisting of the following six principles: 
maintain R&D funding as a priority investment, increase focus 
on new relevant national goals, expand partnerships with 
private sector, ensure leadership in fundamental research, 
improve strategic coordination of R&D programs, and seek 
opportunities for international cooperation. The new cabinet
level National Science and Technology Council and its 
nine committees will be responsible for implementing these 
strategies. The committees, many of which had precursors 
under the now-defunct FCCSET, are working to integrate 
federal R&D programs in support of overarching national 
goals to be set by the council. 
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As Congress acts on the budget during the spring and 
summer, there will be two sources of pressure holding down 
growth in R&D and the rest of Clinton's investment package. 
First, supporters of programs the President has cut will try 
to get some of that funding back. Second, congressional 
deficit hawks want budget cuts used to reduce the deficit, 
not to finance increases elsewhere. While the first factor 
will undoubtedly have an impact on the margins in each 
appropriations bill, the second has the potential to wipe out 
new spending in one sweep. Last November an additional 
deficit reduction plan failed on the House floor by only six 
votes. Six more votes for deficit reduction could be easy to 
find in an election year. 

Trends in Federal Support for the Mathematical Sciences 
For several years through FY 1992, federal support for the 
mathematical sciences grew by roughly 2 or 3 percent above 
inflation annually, a rate consistent with the growth in overall 
federal support for basic research. Since FY 1993, however, 
estimated and proposed federal support for basic research 
would grow very little, barely keeping pace with inflation. It 
appears, though, that estimated and proposed funding for the 
federal mathematical sciences programs would allow for real 
growth in FY 1994 and FY 1995. This growth would be on 
an FY 1993 base that represented the first real decrease in 
combined support for the mathematical sciences programs in 
recent times. 

Because the federal basic research budget increasingly 
favors thematic, multiagency research initiatives and other 
interdisciplinary activities, it is not entirely surprising that the 
mathematical sciences-a fundamental discipline that perme
ates science and technology and enables progress in many 
research areas-would fare relatively well under this scheme. 
Indeed, these strategic programs in support of national objec
tives account for much of the recent growth in mathematical 
sciences program budgets, providing mathematical scientists 
with important opportunities and mechanisms to contribute 
more directly to solving the increasingly sophisticated prob
lems found in the other sciences, technology, and industry. 

Similarly, DOD support for the mathematical sciences 
largely depends on the extent to which the field has the 
potential to contribute to the technology thrusts established 
at the highest levels of the department. That mathematical 
tools and methods underpin many areas of importance to the 
military-areas such as communications, signal processing, 
and image analysis and recognition--could explain the com
bined growth in the budget estimates and proposals for the 
five mathematical sciences programs supported by the DOD. 
Moreover, the Pentagon's expanded mandate to support dual
use technologies-such as high-performance computing and 
advanced materials and manufacturing-could also account 
for the programs' funding outlook. 

The increasing emphasis on strategic areas throughout 
the federal research system raises questions about the future 
of adequate support for research in core mathematics. The 
provision of funds largely according to potential to expand the 
frontiers of mathematical knowledge enhances the ongoing 

availability of the mathematical sciences as a broad and 
versatile resource for the nation. While the strategic research 
programs encompass many traditional areas of mathematical 
research, they have caused shifts in the distribution of support 
across the discipline. This is especially true at the NSF, 
which is virtually the only source of support for fundamental 
mathematical research aimed at expanding the intellectual 
frontiers of mathematics. It is particularly problematic that 
the balance between fundamental and strategic research in 
the mathematical sciences is not guided by an explicit well
founded principle, but rather by the vagaries of the budget 
process. 

It should be noted that the increasingly quantitative nature 
of research in general hinders the complete accounting of 
federal support for mathematical scientists. For instance, NSF 
makes awards to Grand Challenges Applications Groups, 
multidisciplinary teams seeking to apply high-performance 
computing techniques and resources to fundamental problems 
in science and engineering with broad economic and scientific 
impact. The involvement of the mathematical sciences in such 
an activity would not necessarily be reflected in the budget 
figures presented here. 

Mathematical Sciences Program Budgets for FY 1995 
The table at the end of this article gives budget figures for 
the seven federal mathematical sciences programs, including 
estimates of spending in FY 1994 and budget proposals for 
FY 1995. All figures shown in the table and cited below are 
in terms of current dollars. 

Each program provides support for a variety of research 
and related activities, including individual and group awards, 
institutes and centers, equipment, and education and human 
resources development. The figures given in the table include 
funds spent or estimated to be spent on these various compo
nents of the mathematical sciences enterprise by each of the 
programs. 

In FY 1995 combined spending by the seven mathematical 
sciences programs would grow by 6.2 percent above the 
estimated FY 1994 level. The budgets for four programs 
would grow in the FY 1994, while budgets for three would 
remain flat. These budget proposals, however, are subject 
to the congressional budget process and to future revision 
by the responsible agencies. In particular, if recent trends 
hold, Congress is unlikely to fully fund the NSF request for 
research activities, and the proposed 7.2 percent increase in 
support for the mathematical sciences would drop accordingly. 
Similarly, congressional cuts in the defense R&D budget 
request could bring down the proposed spending levels of the 
DOD programs. 

The DOD program figures might include funding for 
several DOD-wide add-on programs, including: Augmenta
tion Awards for Science and Engineering Research Training 
(AASERT), the National Defense Science and Engineering 
Graduate Fellowship Program (NDSEG), the Research Ini
tiation Program (RIP), Small Business Innovation Research 
(SBIR), and the University Research Initiative (URI). These 
add-on programs, often earmarked by Congress, are funded 
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separately and later distributed within each of the DOD re
search agencies. This causes fluctuations in budget figures at
the program level as they are reported from one year to the
next.

National Science Foundation (NSF)
The NSF Division of Mathematical Sciences (DMS) fosters
the creation and development of mathematical and statistical
ideas and techniques, supports their interaction with theory
and practice in other scientific and engineering disciplines, and
encourages their diffusion into the infrastructure for education
and human resource development and the technology base.

DMS provides about half of all federal support for
the mathematical sciences, covering the broadest range of
mathematical fields with support for individual investiga
tors and small groups, research institutes and centers, shared
computing equipment, postdoctoral fellowships, research con
ferences, and undergraduate programs.

In FY 1995 DMS would support further participation
of the mathematical sciences in interagency and NSF- and
directorate-wide research initiatives, including those focused
on high-performance computing and communications, ad
vanced manufacturing technology, global change, biotechnol
ogy, civil infrastructure systems, environmental research, and
nonlinear science. This reflects "both the importance of math
ematical modeling, simulation, control, visualization, and
algorithm development and the readiness of the mathematical
sciences to enhance research in these areas," according to
budget documents.

DMS also plans to expand its education activities, in
particular Research Experiences for Undergraduates and post
doctoral fellowships. In FY 1994 the division began an
industrial postdoctoral fellowship program in which new
Ph.D.s spend part of their time in industry and part of their
time in academia. This program is one of NSF's pioneer
ing efforts to improve collaboration between academia and
industry.

The FY 1994 current plan estimates DMS spending at
$82.2 million, an increase of 5.9 percent above FY 1993
spending. The DMS budget request for FY 1995 would be
$88.7 million, a proposed increase of 7.9 percent above the
FY 1994 estimate.

The FY 1995 budget proposal would be distributed
among three program elements, as follows: $49.0 million for
disciplinary research, an increase of 5.1 'percent above the
FY 1994 estimate for this element; $20.0 million for cross
disciplinary and computational research, an increase of 15.2
percent; and $19.7 million for special projects, an increase of
8.2 percent.

Air Force Office of Scientific Research (AFOSR)
The Mathematical and Information Sciences Directorate of
AFOSR provides funds for activities in the mathematical
sciences in support of the Air Force mission. Because Air
Force funding for basic research was cut significantly, the
directorate will spend about $0.6 million less in FY 1994 than
it did in FY 1993, although additional FY 1994 funds might be

allocated from URI monies, which have not been distributed
among AFOSR's directorates at press time. The directorate
estimates it would spend $17.5 million for the mathematical
sciences in FY 1995.

Army Research Office (ARO)
The ARO Mathematical Sciences Program focuses on the
mathematics of materials science, high-performance comput
ing~ stochastic methods in image analysis, mathematical and
computational issues in intelligent manufacturing, and other
areas of interest to the Army. The program estimates it will
spend $15.0 million in FY 1994 and proposes a like amount
for FY 1995. In FY 1995 the program would continue to
fund various centers and institutes, including the Army High
Performance Computing Research Center.

Advanced Research Projects Agency (ARPA)
The Applied and Computational Mathematics Program
(ACMP) at ARPA supports mathematical research on in
novative approaches to signal and image processing and
communications, in particular wavelets and their applications,
and innovative approaches to large-scale computation. In FY
1993 it added a focus on mathematical approaches to signal
and image processing relevant to automatic detection and
recognition of objects. In FY 1994 the agency began support
for mathematical research on theory, modeling, and computa
tional simulation of materials and materials processing as part
of the federal Advanced Materials and Processing Program.
ARPA also seeks collaborative efforts between universities
and industries where appropriate to foster the transition of
ideas to applications and to provide a source for problems in
applied mathematics.

The program is also augmented with funds from the DOD
add-on programs, including URI awards for two centers. The
RIP program provides support in the areas of modeling and
simulation in manufacturing and theory and modeling for
optical communications. Funds are also provided through the
SBIR program, although they are not included in the figures
given in the table.

The FY 1994 budget estimate includes $11.7 million
for the base program, $2.0 million for participation in the
federal materials program, and $4.7 million for URI and RIP
activities. In FY 1995 spending would total $21.5 million;
this estimate includes $13.9 million for the base program, $4
million for the materials initiative, and $3.6 million for the
add-on programs.

National Security Agency (NSA)
The NSA Mathematical Sciences Program supports research
in algebra, number theory, discrete mathematics, probability,
statistics, and cryptology and awards four kinds of grants: the
Young Investigators Grant, the Standard Grant, the Senior In
vestigators Grant, and the Conferences and Special Situations
Grant.

Due to overall spending cuts at the agency, support for
the Mathematical Sciences Program has been dropping since
FY 1990, when spending peaked at over $3.1 million. The
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FY 1994 budget estimate is $2.25 million, and the FY 1995 
proposal is $2.5 million. NSA provides additional funds 
through a program to support the mathematical sciences at 
minority institutions. In FY 1993, for instance, the program 
distributed $1.6 million. 

Office of Naval Research (ONR) 
The Mathematical Sciences Division of the Office of Naval 
Research funds research in support of the naval mission, 
with designated programs in the areas of applied analysis, 
discrete mathematics, numerical analysis, operations research, 
probability and statistics, and signal analysis. It maintains a 
base program and also funds accelerated research initiatives 
(ARis) as needed. 

InFY 1994 the division estimates spending a total of$17.0 
million, including about $9.4 million on the base program, 
$5.6 million on ARis, and $2.0 million on DOD add-on 
programs, including $1.4 million from AASERT. The division 
roughly estimates that the proposed FY 1995 budget would 
be constant at the FY 1994 level. 

Department of Energy (DOE) 
The DOE Office of Scientific Computing has two missions: 
to ensure the broad range of research in the mathematical and 
computer sciences necessary to underpin all the other sciences 
and to manage an international network to provide state-of-the
art supercomputing facilities for DOE-supported researchers. 
Its work is proceeding in the context of the government-wide 

High Performance Computing and Communications (HPCC) 
initiative, which encompasses R&D needed to produce the 
next generation of high-performance computing hardware and 
software. 

While overall support for DOE scientific computing has 
grown somewhat over the past few years because of its 
focus on HPCC, spending increases are directed to applied 
work on "Grand Challenge"-class computational problems. 
Support for basic mathematical sciences-including research 
and related activities in analytical and numerical methods and 
information analysis techniques at universities and national 
laboratories-would remain unchanged in FY 1995 from an 
estimated level of $15.7 million in FY 1994. This latter 
estimate, which implies an increase of 6.1 percent over FY 
1993 spending, is still subject to change under rescissions 
Congress imposed on energy supply R&D in early 1994. 

Other Federal Agencies 
Several agencies-for instance, the National Aeronautics and 
Space Administration, the National Institutes of Health, and 
the National Institute of Standards and Technology-support 
mathematical sciences research, largely as an intramural 
activity. These and other agencies, such as the Environmental 
Protection Agency and the Department of Transportation, do 
supply a limited number of grants to academic mathematical 
scientists. The table shows a rough, low-end estimate of $1.0 
million for extramural support from federal agencies without 
dedicated mathematical sciences programs. 

FEDERAL SUPPORT FOR THE MATHEMATICAL SCIENCES 

FY 1992-1995, in millions, current dollars 

actual actual current plan budget request %change 
FY92 FY93 FY94 FY95 FY94-95 

National Science Foundation, total 86.42 85.62 90.21 96.71 7.2% 
DMS 78.42 77.62 82.21 88.71 7.9% 
Other 8.00 8.00 8.00 8.00 0.0% 

Department of Defense, total 67.68 66.43 69.07 73.39 6.3% 
AFOSR 17.00 17.00 16.40 17.50 6.7% 
ARO 13.50 13.00 15.00 15.00 0.0% 
ARPA 17.80 16.65 18.42 21.49 16.7% 
NSA 3.10 2.40 2.25 2.40 6.7% 
ONR 16.28 17.38 17.00 17.00 0.0% 

Department of Energy, total 13.50 14.80 15.70 15.70 0.0% 
University Support 5.40 5.40 6.20 6.20 0.0% 
National Laboratories 8.10 9.40 9.50 9.50 0.0% 

Other Agencies 1.00 1.00 1.00 1.00 0.0% 

TOTAL 168.60 167.85 175.98 186.80 6.2% 

DMS =Division of Mathematical Sciences; AFOSR =Air Force Office of Scientific Research; ARO =Army Research Office; 
ARPA= Advanced Research Projects Agency; NSA =National Security Agency; ONR =Office of Naval Research. 
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Herbert Busemann 
1905-1994 

Herbert Busemann died on February 9, 
1994. With his death mathematics lost 
a great true geometer of the twentieth 
century. 

In his habilitation lecture of 1854 
Riemann proposed the geometry on a 
manifold based on an element of arc. Its 
most important case, where the square 
of the element of arc is a quadratic 
differential form, is nowadays called 
Riemannian geometry. The general case, 
which Riemann did not exclude from his 
consideration, is to be called Finsler ge
ometry, because Finsler wrote a thesis on 
it in 1918. Beginning with the solution 
of the form problem by E. Christoffel 
and R. Lipschitz in 1869 and through 
the application of the tensor analysis of 
Ricci and Levi-Civita, Riemannian ge
ometry has had a vigorous development 
by analytic methods. 

Busemann developed Finsler geom
etry by a purely geometrical approach. 
It was both original and powerful. There 
were several geometrical epochs in the 
history of mathematics symbolized by 
names such as J. Steiner, D. Hilbert, K. 
Menger, and G. Bouligand. Busemann 
went further and included treatment of 
curvature and geodesics. 

Synthetic geometry is difficult, be
cause each problem needs at least one 
new idea; it does not have a machinery 
which has general applications. As a 
result the subject has a built-in unpopu
larity. But it is enjoyable, and the insight 
gained is usually beautiful and deep. 

Busemann was a professor at the 
UniversityofSouthernCalifornia, 1947-
1964, and a distinguished professor from 
1964 until his retirement in 1970. He 
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was a member of the Royal Danish 
Academy. In 1985 he was awarded the 
Lobachevsky Prize by the Academy of 
Sciences of the USSR. whose recipients 
included S. Lie, David Hilbert, Henri 
Poincare, Elie Cartan, H. Hopf, and oth
ers. He fully deserved the honor. 

AMS Centennial Fellowships 
Awarded 

The Society has awarded two Centennial 
Fellowships for 1994-1995. The recip
ients are PATRICIA BAUMAN of Purdue 
University and DAVID MARKER of the 
University of lllinois at Chicago. 

Patricia Bauman, Centennial Fellow, 1994-1995 

Patricia Bauman 
Patricia Bauman received her Ph.D. in 
1982 from the University of Minnesota, 
Minneapolis, under the direction of Gene 
Fabes. After a year as aN ational Science 
Foundation Postdoctoral Fellow and vis
iting member at the Courant Institute, 
in 1983 she became a C.L.E. Moore In
structor at the Massachusetts Institute of 
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Technology. Since 1984 she has been at 
Purdue University, with a leave during 
1990 at the Institute for Mathematics 
and its Applications and the Univer
sity of Minnesota in Minneapolis. She 
is currently an associate professor of 
mathematics at Purdue University. 

Bauman's research has focused on 
partial differential equations in several 
space dimensions and applications. Most 
recently she has investigated the quali
tative behavior of solutions to nonlinear 
systems arising from mathematical mod
els of elastic deformations and supercon
ducting materials. She considers herself 
fortunate to have collaborated with Neil 
Carlson, Chao-Nien Chen, Nick Owen, 
Dan Phillips, and Peter Sternberg. 

David Marker, Centennial Fellow, 1994-1995 

David Marker 
David Marker received his Ph.D. in 
1983 from Yale University under the 
direction of Angus Macintyre. He spent 
two years at the University of California 
at Berkeley as a National Science Foun
dation Postdoctoral Research Fellow. In 
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1985 he joined the University of llli
nois at Chicago as an assistant professor 
and was promoted to associate professor 
in 1989. He spent the fall semester of 
1989 as a member of the Mathematical 
Sciences Research Institute. 

Marker's research is in mathematical 
logic. He is particularly interested in 
applications of model theoretic methods 
in algebra and geometry. 

Information about the competition 
for the 1994-1995 AMS Centennial Fel
lowships will be published in the "Fund
ing Information for the Mathematical 
Sciences" section of the next issue of 
the Notices. 

Ratner Receives 
NAS Carty Award 

MARlNA RATNER of the University of 
California at Berkeley has received the 
John J. Carty Award for the Advance
ment of Science from the National 
Academy of Sciences. Professor Rat
ner was honored "for her striking proof 
of the Raghunathan conjectures". 

The purpose of the Carty Award is to 
recognize noteworthy and distinguished 
accomplishment in any field of science. 
The award, consisting of a medal, an 
illuminated scroll, and $25,000, were 
presented to Professor Ratner during the 
NAS awards ceremony on April 25, 
1994. 

About Ratner's Work 
The following description of the work 
of Professor Ratner was supplied by her 
Berkeley colleague, Jacob Feldman. 

Marina Ratner's main work has been 
in ergodic theory and, more importantly, 
the use of ideas and techniques from 
ergodic theory in other, more classi
cal contexts. Much of her best work 
has involved the discovery of various 
"rigidity" phenomena. 

In her surprising work on horocy
cle flows, done in the early 1980s, the 
objects under discussion are algebraic 
or geometric (depending on viewpoint). 
This structure carries along with it some 
measure-theoretic structure, but on the 
surface it would seem that the measure
theoretic description of these horocycle 
flows contains little information about 
them. The surprise is that, in fact, the 
measure-theoretic description contains 
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everything! The prototypical result is 
that a measure-theoretic isomorphism 
between horocycle flows is in fact alge
braic. 

Marina Ratner 

Marina's much acclaimed work of 
the last few years-the "Raghunathan 
conjectures"-are a far-reaching gener
alization and application of these ideas 
to an important situation. Briefly: There 
was an innocent looking question, some
times called the "Oppenheim conjec
ture", about the values assumed by real 
quadratic forms in three integer vari
ables. This question has proven remark
ably recalcitrant. About 1980, M. S. 
Raghunathan observed that the expected 
answer would follow if a certain natural 
conjecture about actions of Lie groups 
were true. The question about quadratic 
forms required only a special case of 
Raghunathan's conjecture, and in 1986 
G. Margulis proved this case. However, 
his proof gave little insight into what was 
going on. Marina saw that her methods 
were the appropriate ones for this type 
of question, and eventually she gave a 
complete proof of Raghunathan's con
jecture. Furthermore, her proofs worked 
in a very general context and enabled 
her to answer several related questions of 
Margulis and Raghunathan. This has led 
to further number-theoretic information 
about quadratic forms. 

Here is a vaguely formulated ver
sion of one of this last group of results: a 
"measure-theoretic" version of Raghu
nathan's conjecture. Let G be a con
nected Lie group, r a lattice in G, and U 
a subgroup of G generated by unipotent 
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elements of G, and let f-L be an arbitrary 
finite measure on G ;r invariant and er
godic under the left action of U on G ;r. 
Then f-L has an algebraic nature: it is the 
Haar measure on some homogeneous 
space embedded in G ;r. So again an 
apparently measure-theoretic object is 
revealed to be algebraic. 

Biographical Sketch 
Marina Ratner received her M.A. in 
1961 from Moscow State University 
and for several years worked in Kol
mogorov's applied statistics group as 
well as in his special school for gifted 
high school students. Her main math
ematical influences at that time were 
A. N. Kolmogorov and Ya. G. Sinai. 
In 1965 she returned to Moscow State 
University, finishing her doctorate in 
1969 under the supervision of Sinai. 
She was an assistant at the High Tech
nical Engineering School in Moscow 
(1969-1970), a lecturer at the Hebrew 
University of Jerusalem (1971-1974), 
and a senior teacher at the Pre-academic 
School of the Hebrew University of 
Jerusalem (1974-1975). She came to 
the University of California at Berkeley 
in 1975 as an acting assistant professor 
and rose to her present rank of professor 
in 1982. 

Ratner was an Alfred P. Sloan Re
search Fellow (1977-1979), a Miller 
Research Professor at the University 
of California at Berkeley (1985-1986), 
and a John Simon Guggenheim Fellow 
(1987-1988). In 1992, she was elected 
to the American Academy of Arts and 
Sciences and the following year to the 
National Academy of Sciences. Ratner 
will present a plenary lecture at the In
ternational Congress of Mathematicians 
in Zurich in August 1994. 

About the Award 
The John J. Carty Award for the Ad
vancement of Science was established 
upon the retirement of John Joseph Carty 
from the vice-presidency of the Ameri
can Telephone and Telegraph Company 
on November 13, 1930. Dr. Carty's close 
associates established the award as a 
testimonial to his distinguished achieve
ments and to the esteem he inspired in 
his many thousands of associates in the 
Bell system. 
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The purpose of the Carty Award is to 
recognize noteworthy and distinguished 
accomplishments in any field of science 
within the scope of the Academy char
ter. The award has honored contribu
tions to physics, geophysics, biochem
istry, molecular biology, earth science, 
agricultural sciences, and mathematics, 
among others. Previous recipients in
clude Nobel Laureates Edmund B. Wil
son (1936), Charles H. Townes (1961), 
Murray Gell-Mann (1968), and James 
D. Watson (1971), in addition to math
ematicians John N. Mather (1978) and 
S.-T. Yau (1981). 

Prizes of the 
Mathematical Society of Japan 

The Mathematical Society of Japan 
(MSJ) has awarded three prizes for 
mathematical accomplishments. The 
MSJ's Spring Prize for 1994 has been 
awarded to KENJI FUKAYA of Kyoto 
University for his outstanding contribu
tions to the theory of Floer homology. 
The 1994 Geometry Prize of the MSJ 
was awarded to RYOICHI KoBAYASHI of 
Nagoya University for his work in Ein
stein Kahler metrics on open algebraic 
manifolds, and to TADASHI NAGANO 
of Sophia University for his work in 
various fields of geometry, including 
a geometric construction of symmetric 
spaces. 

Ferran Sunyer i Balaguer Prize 
The Institut d'Estudis Catalans has 
awarded the first Ferran Sunyer i Bal
aguer Prize to KLAUS ScHMIDT of the 
University of Warwick for his mono
graph Dynamical Systems of Algebraic 
Origin. The prize consists of 12,000 
ECU. The monograph will be published 
in Birkhauser-Verlag's series "Progress 
in Mathematics". The awards ceremony 
took place on April 22, 1994, at the 
Institut d'Estudis Catalans in Barcelona. 
On that day Schmidt also presented a 
talk on the subject of his book. 

Each year, the Ferran Sunyer i Bala
guer Prize will be awarded for a math
ematical monograph of an expository 
nature presenting the latest develop
ments in an active area of research in 
mathematics in which the applicant has 
made important contributions. The prize 
honors the memory of Ferran Sunyer 
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i Balaguer (1912-1967), a self-taught 
Catalan mathematician who, in spite of 
a serious physical disability, was very 
active in research in classical analysis 
and achieved international recognition. 

Elections to the American 
Academy of Arts and Sciences 

The American Academy of Arts and 
Sciences has announced the election of 
184 new Fellows and twenty-six For
eign Honorary Members in recognition 
of their distinguished contributions to 
science, scholarship, public affairs, and 
the arts. The Academy was founded in 
1780 by John Adams and other leaders 
of the young republic, who chartered 
the learned society to "cultivate every 
art and science which may tend to ad
vance the interest, honor, dignity, and 
happiness of a free, independent, and 
virtuous people." With more than 3,700 
Fellows and Foreign Honorary Members 
from a broad range of geographic, pro
fessional, and cultural backgrounds, the 
Academy conducts a program of schol
arly projects, studies, and publications 
which address issues of public interest. 

This election included a number of 
mathematical scientists. Elected as Fel
lows were: RONALD RAFAEL COIFMAN, 
Yale University; GENE H. GOLUB, Stan
ford University; PHILIP JOHN HOLMES, 
Princeton University; THOMAS KAILATH, 
Stanford University; ELLIOTT LIEB, 
Princeton University; CHARLES S. PE
SKIN, Courant Institute of Mathematical 
Sciences; WoLFGANG ScHMIDT, Univer
sity of Colorado; DAVID OLIVER SIEG
MUND, Stanford University; LEON MEL
VYN SIMON, Stanford University; Ro
BERT M. SoLOVAY, University of Cali
fornia, Berkeley; and ANDREW J. WILES, 
Princeton University. 

Elected as Foreign Honorary Mem
bers were: HAIM BREZIS and YvEs 
MEYER, both of Universite de Paris. 

Fulbright Awards Announced 
The J. William Fulbright Foreign Schol
arship Board and the U.S. Information 
Agency made over 900 Fulbright awards 
to academics, professionals, and inde
pendent scholars to lecture or conduct 
research in the academic year 1993-
1994. 
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A number of the awards were in 
mathematics. The following lists the 
names of the awardees, their perma
nent institutions, and the U.S. insti
tutions they visited. ARA ALEXANIAN 
of Yerevan State University in Arme
nia, Princeton University; MoHAMMED 
K. ALHALASEH of College of Science 
and Technology in the West Bank, Uni
versity of California at Santa Barbara; 
RouBEN AMBARTZUMIAN of Armenian 
Academy of Sciences, Temple Univer
sity; MARAT M. ARSLANOV of Kazan 
State University in Russia, Cornell Uni
versity and University of Wisconsin at 
Madison; DHARMANAND BABOOLAL of 
University of Durban at Westville in 
South Africa, Louisiana State Univer
sity; Yuru A. BAHTURIN of Moscow 
State University, University of Wiscon
sin at Madison; ANATOLY BoRissov of 
Thermophysics Institute in Russia, Uni
versity of Maryland at College Park; 
Ovmru CARlA of AI. I. Cuza Univer
sity of Iasi in Romania, University of 
California at Los Angeles; JAIME M. 
M. DE CARVALHO E SILVA of Univer
sity of Coimbra in Portugal, Arizona 
State University; CIBELE C. CESAR of 
Federal University of Minas Gerais in 
Brazil, University of Wisconsin at Madi
son; DEREK S. CoAD of University of 
Sussex in Britain, University of Michi
gan; LJUBOMIR I. DAVIDOV of Bulgarian 
Academy of Sciences, Stevens Insti
tute of Technology; MOHAMMED! EL 
HALLABI of Hassania School of Pub
lic Works in Morocco, Rice University; 
BAKHODIR A. ERGASHEV, Fergana State 
University in Uzbekistan, University of 
Alabama at Tuscaloosa; VLADIMIR P. 
GoLUBYATNIKOV of Russian Academy 
of Sciences, Stanford University; PAWEL 
M. !DZIAK of Jagiellonian University 
in Poland, University of California at 
Berkeley; VICTOR V. KONEV, University 
of Tomsk in Russia, Stanford Univer
sity; JANINA KoTUS of Technical Uni
versity of Warsaw, Lehman College 
of City University of New York and 
State University of New York at Stony 
Brook; ABDUL LATIF of Gomal Univer
sity in Pakistan, Colorado State Uni
versity; REMIGIJUS LEIPUS of Vilnius 
University in Lithuania, Virginia Poly
technic Institute and State University; 
HERBERT M. LoETHE of Teachers Col-
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leges of Ludwigsburg in Germany, Uni
versity of North Carolina at Charlotte; 
FRANCISCO X. MASSANEDA CLARES of 
Autonomous University of Barcelona, 
University of Wisconsin at Madison; VA
LERII V. OBUKHOVSKII of Voronezh State 
Pedagogical Institute, Rutgers Univer
sity; VYGANTAS PAULAUSKAS of Vilnius 
University in Lithuania, Tufts Univer
sity and Cornell University; SERGEI Y. 
PILYUGIN of St. Petersburg State Uni
versity, Georgia Institute of Technol
ogy; PAVEL S. SHCHERBAKOV of Rus
sian Academy of Sciences, Yale Univer
sity; ALEXANDER A. VASIN of Moscow 
State University, University of Min
nesota; Lms VERDE-STAR of Metropoli
tan Autonomous University-Iztapalapa 
in Mexico, Massachusetts Institute of 
Technology; ANATOLY G. YAGOLA of 
Moscow State University, University 
of Wisconsin at Madison; and SERGEI 
ZAVRIEV of Moscow State University, 
University of Wisconsin at Madison. 

Sloan Research Fellows 
Announced 

The Alfred P. Sloan Foundation has 
announced the names of one hundred 
young scientists and economists se
lected to receive Sloan Research Fellow
ships. The fellowships provide grants of 
$30,000 for a two-year period and are 
administered by each fellow's institu
tion. The fellows, once chosen, are free 
to pursue whatever research most inter
ests them and are permitted to employ 
the fellowship funds in a wide vari
ety of ways to further their research. 
This flexibility is often of great value 
to young scientists at a pivotal stage in 
establishing their research. 

The average age of the 1994 fellows 
is about thirty-two years. They were 
selected from among hundreds of highly 
qualified young scientists on the basis 
of their exceptional promise. Since its 
inception in 1955, the Sloan Foundation 
has spent nearly $66 million to support 
over 2,900 young researchers. 

Those receiving Sloan Fellowships 
in mathematics are: FRAYDOUN REzA
KHANLOU, University of California, 
Berkeley; VERA SERGANOVA, Univer
sity of California, Berkeley; ROBERT 
F. ALMGREN, University of Chicago; 
OsCAR P. BRUNO, Georgia Institute of 
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Technology; NIGEL BosTON, University 
of Illinois at Urbana-Champaign; LIHE 
WANG, University of Iowa; ScoTT Ax
ELROD, Massachusetts Institute of Tech
nology; ALAN EDELMAN, Massachusetts 
Institute of Technology; CHUN-NIP LEE, 
Northwestern University; MICHAEL 
LARSEN, University of Pennsylvania; 
XIAO-JING WANG, University of Pitts
burgh; SAI KEE YEUNG, Purdue Univer
sity; RICHARD A. STRONG, Rice Univer
sity; JuN LI, Stanford University; JosE 
FELIPE VoLOCH, University of Texas 
at Austin; AARON BERTRAM, Univer
sity of Utah; MARK A. LEWIS, Univer
sity of Utah; HART F. SMITH, University 
of Washington; CLAUDIA NEUHAUSER, 
University of Wisconsin; and JAY JoR
GENSON, Yale University. 

The review committee making the 
fellowship selections in mathematics 
consisted of Spencer J. Bloch, Uni
versity of Chicago; William P. Thurston, 
Mathematical Sciences Research Insti
tute; and Karen K. Uhlenbeck, Univer
sity of Texas at Austin. 

AWM Hay Award 
The 1994 Louise Hay Award for Con
tributions to Mathematics Education has 
been presented to KAYE A. DE Rmz of 
the United States Air Force Academy. 
The award, sponsored by the Associa
tion for Women in Mathematics (AWM), 
was presented at the Joint Mathematics 
Meetings in Cincinnati in January 1994. 

de Ruiz completed a master of sci
ence in college administration, with a 
minor in statistics, at Oregon State Uni
versity. She attended Officer Training 
School and became a second lieutenant 
in the Air Force. In 1990 she received 
her doctorate in applied statistics from 
the University of California at River
side. "Dr. de Ruiz is a skilled teacher, 
a respected researcher, a very capa
ble administrator, and a wonderful role 
model," the citation for the award says. 
"She has enjoyed a career filled with 
wide-ranging contributions to the math
ematical education of an extraordinarily 
diverse population of students." 

de Ruiz began her teaching career 
at Roseburg High School in Roseburg, 
Oregon, where she developed and im
plemented a team-teaching approach to 
geometry. She spent two years at Mis-

MAY/JUNE 1994, VOLUME 41, NUMBER 5 

awa Air Force Base in Japan and in 1982 
began teaching full time at the Air Force 
Academy. She was the course direc
tor for differential calculus, the largest 
mathematics course at the Academy. The 
citation calls de Ruiz "sensitive and re
sponsive to the diverse needs of the more 
than 700 first-year cadets and their fif
teen instructors." Later she also taught 
probability and statistics and incorpo
rated "real world" problems into her 
courses. After taking time off to com
plete her Ph.D., she "wasted no time in 
applying her new skills to improving the 
statistics courses at the Academy," the 
citation says. As chief of the statistics 
division, she adopted new textbooks, 
revised curricula to include computer 
packages, wrote a workbook to assist 
professors in incorporating technology 
into their statistics courses, and con
tributed to a textbook on basic statistics. 
de Ruiz also serves as a consultant to 
other departments and agencies outside 
the Academy. 

The purpose of the Louise Hay 
Award is to recognize outstanding 
achievements in any area of mathemat
ics education. Louise Hay was widely 
recognized for her contributions to math
ematical logic and for her strong lead
ership as head of the Department of 
Mathematics, Statistics, and Computer 
Science at the University of illinois at 
Chicago. In addition, her devotion to 
students and her lifelong commitment to 
nurturing the talent of young women and 
men secure her reputation of a consum
mate educator. The annual presentation 
of the Hay Award is, according to the 
AWM, "intended to highlight the im
portance of mathematics education and 
to evoke the memory of all that Hay 
exemplified as a teacher, scholar, ad
ministrator, and human being." 

Phi Beta Kappa 
Visiting Scholars for 1994-1995 

Phi Beta Kappa has announced the ap
pointment of thirteen Visiting Scholars 
for 1994-1995. The Visiting Scholars 
travel to universities and colleges with 
Phi Beta Kappa chapters, spending two 
days on each campus. During each visit 
the scholar is expected to meet with 
undergraduates on a more or less infor
mal footing, to participate in classroom 
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lectures and seminars, and to give one 
major address open to the entire aca
demic community. 

Two of the Visiting Scholars work 
in the mathematical sciences: MICHAEL 
FISHER, Wilson H. Elkins Distinguished 
Professor at the Institute for Physical 
Science and Technology at the Univer
sity of Maryland; and VERA PLESS, pro
fessor of mathematics at the University 
of lllinois at Chicago. 

Kenneth Ross 
Elected Next MAA President 

Kenneth A. Ross of the University of 
Oregon has been elected president of the 
Mathematical Association of America 
(MAA) to serve a two-year term begin
ning January 1, 1995. Ross served for 
many years as associate secretary for the 
Western Section of the AMS and is cur
rently associate secretary for the MAA. 
Currently, Donald Kreider of Dartmouth 
College is president of the MAA. 

Presidents of European 
Mathematics Organizations 

Heinz W. Engl of Johannes Kepler Uni
versity in Linz, Austria, has been elected 
president of the European Consortium 
for Mathematics in Industry (ECMI) for 
a two- and one-half-year term which 
started in January of this year. ECMI is 
one of the sponsoring societies of the In
ternational Congresses of Industrial and 
Applied Mathematics. 

Currently, Friedrich Hirzebruch of 
the Max Planck Institute for Mathemat
ics in Bonn is president of the European 
Mathematical Society (EMS). His term 
ends this year. Elections will take place 
at the EMS Council meeting after the In
ternational Congress of Mathematicians 
in Zurich in August of this year. 

Elections to the 
Engineering Academy 

The National Academy of Engineer
ing announced the election of seventy
nine new members and eight foreign 
associates. Among those elected were 
two mathematical scientists, STEPHEN 
H. DAVIS of Northwestern University 
and BRUCE A. FINLAYSON of the Uni
versity of Washington. 
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Mathematical Modeling 
Contest Winners Announced 

The Consortium for Mathematics and its 
Applications (COMAP) has announced 
the winners of the Tenth Annual Math
ematical Contest in Modeling. A na
tional panel of judges, including rep
resentatives from the Operations Re
search Society of America (ORSA) and 
the Society for Industrial and Applied 
Mathematics (SIAM), have chosen six 
outstanding teams: Beloit College, Grin
nell College, North Carolina School of 
Science and Mathematics, University of 
Calgary, University of North Carolina at 
Chapel Hill, and University of Toronto. 
ORSA designated Grinnell College and 
the University of Toronto as the winning 
teams for their prize, while SIAM chose 
the North Carolina School for Science 
and Mathematics and the University of 
North Carolina as their winners. 

All winning teams receive bronze 
plaques and memberships in COMAP. 
The SIAM winning teams receive a cash 
prize, and the team members receive all
expense paid trips to the SIAM Annual 
Meeting in San Diego this summer. The 
ORSA winning teams also receive free 
trips to that organization's meeting this 
summer in Boston. 

The 1994 contest had 315 teams rep
resenting 198 schools in ten countries: 
Bulgaria, Canada, China, Hong Kong, 
Ireland, Latvia, Lithuania, South Mrica, 
the United States, and Zimbabwe. Partic
ipation of women students in the contest 
was high; 82% of the teams participating 
had at least one female team member, 
and eleven teams were all female. The 
contest lasted four days, over the week
end of February 18 to 21, 1994. The 
teams, up to three undergraduates, were 
asked to research and find a solution to 
one of two open-ended modeling prob
lems. 

This year, one of the problems was 
to analyze the temperature variation of 
a concrete slab floor to determine if 
the temperature average can be main
tained within a prescribed comfort zone 
throughout the year. The second prob
lem was to find an optimal schedule 
and the minimal total time for schedul
ing transfers of information for a given 
company's communications network as 
the network changed and expanded. 
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For more information about the con
test and instructions on how to enter 
a team in the 1995 contest, write to: 
COMAP, Inc., Suite 210, 57 Bedford 
Street, Lexington, MA 02173; telephone 
617-862-7878; fax 617-863-1202. 

Mathematics Project Places Fourth 
in Westinghouse Competition 

A high school student submitting a math
ematics project placed fourth in the 
Westinghouse Science Talent Search, 
the nation's oldest high school science 
competition. Since its inception by Sci
ence Service in 1942, the Westinghouse 
Science Talent Serach has hosted 2,120 
finalists, five of whom have won Nobel 
Prizes, two of whom have won Fields 
Medals, and nine of whom have received 
MacArthur Foundation Fellowships. 

The fourth place scholarship of 
$15,000 went to ROBERT CHRISTOPHER 
SARVIS of Alexandria, Virginia, a student 
at the Thomas Jefferson High School for 
Science and Technology. Sarvis's project 
studied a specifically defined tree in 
certain lattices. The project could con
tribute to solving problems in such areas 
as microchip design, fractal geometry, 
chemistry, and crystal growth. 

Ten students were selected for top 
honors in the competition, with first 
place carrying a $40,000 scholarship. 
Two alternates and twenty-eight other 
finalists were awarded scholarships of 
$1,000 each, bringing the total value of 
all the awards to $205,000. The winners 
were announced at an awards banquet 
at the Mayflower Hotel in Washington, 
DC. The competition began last fall 
when 1,645 high school seniors sub
mitted independent research projects to 
Science Service. A board of leading sci
entists selected the forty finalists who 
attended the five-day program in Wash
ington. 

Science Service, Inc., is a nonprofit 
corporation dedicated to advancing pub
lic understanding of science, especially 
among youth and members of underrep
resented groups. Science Service also 
sponsors the International Science and 
Engineering Fair, which brings together 
nearly 900 of the world's top students 
from North America, Europe, Asia, and 
South America. 
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News from the
Isaac Newton Institute

From January until June 1995, a major
program in financial mathematics will
be held at the Isaac Newton Institute for
Mathematical Sciences in Cambridge,
England. The program will comprise
visits by many leading academics from
the various subjects currently involved
in the theory and practice of finance, as
well as visits by interested practitioners.

The program will begin in January
with an introductory meeting of one
week's duration, the first half of which
will be aimed at presenting to a general
audience some of the problems and tech
niques already tackled in financial theory
and application, and the second half of
which will seek to define a number of
areas of outstanding open interest and to
review progress in those areas. During a
week around Easter, Sam Howison will
lead a practitioners' workshop, where
experienced practitioners will be invited
to discuss with the academic visitors at
the Newton Institute very concrete prob
lems in finance. Toward the end of the
program, a major international meeting
is planned, which will run about ten
days and will be of a more conventional
format.

The most unusual and exciting fea
ture of the programs is that, for a pro
longed period, many of the world's top
people in the subject will gather and
interact to discuss and hopefully solve
problems and to generally advance un
derstanding of the whole area.

At different times during the six
months, different topics will be given
special emphasis .. depending on who is
at the Institute at the time. However,
there will be special emphasis periods in
the following broad areas: Pricing and
Hedging of Derivatives, Term Struc
ture Modeling, Econometrics/Empirical
Studies, Numerical Methods and PDE,
Optimal Portfolio/Consumption Prob
lems, General Equilibrium Theory, and
Abstract Continuous-time Theory.

Those expected to attend include:
P. Artzner (Strasbourg), K. Back (St.
Louis), A. Bensoussan (INRIA, Roc
quencourt), M. Brennan (UCLA), I.
Cooper (LBS), J. C. Cox (MIT), J.
Cvitanic (Columbia), M. H. A. Davis
(Imperial), F. Delbaen (Brussels),

M. A. H. Dempster (Essex), J. De
temple (Columbia), D. Duffie (Stan
ford), P. Dybvig (St. Louis), E. Eberlein
(Freiburg), R. J. Elliott (Alberta), P. Em
brechts (ETH Zurich), L. Foldes (LSE),
H. Follmer (Bonn), H. Geman (ES
SEC), F. Hahn (Cambridge), A. Harvey
(LSE), D. Heath (Cornell), S. D. Hodges
(Warwick), S. Howison (Oxford), L.
P. Hughston (Merrill Lynch), S. Jacka
(Warwick), F. Jamshidian (Fuji Interna
tional Finance), I. Karatzas (Columbia),
P. E. Kopp (Hull), J. Lehoczky (Carnegie
Mellon), A. Lo (MIT), W. Perraudin
(Cambridge), S. Pliska (Chicago), L.
C. G. Rogers (QMW), S. A. Ross
(Yale), H. Richardson (Motron, Inc.),
W. Runggaldier (Padova), W. Schacher
meyer (Vienna), E. Schwartz (UCLA),
S. Shreve (Carnegie Mellon), J. Steeley
(Keele), S. Sundaresan (Columbia), S.
Taylor (Lancaster), W. Willinger (Bell
core), P. Willmott (Imperial), T. Za
riphopoulou (Madison), and W. Ziemba.

For more information about this pro
gram, contact: L. C. G. Rogers, School
of Mathematical Sciences, Bath Uni
versity, Claverton Dwon, Bath BA2
7AY, United Kingdom; telephone 225
826224; fax 225-826492; e-maillcgr©
maths .bath. ac . uk. For general in
formation about the Newton Institute,
contact the Deputy Director, Peter God
dard, 20 Clarkson Road, Cambridge,
CB3 OEH, United Kingdom; telephone
22 223-335999; fax 223-330508; e-mail
i.newton@newton.cam.ac.uk.

Report on Women
in the Sciences

Wellesley College has issued a major
report on the representation and reten
tion of women in the sciences. Entitled
~'Pathways for Women in the Sciences",
the report presents results from a lon
gitudinal study of the issue of women's
participation and persistence in science.
The study looked into the experiences
and aspirations of Wellesley students
and alumnae during their undergradu
ate, graduate, and early career years.
Although the focus is on women stu
dents, the report explores many issues
relevant to the education of all students.

Unlike many reports of this type,
this one manages to maintain through
out a lively balance of data, analysis,
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and anecdote. A number of sidebars
provide short personal histories of indi
vidual women participating in the study,
providing a glimpse at the stories hid
den in the bar graphs and pie charts.
Only Wellesley students participated in
the Pathways study, but the report does
weave in results from other studies and
provides a substantial bibliography of
the literature on this subject.

One of the key findings of the report
is that those who persist in science de
veloped an interest in the subject before
coming to college. For some questions,
the study grouped students in four differ
ent tracks: Nonscience, Science, Switch
ers, and Joiners. "Switchers" were those
who switched out of science after ini
tially indicating interest in it, and '·Join
ers" were those who came to science
after initially expressing little interest in
it. Twenty-one% of students switched
out of science after two years, but only
3% joined.

The report notes that the students
who choose not to major in science
usually do so because they find other
areas that are more interesting, not be
cause they dislike science. (However,
the second most common reason given
for not majoring in science was not
liking mathematics.) In addition.. some
common perceptions about attitudes to
ward science were not borne out in
the study. "Even those who did not
name mathematics or science as their
favorite subjects in high school were
willing to concede that they are interest
ing and creative fields; only 12% said
they were not," the report states. "They
were equally unwilling to label these as
'male' fields, a haven for 'nerdy' people,
or a route incompatible with having a
family. However, 36% strongly agreed
and another 50% somewhat agreed that
science and mathematics demand a spe
cial calling." The latter finding indicates
that "some students may rule out careers
in these fields despite a reasonable level
of aptitude and interest."

Those who pursued and persisted
in science showed a strong preference
for subjects with precise answers rather
than subjects in which multiple interpre
tations are possible: 73% of science ma
jors indicated such a preference, while
only 19% of nonscience majors did.
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In addition, the report notes that previ
ous studies found a connection between 
women majoring in science and having 
a father who is in science. The Pathways 
study found that among science majors 
46% had fathers who were in science, 
compared to 35% for nonscience ma
jors; the percentage rose to 52% for 
nonscience premed students. Those who 
persisted in science were more likely to 
have had encouragement from multiple 
sources (including mothers, fathers, and 
teachers) than were nonscience majors. 
Only 43% of science majors felt that 
"society" encouraged women to pursue 
science. Although encouragement was 
important, the students overwhelmingly 
reported that interest in the subject was 
the most important factor in choosing 
a major. Having had an undergraduate 
experience in research also appeared to 
be an important factor stimulating and 
maintaining many of the students' inter
est in science. 

The difficulty of combining career 
and family is an issue that many young 
women in college face. The Pathways 
study found that over 90% of the women 
in the study expected to have children 
during the next ten years, and 90% 
thought a woman should only work part
time or not at all if she has an infant. In 
addition, the respondents worried about 
how to manage the demands of caring 
for a child with the demands of a career 
in science. "My male peers do not and 
will not worry about this, since their 
wives are generally less educated and 
will take child care responsibilities," 
said one respondent, who works in the 
medical field. Although her husband 
would help with child care, she said, "I 
will be the one, I know, to compromise 
both my career and the care that I can 
personally give to my children. Choice 
is a meaningless word in this society." A 
woman working in mathematics had this 
to say: "Raising children is a science if 
you take it seriously. Don't forget that 
child care is a career for some people, 
but somehow it is not a career for the 
parent. Figure that one out!" 

The report also looks at sexual ha
rassment and discrimination. Those in 
medical school reported more incidents 
of both than did those in graduate school 
in science, but even there the figures 
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were still "disturbingly high", the re
port notes: about 25% reported that they 
had been sexually harassed, and about 
35% reported that they had been victims 
of sexual discrimination. On the other 
hand, it appeared that few woman al
lowed these problems to interfere with 
their aspirations. "These women felt 
they had put a great deal into their 
studies and work and were not going 
to give up easily or change pathways," 
the report states. "Moreover, a number 
of alumnae spoke directly of fighting 
back and gaining empowerment through 
being resilient." 

The next stage of the Pathways study 
has begun, in which the longitudinal 
study will continue and the research on 
work and family issues will be expanded. 
The report concludes with a number of 
questions for the next stage of the study 
as well as a number of suggestions for 
future research and policy. Copies of the 
177-page report are available for $20 
(including postage and handling) from: 
Center for Research on Women, Publi
cations Department, Wellesley College, 
Wellesley, MA 02181-8259; telephone 
617-283-2500. 

News from the 
Institute for Mathematics 

and its Applications 
University of Minnesota 

The IMA 1994-1995 academic year 
program is Waves and Scattering. The 
program coordinators are George Pa
panicolaou (chair), Ingrid Daubechies, 
William Symes, Jeffrey Rauch, Bjorn 
Engquist, and Barry Simon. The year is 
divided into three parts (corresponding 
to fall, winter, and spring quarters), al
though it is expected that there will be 
considerable fluidity between the vari
ous parts. 

Fall, September 9-December 30, 
1994: Theory and computation for wave 
propagation 

Winter, January 2-March 31, 1995: 
Inverse problems in wave propagation 

Spring, April 1-June 30, 1995: Sin
gularities, oscillations, quasiclassical 
and multiparticle problems 

The fall program will begin with a 
tutorial on Computational Wave Prop
agation, September 7-9, 1994, with R. 
Burridge, B. Engquist, L. Halpern, and 
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G. Kriegsmann as speakers. On Septem
ber 19-23, 1994, will be held the work
shop Computational Wave Propaga
tion, organized by B. Engquist and G. 
Kriegsmann. On October 11-13, 1994, 
there will be a tutorial on Wavelets, 
Multigrid and Other Fast Algorithms, 
with I. Daubechies, B. Fornberg, S. 
Mallat, and S. McCormick as speakers. 
This will be followed by the work
shop Wavelets, Multigrid and Other 
Fast Algorithms (Multipole, FFT) and 
Their Use in Wave Propagation, or
ganized by G. Beylkin, I. Daubechies, 
and G. Papanicolaou. The last major 
programming of the fall term will be 
the November 9-10, 1994, tutorial on 
Waves in Random and Other Com
plex Media, with speakers R. Burridge, 
G. Papanicolaou, L. Pastur, and B. 
White, followed by the workshop Waves 
in Random and Other Complex Me
dia, November 14-18, 1994, organized 
by R. Burridge and G. Papanicolaou. 

For more information about IMA 
activities, see the "Meetings and Con
ferences" section of this issue of the 
Notices or contact the IMA (ima
staff@ima. umn. edu). Also, weekly 
IMA seminar schedules with titles and 
abstracts are available on U senet: 
umn.math.dept and by fingering sem
inar@ima. umn. edu, and 'lEX files for 
the Newsletter and the Update are avail
able via anonymous ftp (at ftp. ima. 
umn. edu) or gopher (at gopher . ima. 
umn.edu). 

News from the 
Mathematical Sciences Institute 

Cornell University, 
University of Puerto Rico, 
and SUNY Stony Brook 

The Center for Analysis of Nonlinear 
Systems at Stony Brook will host the 
Fifth International Conference on Hy
perbolic Problems Theory, Numerics, 
Applications, June 13-17, 1994. On 
Sunday, June 12, preceding the con
ference, there will be workshops and 
tutorials on "Industrial Mathematics and 
Parallel Computing". The program will 
include plenary lectures, invited and 
contributed talks, and poster· sessions. 
The conference has as its intellectual 
center the subject of conservation laws. 
The program will include sessions on: 
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1. Mathematical theory of hyper
bolic conservation law: admissibility 
criteria, existence and uniqueness, large 
time asymptotics, relaxation methods, 
Riemann solutions. 

2. Computation of solutions of hy
perbolic equations: adaptive numerical 
methods, enhanced resolution numerical 
methods, shock-capturing methods. 

3. Applications including elastic and 
plastic flows, flow in porous media, 
flows in granular materials, image pro
cessing, relativity, semiconductor man
ufacture, turbulent mixing. 

The invited speakers include: Mathe
matical Theory: F. Asakura, G.-Q. Chen, 
D. Christadoulou (Plenary), X. Ding, A. 
Donato, H. Freistuhler, J. Greenberg, D. 
Hoff, L. Hsiao, B. Keyfitz, P. Marcati, 
D. Marchesin, T.-P. Liu (Plenary), A. 
Needleman, B. Plohr (Plenary), D. Serre, 
J. Smaller (Plenary), B. Temple, Z. Xin, 
R. Young, T. Zhang, K. Zumbrun; Com
putation: G. Baker (Plenary), M. Berger, 
P. Colella (Plenary), B. Engquist (Ple
nary), A. Harten, R. Jeltsch (Plenary), 
C. Johnson, R. LeVeque, B. Perthome, 
P. Roe (Plenary), A. Szepessy, B. van 
Leer; Applications: R. Devore, J. Grove, 
J. Jaffre, J.-M. Morel, P. Ortoleva, S. 
Osher (Plenary), N. Reisbro, D. Ross, 
D. Schaeffer (Plenary), M. Slemrod, T. 
Wright. 

For more information please contact: 
HYP-94, Conference Secretary, Depart
ment of Applied Mathematics, SUNY at 
Stony Brook, Stony Brook, NY 11794-
3600; telephone 516-632-7566; fax 
516-632-8490; e-mail: hyp94@ams. 
sunysb. edu. 

October 28-30, 1994, MSI at Cor
nell will sponsor a workshop on "Hybrid 
Systems and Autonomous Control". Hy-
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brid systems are interacting networks 
of digital and continuous devices. Typ
ically they occur in digital control sys
tems, in business, industry, and the mil
itary. In that context, the fundamental 
problems are: extraction of digital con
trol programs from systems equations 
and performance specifications, and for
mal verification and statistical testing 
that digital control programs enforce the 
system performance specification. 

The field is rapidly advancing in 
theory and applications and is at the 
interface of computer science, control 
engineering, and mixed dynamical sys
tems. The program committee, all of 
whom have contributed strongly to this 
area, will form a core of lectures for the 
workshop. The final results of the work
shop will be a sequel to Hybrid Systems 
(R. Grossman, A. Nerode, H. Rischel, 
A. Ravn, Editors) LNCS 736, 1993, 
consisting of a cross section of invited 
research papers. There will be both ple
nary lectures, twenty-minute sessions, 
and evening poster sessions. Contribu
tions are invited for twenty-minute ses
sion papers and poster sessions. There 
will be further invited one-hour lectures 
arranged by the Program Committee. 
1 ,500-word abstracts of papers proposed 
for presentation at this workshop are due 
by May 16, 1994. Send the abstracts to 
MSI, Attn: A. Nerode. 

Participation is limited to 150, due to 
space limitation at Cornell. Subventions 
will be available for a limited number 
of those graduate students and postdocs 
whose papers are accepted for either the 
twenty-minute or poster sessions. 

The registration fee will be $95 for 
nonstudents, $40 for students. Regis
tration packets may be obtained from: 

MAY/JUNE 1994, VOLUME 41, NUMBER 5 

Valerie Kaine, Mathematical Sciences 
Institute, 409 College Avenue, Ithaca, 
NY 14850; telephone 607-255-8005; e
mail vdk1@cornell. edu. 

A. Nerode and V. Marek from the 
University of Kentucky are cogeneral 
chairs for the 1994 International Logic 
Programming Symposium to meet 
November 13-17, 1994, in Ithaca, New 
York. For further information contact 
V. Marek at ilps@msiadmin. cit. 
cornell. edu. 

The MSI Center for Stochastic Anal
ysis at Cornell will hold a meeting at 
MSI on January 15-17, 1995, on "Ran
dom Partial Differential Equations". The 
very general subject will be partial dif
ferential equations in which something 
is random. Different methods of intro
ducing the randomness lead to quite 
different problems. In arranging this 
meeting, however, organizers are hop
ing for a useful exchange of information 
between people familiar with different 
ends of this elephant. The list of invited 
speakers given below is intended to rep
resent a number of different viewpoints. 
The invited speakers include: R. Car
mona (UC Irvine), D. Dawson (Carleton 
U.), J. Glimm (Stony Brook), A. Ma
jda (Princeton), C. Mueller (Rochester), 
G. Papanicolaou (Stanford), E. Perkins 
(U. of British Columbia), D. Sharp (Los 
Alamos), B. White (Exxon), H.T. Yau 
(Courant), Q. Zhang (Stony Brook). 

Peter Antal, a student of Alain Sznit
man at ETH in Zurich has been ap
pointed to a two-year postdoc at the 
Center for Stochastic Analysis. Itai Ben
jamini, who has been a postdoc for two 
years, will continue for another year, 
spending half of his time at Cornell and 
the other half in Berkeley and Israel. 
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Funding Information 

for the Mathematical Sciences 

CAREER Program at NSF 
The National Science Foundation (NSF) 
has repackaged a number of existing 
programs under a new program called 
Faculty Early Career Development (CA
REER). This is described in the follow
ing "Dear Colleague" letter from the 
NSF's Margaret Cavanaugh of the di
rectorate for Mathematical and Physical 
Sciences (MPS). 

"Dear Colleague: 
"On March 18, the National Science 

Board approved a Foundation-wide pro
gram for Facu1ty Early Career Develop
ment (CAREER). Tenure-track faculty 
within four years of their first faculty ap
pointment are eligible to apply for three 
to five years of support for their forma
tive research and education efforts. The 
purpose of the program is to encourage 
holistic career development among new 
faculty, in which they establish their own 
patterns for development as scholars in 
the full sense of the word. 

"Applicants will be required to sub
mit a fifteen-page proposal, following 
the GPG [Grants and Proposal Guide] 
guidelines. The proposal itself, however, 
will consist of a Career Plan-endorsed 
by the department chair-with ten pages 
devoted to a research proposal and five 
pages to plans for education efforts. In 
effect, NSF will be entering into a part
nership with academic institutions to 
assist them in the career development of 
new faculty members, as appropriate for 
the mission of each institution. 

"Guidelines for award size and du
ration, the merit review process, and the 
distribution of resources between junior 
and experienced faculty will be set at the 
directorate or division level. An annual 
report on the resu1ts of the program will 
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include a discussion of the funding of in
dividuals from underrepresented groups. 

"A number of programs have been 
subsumed into the CAREER program. 
Commitments will be met for continuing 
grant increments for current grantees, 
but no new proposals will be accepted 
in fiscal year 1995 for NSF Young In
vestigators [NYI], Research Initiation 
Awards (CISE [Computer and Informa
tion Science and Engineering] and ENG 
[Engineering]), or Minority Research 
Initiation [MRI] Awards. (Please note 
carefully: the MRI Planning Grant and 
Career Advancement Award programs 
are not affected.) For a smooth financial 
transition, indirect costs on CAREER 
awards made in fiscal year 1995 will be 
10%; in FY96, 20%; and thereafter, nor
mal institutional rates. Matching funds 
are not required. CAREER proposals 
and regular proposals for the same re
search will not be considered simulta
neously, but concurrent or prior federal 
support does not preclude eligibility un
less the award was a PYI [Presiden
tial Young Investigators], NYI, or PFF 
[Presidential Faculty Fellows]. While 
transitions are always time-consuming, 
the long-term impact of these changes 
on program management is expected to 
be positive. 

"The members of the CAREER Co
ordinating Committee (CCC) are listed 
below. The Committee is working to is
sue a program announcement as quickly 
as possible, so that it will appear in a 
timely way for the deadlines many direc
torates favor. The Committee will keep 
you informed as this progresses. Also 
planned for the summer are informa
tion sessions for program officers about 
the program and details of implemen-
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tation for each directorate. If you have 
questions before that, please contact a 
member of the CCC. 

Margaret Cavanaugh, MPS, chair 
Tom Brady (Joanne Hazlett, alter-

nate), BIO 
Noel Broadbent, OPP 
John Cherniavsky, CISE 
Marv Kauffman, GEO 
Sue Kemnitzer (Linton Salmon, al-

ternate), ENG 
Barbara Lovitts, EHR 
Bonney Sheahan, SBE" 
The mailing address for the NSF is: 

National Science Foundation, 4201 Wil
son Bou1evard, Arlington, VA 22230. 

Fulbright Teacher 
Exchange Program 

The Fulbright Teacher Exchange Pro
gram, conducted by the United States 
Information Agency, is open to elemen
tary through university level educators 
(both teachers and administrators). The 
program involves direct, one-for-one ex
changes in which both teachers secure 
leaves of absence with salary from their 
home institutions and then trade cla<>ses 
for the year. More than thirty-five coun
tries in Europe, Africa, and South and 
Central America participate in the pro
gram. 

The general eligibility requirements 
are: U.S. citizenship; fluency in English; 
bachelor's degree or higher; three years 
of full-time teaching experience; and 
a current full-time teaching or admin
istrative position. Some countries also 
require fluency in the native language. 
Exchange grants may include full or 
partial travel grants and cost of living 
supplements, depending on the country. 
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The application deadline is October 
15, 1994. Applicants from abroad should 
inquire at the U.S. Embassy, USIS sec
tion. Requests for application booklets 
and general information should be di
rected to: Fulbright Teacher Exchange 
Program, Attn: NSL, 600 Maryland Av
enue, SW, Room 235, Washington, DC 
20024-2520; telephone 800-726-04 79. 

NSF Grant Proposal Guide 
and Proposal Form Kit 

The National Science Foundation (NSF) 
has developed an NSF Proposal Forms 
Kit to: 1) standardize and streamline 
the proposal preparation process as well 
as ease the burden on reviewers; 2) 
develop a parallel computerized version 
of the kit to facilitate electronic proposal 
submission; 3) provide a proposal forms 
kit for NSF that also could be used by 
other science agencies. 

The new proposal forms kit is con
tained in the NSF Grant Proposal Guide 
(GPG). This document replaces the 
"Grants for Research and Education 
in Science and Engineering" (GRESE) 
(NSF 92-89). 

The GPG will be effective for all 
proposals submitted on or after Mon
day, April 4, 1994. After that date, all 
versions of the GRESE and its forms 
should be discarded. The NSF Grant 
Policy Manual will be revised to reflect 
these changes. 

Copies of the new GPG are available 
from the Forms and Publications Unit, 
Room P15, 4201 Wilson Boulevard, Ar
lington, VA 22230; e-mail pubs@nsf. 
gov (Internet) or pubs@nsf (Bitnet). 
Be sure to specify the document number 
NSF 94-2, your mailing address, and 
how many copies you need. In addition, 
the new GPG is available through STIS, 
the NSF's online information service. 
You can access STIS by connecting via 
telnet to stis. nsf. gov and using the 
login name "public". For further infor
mation on how to use STIS, send a 
message to stis@nsf. gov (Internet) 
or stis@nsf (Bitnet). 

Funding for Workshops in 
Econometrics and Statistics 

The Economics Program and the Statis
tics and Probability Program at the Na
tional Science Foundation support con-
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ferences, workshops, seminars, or other 
institute-like activities in econometrics 
and statistics with an emphasis on sub
stantive applications. 

August 15, 1994, is the target date 
for a special competition for institute
like activities in econometrics and statis
tics. The plan is to make at least two 
grants for $75,000 per year for three 
years for each grant. The proposals se
lected will be those that, based on peer 
review, are likely to have the greatest 
scientific impact on econometrics and 
statistics. The emphasis in this compe
tition will be on linking research at the 
frontiers of econometrics and statistics to 
substantive applications in economics. 
The institute-like activities need not take 
place exclusively at one institution but 
can involve a consortium of research in
stitutions. There is no special format and 
there are no requirements beyond those 
described in the Grant Proposal Guide 
(see accompanying news item about the 
new Grant Proposal Guide). 

For more information, contact Daniel 
H. Newlon in the Economics Program, 
telephone 703-306-1753; or Alan J. 
Izenman in the Statistics and Probabil
ity Program, telephone 703-306-1884. 
e-mail aizenman@nsf. gov. 

New NSF Initiative 
in Undergraduate 

Mathematics Education 
The following "Dear Colleague" letter 
describes a new initiative of the National 
Science Foundation (NSF). Further in
formation about the initiative follows 
the letter. Also see the related article in 
this issue of the Notices, "New Math
ematical Sciences Curriculum Initiative 
at the NSF". 

Dear Colleague Letter 
"Dear Colleague: 

"I am writing to inform you of a new 
National Science Foundation initiative 
in undergraduate education: Mathemat
ical Sciences and Their Applications 
Throughout the Curriculum. 

"The purpose of the initiative is to 
promote systemic improvements in un
dergraduate education by increasing stu
dent understanding of and ability to use 
the mathematical sciences. The projects 
will require collaboration of faculty in 

___________________ , _______ _ 
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the mathematical sciences with faculty 
in other disciplines, and full support of 
the participating academic units. The 
funded projects are expected to result in 
national models of undergraduate cur
ricula and instructional approaches that 
will have a profound impact on the 
participating and adopting institutions. 
Coalitions of institutions, which may in
clude two- and four-year colleges and 
universities, are especially encouraged 
to apply. 

"The initiative will begin in fiscal 
year 1994 with the award of 10-20 plan
ning grants. The closing date for plan
ning grant proposals is June 6, 1994. It 
is anticipated that these planning grants 
will provide a basis for the preparation of 
comprehensive proposals that will lead 
to a few awards of up to $1 million per 
year for 3-5 years. Proposals for fully 
developed projects will be due Febru
ary 6, 1995. Although it is anticipated 
that the most competitive proposals will 
be submitted by institutions receiving 
planning grants, institutions will not be 
required to have received a planning 
grant to submit a full proposal. 

"The [following] document is an ex
tension of the Course and Curriculum 
Development (CCD) Program adminis
tered within the Division of Undergrad
uate Education (DUE). Other NSF units 
will participate with DUE in this effort. 
Key individuals in DUE coordinating 
this initiative are Robert F. Watson, 
Division Director; James Lightbourne, 
Tina Straley, and Elizabeth Teles, Pro
gram Directors; and Herbert Levitan, 
CCD Section Head (703-306-1669). 

"I am very pleased that NSF can 
offer this initiative to provide further 
support in the effort to systemically im
prove undergraduate education in our 
nation's colleges and universities. I en
courage you to consider this initiative 
for your institution and to share this 
information with other individuals as 
you think appropriate. In addition to 
faculty and department heads, this ini
tiative should be of particular interest 
to individuals who head a division or 
college within an institution, academic 
units which include several disciplines. 

"Sincerely, 
Luther S. Williams 
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............................................................................................................................................................................................................................ __________ , .. , ..................................................................................................................................................................................................................... .. 
Assistant Director, Education and 

Human Resources" 

Additional Information 
The mathematical sciences are essential 
in undergraduate education for virtually 
all students, including those preparing 
to be scientists, engineers, technicians, 
teachers, leaders in business and govern
ment, and, more generally, scientifically 
literate citizens. The ability of students 
to succeed as they prepare for and en
ter our increasingly technologically ori
ented workforce is fundamentally de
pendent on their understanding of math
ematics and especially its application 
in practical situations. This initiative is 
part of the NSF's strategy to promote 
comprehensive and systemic reform of 
undergraduate science, mathematics, en
gineering, and technology education. 

The purpose of this special initiative 
is to promote comprehensive improve
ments in undergraduate education that 
lead to increased student understanding 
of and ability to use the mathematical 
sciences. The projects supported through 
this initiative are expected to serve as 
national models for better integrating the 
mathematical sciences into other disci
plines and improving instruction in the 
mathematical sciences through incorpo
ration of other disciplinary perspectives. 
Projects are expected to involve a crit
ical mass of faculty in the mathemat
ical sciences in full partnership with 
faculty in other disciplines. Proposals 
must demonstrate the support of the 
participating academic units and of the 
institution's leadership. 

This initiative is a special thrust of 
the Course and Curriculum Develop
ment (CCD) Program offered by the Di
rectorate for Education and Human Re
source's Division of Undergraduate Ed
ucation (DUE). To continue the progress 
that has been made to revitalize under
graduate education through such efforts 
as calculus reform, projects should re
sult in the development and adaptation 
of innovative approaches as well as their 
large scale implementation. Exciting and 
successful innovations are emerging: 
courses are being reinvigorated through 
changes in content; student learning is 
being improved through more effective 
instructional practices and the use of 
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computational technologies; and faculty 
and institutions are discovering ways to 
increase the diversity of students who are 
attracted to and successful in disciplines 
requiring a foundation in the mathemat
ical sciences. Projects supported by this 
new initiative are expected to result in 
institutional change through the perva
sive implementation of these and other 
innovations. A coordinated effort, in
volving the mathematical sciences and 
other disciplines, will be required. 

Proposals are sought from single in
stitutions or coalitions of institutions, 
which may include two- and four-year 
colleges and universities. The Founda
tion's role is to help initiate these major 
efforts, with the support from the insti
tutions phased in to assure permanence 
of the reform. Planning grants of up to 
$50,000 will be awarded to develop the 
full project proposals. A small number 
of comprehensive projects will receive 
awards of up to $1 million dollars per 
year for three to five years. 

The interdisciplinary characteristic 
of this initiative is central and particu
larly challenging and will require devel
opment by a multidisciplinary project 
team and strong support across aca
demic units. Examples that illustrate a 
few approaches on which the interdis
ciplinary aspects of a project might be 
based include: 

development of lower and upper divi
sion courses that integrate topics 
from science or engineering, to
gether with the mathematical sci
ences, and are created and taught by 
multidisciplinary teams; 

development of modules which are 
used to incorporate concepts and 
topics from the mathematical sci
ences in other disciplines and per
spectives from other disciplines in 
the mathematical sciences; 

the incorporation of mathematical 
modeling and visualization through 
computer graphics into science, en
gineering, and mathematical sciences 
curricula. 

In summary, projects should: 
have the faculty and the institutional 

support that is necessary for systemic 
and lasting impact; 

involve close cooperation of faculty 
in the mathematical sciences with 

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY 

faculty in other disciplines, includ
ing, for example, multidisciplinary 
project teams and multidisciplinary 
representation among the coprinci
pal investigators; 

adapt or develop curricula and in
structional approaches that will en
able students to gain an understand
ing of and ability to use the math
ematical sciences in their chosen 
undergraduate studies; 

increase the diversity of students who 
are attracted to and successful in 
disciplines requiring a foundation in 
the mathematical sciences; 

build on and continue recent progress 
made in educational reform; 

provide for the development of faculty 
and training of graduate students (for 
those institutions with graduate pro
grams) to improve implementation 
of effective approaches for teaching, 
learning, and applying the mathe
matical sciences; 

develop instructional materials, such 
as textbooks, course modules, lab 
manuals, and software; 

contain an evaluation component that 
will determine how effectively the 
project is achieving its goals; 

provide dissemination that will fa
cilitate widespread adaptability and 
increase adoption of the approaches 
and products developed in the project. 
Proposals for planning grants re-

questing up to $50,000 for up to one 
year should follow the general guide
lines for the CCD program (see the 
DUE Program Announcement, NSF 93-
164). Specifically, proposals for plan
ning grants should include a cover page 
(NSF-1207); the Project Data and Sum
mary Form (NSF-1295); an estimated 
budget for the planning grant; a budget 
justification; a list of faculty, depart
ments, and institutions involved; vitae 
for the key faculty; and a narrative of 
five double-spaced pages or less. The 
narrative should describe the broad vi
sion and the essential features of the 
ultimate project. It is expected that the 
majority of the costs in the planning 
proposals will be for personnel. Ten 
copies of the proposal should be sub
mitted, postmarked no later than June 
6, 1994, to: National Science Founda
tion, Attn: EHRJDUE- CCD- MATH, 



_______ ............................................................................................................................................................................................................................. . 
DepartmentN-BioS, Announcement No. 
93-164, 11200 Rockville Pike, Suite 
300, Rockville, MD 20852. 

Review of proposals for planning 
grants will be completed in July, 1994. 
Although it is anticipated that the most 
competitive proposals will come from 
institutions holding planning grants, an 
institution is not required to have re
ceived a planning grant in order to sub
mit a full proposal. The full proposals 
will be due February 6, 1995. 

This initiative is an extension of the 
ceo program. Proposals for projects 
that do not have the interdisciplinary 
or other features expected in this ini
tiative should continue to be submitted 
to the regular CCD Program or other 
appropriate NSF program. 

Funding Information 

Key individuals in DUE coordinat
ing this initiative are: Robert F. Wat
son, rwatson@nsf. gov; James Light
bourne, jhlightb@nsf. gov; Tina Stra
ley, tstraley@nsf. gov; Elizabeth 
Teles, eteles@nsf . gov; and Herbert 
Levitan, hlevi tan@nsf. gov. The tele
phone number is 703-306-1669. Two 
program officers from the Division of 
Mathematical Sciences are also involved: 
Lloyd Douglas, ldouglas@nsf. gov, 
703-306-1874; and Deborah Lockhart, 
dlockhar@nsf. gov, telephone 703-
306-1882. (The e-mail addresses above 
are Internet addresses; for Bitnet, re
place @nsf . gov with @nsf). The mail
ing address is: Division of Undergradu
ate Education, Directorate for Education 
and Human Resources, National Sci-

ence Foundation, 4201 Wilson Boule
vard, Arlington, VA 22230. 

To obtain copies of the publica
tions noted above, write to: Forms and 
Publications Unit, Room PIS, at the 
street addrt:ss above. The e-mail ad
dress is pubs@nsf . gov (Internet) or 
pubs@nsf (Bitnet). Be sure to specify 
the document number, your mailing ad
dress, and how many copies you need. 
In addition, documents are available 
through STIS, the NSF's online infor
mation service. You can access STIS by 
connecting via telnet to stis. nsf. gov 
and using the login name "public". For 
further information on how to use STIS, 
send a message to stis@nsf. gov (In
ternet) or stis@nsf (Bitnet). 

LECTURES IN APPLIED MATHEMATICS 

Exploiting Symmetry in Applied 
and Numerical Analysis 
Eugene L. Allgower, Kurt Georg, 
and Rick Miranda, Editors 
Volume29 

Symmetry plays an important role in theoretical physics, applied analysis. classical differential 
equations, and bifurcation theory. Although numerical analysis has incorporated aspects of symmetry 
on an ad hoc basis, there is now a growing collection of numerical analysts who are currently 
attempting to use symmetry groups and representation theory as fundamental tools in their work. 
This book contains the proceedings of an AMS-SIAM Summer Seminar in Applied Mathematics, 
held in 1992 at Colorado State University. The seminar, which drew about 100 scientists from 
around the world, was intended to stimulate the systematic incorporation of symmetry and group 
theoretical concepts into numerical methods. The papers in this volume have been refereed and will 
not be published elsewhere. 

1991 Mathematics Subject Classification: 20, 35: 58, 65 
ISBN 0-8218-1134-7, 459 pages (softcover), November 1993 
Individual member $35, List price $58. Institutional member $46 
To order, please specify LAM/29NA 

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

How to Use Strategic Reports: 
Practical Pointers 

The following article was written by John R. Tucker, Senior 
Program Officer for the Board on Mathematical Sciences 
and the Committee on Applied and Theoretical Statistics 
of the National Research Council. A version of the article 
originally appeared in Amstat News, Number 207, March 
1994. 

The Board on Mathematical Sciences (BMS) and the Com
mittee on Applied and Theoretical Statistics (CATS) of the 
National Research Council have produced a number of strate
gic reports designed to enrich the research, educational, and 
professional activities of college and university mathematical 
sciences and statistics departments. Recent examples include 
[9, 8, 10, 13, 12, 17, 15, 18, and 16]. Books and reports on 
mathematical sciences and molecular biology, group theory, 
statistics education, medical imaging, and other areas will be 
published within the next twelve months. 

At the Annual Department Chairs Colloquium on October 
30, 1993, BMS Director John Lavery moderated a panel 
session on how departments can use these strategic reports to 
improve their competitive positions inside the university. The 
panelists were James Glimm, who chairs the Department of 
Applied Mathematics and Statistics at the State University of 
New York at Stony Brook, and past CATS chair William F. 
Eddy, professor of statistics at Carnegie Mellon University. 

To open the session, Lavery described the objective: 
mathematical sciences and statistics departments must take a 
strong leadership role within the university; strategic reports 
can be used to find ways a department can add value in 
areas that involve the mathematical sciences and statistics. He 
noted four themes for how to create success: concentrate in 
one or a few areas, get a critical mass within the department, 
recognize and reward people who create linkages (or who do 
related beneficial activities), and acknowledge that there is a 
customer to whose benefit these efforts must be directed. 

Glimm stressed that chairs and faculty leaders in uni
versity departments must themselves learn, understand, and 
communicate the importance of the mathematical sciences and 
statistics in our modem technological society, and stimulate 

their faculty to communicate this importance. Department 
faculty should be encouraged to join in activities with people 
from other departments and disciplines, to build partnerships 
within the university, and to lead in breaking new ground. 
He mentioned what effect the citing to the dean of just one 
sentence from a report had in gaining released time for newly 
hired faculty and gave another example where the report 
"Computational Modeling and Mathematics Applied to the 
Physical Sciences" [3] was used as a "how to" guide in setting 
up a departmental computing facility. He believes that the 
"zero-ten" law operates in these matters: zero people will 
want to work on a bad idea, and for a good idea, ten people 
will want to do it. 

Glimm saw the department's customers as including 
students, faculty, other departments and their chairs, deans 
and provosts, government agencies, and industry. He said that 
the idea of how those customers are served by the department 
must be enlarged beyond the mere offering of service courses. 
Referring to the reports "Mathematical Sciences, Technology, 
and Economic Competitiveness" [9] and "The Mathematical 
and Computational Sciences in Emerging Manufacturing 
Technologies and Management Practices" [1], he observed 
that "we educate ourselves with such reports, as well as other 
sectors." He did not recommend reading all of these many 
reports, but rather skimming them and going into the details 
of those in which one has interest. 

Glimm gave examples of how the reports can be used to 
build the case for one's department and to build a stronger 
department: 

- in seeking equipment and reduced teaching for new 
faculty; 

- as aids in proposal writing; 
- in departmental planning and goal setting (for example, 

in hiring, when unfamiliar with an area); 
- as sources for ideas on curricular reform; 
-in striving to project a positive image, exhibiting how 

mathematicians or statisticians make good partners and valu
able contributors in many areas of endeavor, and how the 
mathematical sciences are integral parts of mainstream sci
ence; 

- in mentoring and encouraging new faculty (for example, 
for information on how to conduct and improve a graduate 
program, see [13]); 
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-to better understand the job market and correctly position 
the department with the outside world; 

- as ideas for contact with industry; 
- as sources of justification for increased resources. 
Glimm noted that (a) statistics and computing are each 

needed in the "outside world", and can thus get outside re
sources; (b) faculty who do outreach will usually have students 
with few difficulties getting jobs; and (c) increased resources 
can be obtained provided increased responsibilities are as
sumed. He recognized that not everyone in the department will 
want to assume increased responsibilities, but there may be 
two or three key people who would be interested in carrying 
out a new thrust. All that is needed, he said, is one person 
as the "spark plug" who will take ownership of that activity 
and who is empowered with sufficient resources to do the 
activity. Once such outreach activities are operating, it could 
be argued to the dean that the department's nature is no longer 
that of an ordinary mathematics or statistics department, but 
is instead more akin to an engineering department (and so 
should be treated analogously to engineering's treatment in 
the university formula for resources). 

In his closing remarks, Glimm emphasized that the depart
ment needs to be politically credible and active in partnerships 
and teams. He concluded, "I would rather have a share of a 
winning proposal than total ownership of a losing proposal." 

To preface his presentation, Eddy noted that the CMU 
statistics department has never produced a graduate who has 
not secured employment. This he attributed to the department's 
view that statistics is about other people's problems and that 
collaboration and partnership are the essential approaches by 
which statistics survives. 

Eddy cited recent CATS reports that statisticians can use, 
such as [17, 12. 14, 7, 11, 6, 4, and 5]. He pointed out that 
the diversity of topics in these reports reflects the breadth of 
opportunities and that the reports are of essentially two types: 
state-of-the-art surveys [17, 12, 14, 4, and 5] and symposium 
proceedings that were produced so those events would have 
wide impact ([7, 6, 11]). 

The state-of-the-art surveys inform the statistics commu
nity of, in Eddy's words, "all these great problems that need 
to be solved." CATS reports are often reprinted in statistics 
journals, with the intention of stimulating the interests of 
individuals who apply statistical methods and of researchers 
who develop new methods. As clues to how CATS reports 
can be used, Eddy observed that for each report, some federal 
agency paid to have it produced, and thus the agency had a 
reason for doing so (such as focusing research attention to 
solve an internal problem of importance to the agency, or to 
encourage a particular area of research in which the agency 
has interest). He agreed that one should not read all the reports, 
but rather should pick a useful one and use it to guide the 
development of a collaboration with another discipline (for 
example, oceanography). 

However, he cautioned that developing a successful col
laboration will require the overcoming of many difficulties, 
including language, culture, and the time it takes to build a col
laboration. As examples, he mentioned that while cochairing 

the CATS study on statistics and oceanography, he discovered 
that the words "data" and ''model" can mean very different 
things to statisticians and oceanographers; this is detailed in 
the report "Statistics and Physical Oceanography" [17]. Also, 
viewpoints for the two cultures can be quite dissimilar (for 
example, data being seen as "we gathered it, so we own it and 
will not give it up until we have distilled all the information we 
can from it" versus "somebody gathered it so everybody owns 
it and can freely access it"). He stressed that it probably takes 
about three years to build a collaboration, with successful 
ones continuing for up to ten years and unsuccessful ones 
ending in only six months. 

As solutions, he offered 
- Be patient. 
-Use group participation (have several people from each 

discipline in the room to help break down cultural barriers 
and develop communication). 

- Be patient. 
- Train faculty in outreach (cultivate an orientation in 

department members toward other people's problems). 
- Be patient. 
-Do not expect everything to result in a theorem. (Progress 

on the problem is itself an important result, and there must be 
respect for the other disciplines in the sense that "if it's good 
for that other discipline, it's good statistics.") 

- Be patient. 

He strongly emphasized that efforts be aimed to help 
collaborators solve their problems, under the rationale that the 
money comes from clients, and if you have solved problems 
for them, they will say, "We need a good statistics department, 
so give it money." 

In closing discussion, Lavery suggested that ideas could 
be selected from the reports and brought to the attention 
of people in the department whose interests they might fit. 
He suggested that mathematical sciences departments could 
become strong, equal, and communicative partners with other 
areas of science and engineering. He mentioned that having a 
related report in hand when taking a proposal to a dean can 
increase the chances of a positive outcome. One member of 
the audience described how he had put forward a proposal in 
statistics and evolutionary biology and succeeded in obtaining 
one half of a position when he would otherwise have been 
relinquishing a position that was being withdrawn after a 
retirement. 

Eddy called for awareness of a natural tension: what is 
an irritant to the scientist may be what is most interesting to 
a statistician. He also warned of the danger of consultation, 
in contrast to in-depth collaboration, where one may only 
become involved with "baby" problems and at a level that 
never provides much benefit to the statistician. In this vein, he 
recommended the report ''Cross-Disciplinary Research in the 
Statistical Sciences" [2]. He felt departments need to follow
up on the high visibility of a topic in the community, citing the 
report "Combining Information" [12] as an example. Lastly, 
he noted that ideas are needed on how to change the culture 
from one primarily concerned with proving theorems, and that 
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such change may require concerted and continued effort on 
many different fronts. 

The session ended with a reminder that several new BMS 
and CATS publications are expected in 1994 [19, 20, 21, 
22]. Individuals interested in obtaining any of these should 
contact the Board on Mathematical Sciences, Room NAS 315, 
National Academy of Sciences, 2101 Constitution Avenue, 
NW, Washington, DC 20418; telephone 202-334-2421, fax 
202-334-1597; e-mail bms@nas. edu. 
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University of Oregon, Eugene, Oregon 
June 16-18, 1994 
Preliminary Program 

The eight hundred and ninety-third meeting of the American 
Mathematical Society (AMS) will be held at the University of 
Oregon, Eugene, Oregon, on Thursday, Friday, and Saturday, 
June 16-18, 1994. This meeting will be held in conjunction 
with a meeting of the Pacific Northwest section of the 
Mathematical Association of America (MAA). 

Invited Addresses 
Stephen A. Mitchell, University of Washington, K-theory for 
rings of algebraic integers. 

Gustavo A. Ponce, University of California, Santa Bar
bara, Nonlinear dispersive equations. 

Karen Parshall, University of Virginia, Algebras with a 
Scottish lilt: the life and work of Joseph H. M. Wedderburn 
(1882-1942). 

Special Sessions 
Rings and their representations, Frank W. Anderson, Uni
versity of Oregon, and Kent R. Fuller, University of Iowa. 

3-manifolds, Steven A. Bleiler, Portland State University. 
Commutative algebra and probability groups, Frank 

R. DeMeyer, Colorado State University, and Thomas M. 
McKenzie, Bradley University. 

Simple C*-algebras, Chris Phillips, University of Oregon. 
Undergraduate research, Robby Robson, Oregon State 

University. 
The deadline for submission of abstracts for consideration 

in any of these sessions has expired. 
There will also be sessions for contributed ten-minute 

papers. The deadline for submission of abstracts for these 
sessions has expired. 

Events of Other Organizations 
The MAA program will feature Carl Pomerance, University 
of Georgia, who will give the MAA P6lya Lecture on 
Witnesses of composite numbers. Doris Schattschneider, 
Moravian College and first vice-president of the MAA for 
1994 and 1995, will be the other featured MAA Hour 
Speaker. The title of her talk is Was Escher a mathematician?. 
On Saturday morning, Millie Johnson, Western Washington 
University, will will give a talk on Mathematics of meanders: 
rivers, channelization, floods, and the environment. 

There will be two minicourses held on Thursday; the 
registration fees for each will be $20. James Tattersall, 
Providence College, will present a minicourse on the history 
of the first nine Lucasian professors at Cambridge, starting 
with Barrow and Newton, and proceeding through Wood
house. Much of this material, which will include some of their 

mathematical accomplishments, will be useful in a modem 
classroom. Carl E. Swenson, Seattle University, is presenting 
a minicourse titled Using Mathematica to produce graphical 
classroom materials. The first presentation will be a presenta
tion of techniques, samples, and ideas for classroom materials, 
including 3-D graphics, animation, and flipbooks. During the 
second session participants will create something for their 
own classroom. Mathematica experience will be helpful but 
not essential. 

A panel discussion on Sensitivity and understanding of the 
job market will be moderated by Kenneth A. Ross, University 
of Oregon. The panel will consist of three people who have 
recently been on the job market (Charles Mannix; University 
of Washington, Thomas McKenzie, Bradley University; 
and Jennifer McNulty, University of Montana) and three 
people who have been department chairs involved with 
hiring (Howard Gage, Whitworth College; Douglas Lind, 
University of Washington; and Julie H. Lutz, Washington 
State University). 

The two-year college program will include a panel dis
cussion on The baby and the bathwater problem, which 
will focus on what we throw out of algebra to make room 
for technological advances. The moderator will be Stuart 
Thomas, University of Oregon. There will also be sessions 
of contributed papers. Presentations by students are espe
cially solicited. For more information, contact Dick Koch, 
University of Oregon, Eugene, OR 97403-1222; e-mail: 
koch@math.uoregon.edu. 

Accommodations 
Rooms have been blocked in the following motels. Participants 
should make their own arrangements with the motel of their 
choice and ask for the "math conference rate". All rates are 
subject to applicable taxes. Reservations should have been 
made by May 20, 1994. There will be a Grateful Dead 
concert in Eugene that weekend, so very early reservations are 
advised. The first four motels listed are within a mile of the 
meeting site; the nearest, Best Western New Oregon Motel, 
is across the street. The Village Green is 15 miles south of 
Eugene. Neither the AMS nor the MAA is responsible for 
rate changes or the quality of the accommodations. 

Angus Inn Motel: 2121 Franklin Blvd., Eugene, OR 97440. 
Telephone: 503-342-1243. Single $45 and two beds $55. 

Best Western New Oregon Motel: P.O. Box 18, 1655 
Franklin Blvd., Eugene, OR 97440. Telephone: 503-683-
3669. Single or double $60.50 (restaurants, indoor pool). 
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Campus Inn: 390 East Broadway, Eugene, OR 97401. 
Telephone: 503-343-3376. Single $34 and double $40-$42. 

Eugene Motor Lodge: 476 East Broadway, Eugene, OR 
97401. Telephone: 503-344-5233. Single $28 and double $36. 

Village Green: 725 Row River Road, Cottage Grove, OR 
97424. Telephone: 503-942-2491 or 800-343-ROOM. Single 
or double $49 (restaurants, outdoor heated pool, tennis courts). 

Dormitory housing on the University of Oregon cam
pus will be available. Details will appear in the spring 
newsletter of the Pacific Northwest Section (MAA) and are 
available directly from Ken Ross at the University of Ore
gon (ross@bright. uoregon. edu). Limited housing with 
local Eugene students will be available to students attend
ing the meeting; those interested should contact Lorna at 
hanes@euclid.uoregon.edu. 

Registration 
Preregistration is recommended. Members of the MAA in 
the Pacific Northwest Section will receive a preregistra
tion form and dormitory information in the spring newslet
ter. All other participants can receive this information by 
contacting Kenneth A. Ross, Department of Mathematics, 
University of Oregon, Eugene, OR 97403-1222; or e-mail: 
ross@math. uoregon. edu. The deadline for preregis
tration is June 10, 1994. The deadline for dormitory 
reservations was May 20, 1994. 

The meeting registration desk will be located in the Fir 
Room of the Erb Memorial Union Building and will be open 
from 1:00 p.m. to 5:00p.m. on Thursday, June 16, and 8:00 
a.m. to 4:00p.m. on Friday, June 17, and 9:00 a.m. to noon on 
Saturday, June 18. The registration fees are $30 for members 
of the AMS; $20 for participants who are members of MAA 
only; $45 for nonmembers; and $10 for emeritus members, 
students, or unemployed mathematicians. 

Social Event 
The MAA is sponsoring a salmon bake on Friday evening, June 
17. All participants are invited to join in. The cost is $16 per 

person for adults, $12 for children ages eight to twelve years, 
and no charge for children seven years of age and under. The 
menu includes baked whole Oregon salmon with cucumber 
dill sauce and lemon wedges, escalloped potatoes, savory 
green beans, salad selection, hot buttered French bread, relish 
tray, fresh fruit platter, apple cake, and assorted beverages. To 
order tickets, refer to the preregistration procedure described 
previously. 

Travel 
American Airlines has been selected as the official airline for 
this meeting. The following benefits are available exclusively 
to mathematicians and their families attending the meeting: a 
savings of up to 10% off any published domestic fare (includes 
U.S., Canada, Bermuda, the Bahamas, Puerto Rico, and the 
U.S. Virgin Islands) subject to applicable fare restrictions (10 
tickets must be sold). Call 800-433-1790 between 8:00 a.m. 
and 11:00 p.m. EST to contact American directly or call any 
licensed travel agent. Instruct the ticket agent to refer to file 
#S0144CE to qualify for the applicable discount. 

Shuttle service is available by Express Cab and Shuttle 
Service from the airport to the University of Oregon campus. 
At present the cost is $12 for the first customer, $2 for each of 
the next three customers, and $1 for additional customers. For 
advance reservations please call 503-341-8444 or 503-741-
0564. 

To reach the university area from the south on I-5, take 
exit 192. The highway flows into Franklin Boulevard and the 
university appears on the left. To reach the university area from 
the north on I-5, take exit 194B and head west on I-105. Take 
exit 1 and carefully follow signs to the university. Eventually 
you will be on Franklin Boulevard and the university will 
appear on the right. There will be no charge for parking 
on campus; however, parking pennits are required. Parking 
permits will be sent to preregistrants if requested. 

Weather 
Eugene weather in June is usually mild and pleasant. Average 
high temperature is 74°F and the average low temperature is 
48°F. Rain in the middle of the month is not unusual. Very hot 
weather is also possible, but unlikely. 
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Program of the Sessions 

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. 

Abstracts of papers presented in the sessions at this meeting will be found in the June 1994 issue of Abstracts of papers 
presented to the American Mathematical Society, ordered according to the numbers in parentheses following the listings 
below. 

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 ( ... ) may be of interest to undergraduate students. 

Thursday, June 16 

Special Session on 3-Manifolds, I 

2:00 p.m.-5:50 p.m. 

2:00 p.m. Detecting Heegaard splittings of Seifert manifolds. 
(1) Preliminary report. 

John Hempel, Rice University (893-57-62) 

2:30 p.m. On two-generator 3-manifolds. 
(2) Steven A. Bleiler, Portland State University, and 

Amelia C. Jones*, University of California, Davis 
(893-57-18) 

3:00 p.m. On the genus two 3-manifolds admitting a nontrivial 
(3) torus decomposition. Preliminary report. 

John R. Neil, Portland State University (893-57-58) 

3:30 p.m. Hyperbolic 3-manifolds and 3-orbifolds with two 
(4) generators. 

Colin Adams, Williams College (893-57-07) 

4:00 p.m. Incompressible surfaces in hyperbolic bundles. 
(5) A. W. Reid*, University of Cambridge, England, D. 

Cooper and D. D. Long, University of California, 
Santa Barbara (893-57-13) 

4:30 p.m. Embedding curves in the boundary of a handlebody. 
(6) Edith Starr, Vassar College (893-57-28) 

5:00 p.m. Heegaard splittings of Seifert manifolds. 
(7) Yoav Moriah, Technion-Israel Institute of Technology, 

Israel, and Jennifer Schultens*, Emory University 
(893-57 -16) 

5:30 p.m. Finite laminations and geometric finiteness. 
(8) Preliminary report. 

D. Cooper*, D. D. Long, University of California, 
Santa Barbara, and A. W. Reid, University of 
Cambridge, England (893-57-09) 

Special Session on Simple C*-Aigebras, I 

2:00 p.m.-5:50 p.m. 

2:00p.m. Classification of certain infinite simple C*-algebras, II. 
.,. (9) George A. Elliott*, University of Copenhagen, 

Denmark and University of Toronto, and Mikael 
Rerdam, Odense University, Denmark (893-19-76) 

2:30 p.m. On the classification of certain simple inductive limit 
(10) C*-algebras. 

Liangqing Li, University of Toronto (893-46-37) 

3:00 p.m. Classification of direct limits of even Cuntz-circle 
( 11 ) algebras. 

Huaxin Lin*, State University of New York, Buffalo, 
and N. Christopher Phillips, University of Oregon 
(893-46-35) 

3:30p.m. Abelian c•-subalgebras of C*-algebras of real rank 
(12) zero and inductive limit c• -algebras. 

George A. Elliott, University of Toronto and 
Copenhagen University, Denmark, Guihua Gong, 
University of Puerto Rico, Rio Piedras, Huaxin Lin, 
State University of New York, Buffalo, and Cornel 
Pasnicu*, University of Puerto Rico, Rio Piedras 
(893-46-30) 

4:00 p.m. Non-isomorphic real rank zero inductive limit 
(13) C*-algebras with same K-theory. 

Guihua Gong, University of Toronto (893-46-38) 

4:30 p.m. Cut down method in the inductive limit decomposition 
(14) of noncommutative tori. Preliminary report. 

George Elliott, University of Copenhagen, Denmark, 
and Qing Lin*, Academia Sinica, People's Republic of 
China (893-46-63) (Sponsored by N. C. Phillips) 

5:00 p.m. The range of the Elliott invariant. 
(15) Jesper Villadsen, Aarhus University, Denmark 

(893-47-65) (Sponsored by Christopher K. Phillips) 

5:30 p.m. Inductive limit automorphisms of the irrational rotation 
(16) algebra. 

Samuel G. Walters, University of Western Ontario 
(893-46-71) 

Friday, June 17 

Special Session on 3-Manifolds, II 

9:00 a.m.-10:20 a.m. 

9:00 a.m. Comparing Heegaard splittings of non-Haken 
(17) 3-manifolds. Preliminary report. 

Hyam Rubinstein, Melbourne University, Australia, 
and Martin Scharlemann*, University of California, 
Santa Barbara (893-57-22) 

9:30 a.m. How to obtain a large collection of Laminar 
(18) 3-manifolds. Preliminary report . 

Elly Claus-McGahan, University of Puget Sound 
(893-57-10) 

10:00 a.m. Surgery information from surfaces. 
(19) Rachel Roberts, California Institute of Technology 

(893-57 -15) 
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Program of the Sessions 

Special Session on Commutative 
Algebra and Probability Groups, I 

9:00 a.m.-10:50 a.m. 

9:00 a.m. Equivalence of matrices over commutative rings. 
(20) Frank DeMeyer, Colorado State University 

(893-13·68) 

9:30a.m. Topological invariants of a fan associate to a toric 
(21) variety. Preliminary report. 

Timothy J. Ford, Florida Atlantic University 
(893-14-42) 

10:00 a.m. Tensor products, equivalence relations, and Galois 
(22) theory. 

Andy R. Magid, University of Oklahoma (893-13-06) 

10:30 a.m. Biquadratic Hopf-Galois extensions. 
(23) H. F. Kreimer, Jr., Florida State University (893-16-40) 

Special Session on Simple C*-Aigebras, II 

9:00 a.m.-10:50 a.m. 

9:00a.m. Purely infinite simple C*-algebras generated by one 
(24) projection and reduced group C*-algebras. 

Shuang Zhang, University of Cincinnati (893-46-60) 

9:30a.m. C*-algebras of dynamical systems of quasi rotations 
(25) on tori. 

Neil A. Watling*, Widener University, and Carla E. 
Farsi, University of Colorado, Boulder (893-46-24) 

10:00 a.m. K-theoretic classification for certain inductive limit 
(26) order two actions C* -algebras. 

Hongbing Su, University of California, Berkeley 
(893-46-34) 

10:30 a.m. Factorization in purely infinite simple C*-algebras. 
(27) Michael Leen, University of Oregon (893-47-59) 

Special Session on Undergraduate Research, I 

9:00 a.m.-10:10 a.m. 

9:00 a.m. Monte Carlo simulation of chromosome aberrations. 
(28) Preliminary report. 

Allen M. Chen* and Rainer K. Sachs, University of 
California, Berkeley (893-92-66) 

9:40 a.m. On the canonical proboscis. 
(29) Robert Finn, Stanford University, and Tanya L 

Leise*, Texas A & M University, College Station 
(893-49-55) 

Invited Address 

11:00 a.m.-11:50 a.m. 

(30) Algebras with a Scottish lilt: The life and work of 
Joseph H. M. Wedderburn (1882-1948). 
Karen V. H. Parshall, University of Virginia 
(893-01-01) 

Invited Address 

2:30 p.m.-3:20 p.m. 

(31) Nonlinear dispersive equations. Preliminary report. 
Gustavo A. Ponce, University of California, Santa 
Barbara (893-35-04) 

Special Session on Rings 
and Their Representations, I 

3:30 p.m.-5:50 p.m. 

3:30 p.m. Ideal extensions and Pierce sheaves. Preliminary 
(32) report. 

W. D. Burgess*, University of Ottawa, and R. 
Raphael, Concordia University (893-16-17) 

4:00 p.m. Square-free rings. Preliminary report. 
(33) Barbara D'Ambrosia, University of Oregon 

(893-16-54) 

4:30 p.m. On when a graded ring is graded equivalent to a 
(34) crossed product. Preliminary report. 

Jeremy Haefner, University of Colorado, Boulder 
(893-16-31) 

5:00 p.m. The geometry of uniserial representations of finite 
(35) dimensional algebras. 

Birge Zimmermann Huisgen, University of California, 
Santa Barbara (893-16-61) 

5:30 p.m. Simultaneous relative injective hulls. Preliminary 
(36) report. 

S. K. Jain*, Sergio R. Lopez-Permouth and Safdar 
Raza Syed, Ohio University, Athens (893-16-44) 

Special Session on 3-Manifolds, Ill 

3:30 p.m.-5:50 p.m. 

3:30 p.m. Linear representations of mapping class groups. 
(37) Steven J. Kangas, Ciudad Universitaria, Mexico 

(893-57-23) (Sponsored by Amelia C. Jones) 

4:00 p.m. Describing open 3-manifolds by means of infinite 
(38) framed links. Preliminary report. 

Jim Hoste, Pitzer College (893-57-12) 

4:30 p.m. Topological quantum field theory and 3-manifolds. 
(39) Charles Frohman, University of Iowa, and Joanna 

Kania-Bartoszynska*, Boise State University 
(893-57 -11) 

5:00 p.m. Negatively curved groups have the convergence 
(40) property, II. Preliminary report. 

Eric M. Freden, Brigham Young University 
(893-20-19) 

5:30p.m. On the classification of2-complexes with 
(41) spherical-space-form fundamental groups. Preliminary 

report. 
F. Rudolf Beyl*, M. Paul Latiolais and Nancy Waller, 
Portland State University (893-57-21) 
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Program of the Sessions 

Friday, June 17 (cont'd) 

Special Session on Commutative 
Algebra and Probability Groups, II 

3:30 p.m.-5:50 p.m. 

3:30 p.m. A comparison of the tight radical and the radical of the 
(42) group of automorphisms of a transcendental field 

extension. 
Karin Deck, University of North Carolina, Wilmington 
(893-12-14) 

4:00 p.m. On valuations and term orderings of polynomial rings. 
(43) Marie A. Vitulli, University of Oregon (893-13-20) 

4:30 p.m. Vandermonde's identity and Klee's identity as bilinear 
(44) forms. 

Michael J. Gilpin, Michigan Technological University 
(893-05-53) 

5:00 p.m. Rational places on algebraic function fields. 
(45) Ron Brown*, University of Hawaii, Honolulu, and 

Jonathan L. Merzel, Holy Names College (893-12-47) 

5:30p.m. Galois extensions of rings and Galois cohomology. 
(46) C. Greither, Math Institute, Germany (893-13-33) 

Special Session on Simple C*-Aigebras, Ill 

3:30 p.m.-5:50 p.m. 

3:30 p.m. Purely infinite simple c• crossed products. 
(47) Ja A. Jeong, Seoul National University, Korea 

(893-46-69) 

4:00 p.m. On the Fock representation of the q-commutation 
(48) relations. 

Kenneth J. Dykema* and Alexandru Nica, University 
of California, Berkeley (893-46-29) 

4:30 p.m. Multiplier algebras of simple c• -algebras with real rank 
(49) zero. 

K. R. Goodearl, University of California, Santa 
Barbara (893-46-43) 

5:00 p.m. Rational symmetrized tori. Preliminary report. 
(50) Carla E. Farsi*, University of Colorado, Boulder, and 

Neil Watling, Widener University (893-46-41) 

5:30 p.m. Simplicity of reduced amalgamated products of 
(51) C*-algebras. 

Kevin McClanahan, University of Mississippi 
(893-47-48) 

Special Session on Undergraduate Research, II 

3:30 p.m.-6:00 p.m. 

3:30p.m. On cyclotomic polynomials, power residues, and 
(52) reciprocity laws. 

Romyar Sharlfi, Berkeley, California (893-11-67) 
(Sponsored bv Robert 0. Robson) 

4:10p.m. Counting pandiagonal magic squares. 
(53) Joshua L. Levenberg, Reed College (893-05-72) 

(Sponsored by Robert 0. Robson) 

4:50 p.m. Unknoting numbers and minimal knot diagrams. 
(54) James A. Bernhard, Harvard University (893-57-73) 

5:30 p.m. Upper chromatic numbers . 
.,.. (55) Aaron D. Abrams, University of California, Berkeley 

(893-05-52) 

Saturday, June 18 

Session on Contributed Papers 

8:00 a.m.-9:20 a.m. 

8:00 a.m. Irreducible representations of Lie algebras of reductive 
(56) groups and the Kac-Weisfei/er conjecture. Preliminary 

report. 
Alexander Premet, University of Hamburg, Germany 
(893-17 -02) 

8:15a.m. A characterization of ultrafilters in a complementary 
(57) topology. 

Rahim G. Karimpour, Southern Illinois University, 
Edwardsville (893-54-25) (Sponsored by Chung-Wu 
Ho) 

8:30a.m. Backward shifts on C(X). Preliminary report. 
(58) M. Rajagopalan, Tennessee State University, and K. 

Sundaresan*, Cleveland State University (893-46-26) 

8:45 a.m. The Fibonacci series: Functional basis and 
(59) generalization of nth term. 

C. Muses, Mathematics & Morphology Research· 
Center, Canada (893-11-46) 

9:00 a.m. Positivity conditions for quadratic forms and 
(60) applications. 

Jimin Tian, Richland College, and David C. Barnes*, 
Washington State University (893-35-57) 

9:10a.m. Counting spanning converging forests. 
(61) Elena Shamis, Institute of Control Sciences, Russia 

(893-06-75) (Sponsored by Eynshteyn Averbukh) 

Special Session on Commutative 
Algebra and Probability Groups, Ill 

8:30 a.m.-10:50 a.m. 

8:30 a.m. Klein-Hilbert parts of convex modules. 
(62) D. Pumpluen, Fern University, Germany, and H. 

Rohrl*, La Jolla, California (893-52-56) 

9:00 a.m. Dave Harrison and the beginnings of category theory. 
(63) Peter Freyd, University of Pennsylvania (893-18-27) 

9:30 a.m. Acyclic models. 
(64) Michael Barr, McGill University (893-13-08) 

10:00 a.m. Reconstruction of hidden symmetries. 
(65) Bodo Pareigis, University of Munich, Germany 

(893-16-74) 

10:30 a.m. Weakly Henselian rings. 
(66) Thomas McKenzie, Bradley University (893-13-64) 
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Program of the Sessions 

Special Session on Undergraduate Research, Ill Special Session on Rings 
and Their Representations, II 

8:30 a.m.-10:20 a.m. 
2:30 p.m.-4:50 p.m. 

8:30 a.m. Circular planar graphs and resistor networks. 
.,.. (67) David lngerman, University of Washington 

(893-05-70) 

2:30 p.m. Stable Arlin algebras: Structure and representations . 
(71) Preliminary report. 

S. Jagadeeshan and Mark Kleiner*, Syracuse 
University (893-16-36) 

9:10a.m. Approaches to an inverse problem concerning 
.,.. (68) electrical networks. Preliminary report. 3:00 p.m. Faithful representations of finite-dimensional algebras . 

(72) Preliminary report. Kevin Rosema, University of Washington (893-94-50) 
(Sponsored by Robert 0. Robson) Ming-Sun Li, University of Minnesota, Morris 

(893-16-49) 
9:50a.m. CD-4/CD-8 ratios in chronic fatigue and AIDS patients . 

.,.. (69) Vincent C. Lombardi* and Suzanne C. Welsch, 
Sierra Nevada College (893-62-51) (Sponsored by 
Robert 0. Robson) 

3:30 p.m. On principally injective rings. 
(73) W. K. Nicholson*, University of Calgary, and M. F. 

Yousif, Ohio State University, Lima (893-16-03) 
4:00 p.m. Direct sums of reflexive modules. 

Invited Address 

(74) K. R. Fuller, University of Iowa, W. K. Nicholson, 
University of Calgary, and J. F. Watters*, University of 
Leicester, England (893-16-32) (Sponsored by Kent R. 
Fuller) 

4:30 p.m. A class of left monomial rings. Preliminary report. 
(75) Darren D. Wick, University of Oregon (893-16-45) 

11:00 a.m.-11 :50 a.m. 
Lance W. Small 
Associate Secretary 
La Jolla, California 

(70) K-theory for rings of algebraic integers. 
Stephen Ames Mitchell, University of Washington 
(893-11-05) 

-------
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and New Applications 
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CONTEMPORARY MATHEMATICS 
Lie Algebras, Cohomology, and 
New Applications to Quantum Mechanics 
Niky Kamran and Peter J. Olver, Editors 

Volume 760 

This volume is devoted to a range of important new ideas arising in the applications of Lie groups 
and Lie algebras to Schrodinger operators and associated quantum mechanical systems. In light 
of the rapid devel·opments in this subject, a Special Session was organized at the AMS meeting at 
Southwest Missouri State University in March 1992 in order to bring together, perhaps for the first 
time, mathematicians and physicists working in closely related areas. The contributions to this volume 
cover Lie group methods, Lie algebras and Lie algebra cohomology, representation theory, orthogonal 
polynomials, q-series, conformal field theory, quantum groups, scattering theory, classical invariant 
theory, and other topics. This volume, which contains a good balance of research and survey papers, 
presents a look at some of the current developments in this extraordinarily rich and vibrant area. 

1991 Mathematics Subject Classification: 17, 81, 33 
ISBN 0-8218-5169-1,310 pages (softcover), March 1994 
Individual member $31, List price $51, Institutional member $41 
To order, please specify CONM/160NA 

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. Order from: 
American Mathematical Society, P.O. Box 5904, Boston, MA 02206-5904, or call toll free 800-321-4AMS (321-4267) in the U.S. and 
Canada to charge with VISA or MasterCard. Residents of Canada, please include 7% GST. 
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Minneapolis Mathfest 
Minneapolis, Minnesota, August 15-17, 1994 

Supplement to Announcement in April Notices 

Scientific Program 
Please see the first announcement of the Mathfest in the April 
Notices. 

AMS Sessions 
The Committee on Education panel discussion will not be 
held. 

MAA Sessions 
The title of Pamela J. Drummond's MAA-Mu Alpha Theta 
Lecture is Generating enthusiasm while achieving equality in 
mathematics. 

The Minicourse advance registration form is now available 
on e-MATH via e-mail. It may be requested by telnetting to 
e-MATH. ams. org (login and password are "e-math"), select
ing [10] GOPHER from the main menu, then selecting [11] 
Meetings and Conferences and following the instructions. 
VISA or MasterCard is the ONLY method of payment which 
will be accepted for electronic advance registration. Charges 
to credit cards will be made in U.S. funds. 

Other MAA Events 
Breakfast for MAA Visiting Mathematicians: This event 
will take place on Wednesday, 7:00 a.m. to 8:20 a.m., for 

~ORTANTDEADLfflES 

AMS abstracts 
For consideration for Special Sessions 
Special Sessions and contributed papers 

MAA abstracts of contributed papers 

ORDINARY advance registration 
Hotel/residence hall accommodations (MMSB) 

Tickets through advance registration 

MAA Minicourse advance registration (MAA) 

MAA Student Papers 
Hotel changes and cancellations (MMSB) 

FINAL advance registration (no housing or tickets) 

Motions for AMS Business Meeting 
Cancellations for all banquets and 

tours (50% refund) 

Residence hall changes and 
cancellations through MMSB (90% refund) 

Advance registration cancellations (50% refund) 

Expired 
Expired 

Expired 

June 11 

June 11 

June11 

June 11 
June25 

JulyS 

July 14 

July16 

August 1 

AugustS 

August 11 

past, present, and potential future visiting mathematicians 
at the MAA. These are people who arrange to work at the 
MAA headquarters in Washington while on sabbatical, during 
retirement, etc. The low-key program will consist of informal 
dialogue among the attendees. Anyone interested in being 
included should contact the MAA executive director, Marcia 
P. Sward. 

Activities of Other Organizations 
The Association for Women in Mathematics panel discus
sion is titled Celebrating women's achievements in algebra, 
analysis, combinatorics, and geometry: past, present, and 
future. Panelists include Jane P. Gilman, Rutgers University; 
Karen Saxe, Macalester College; Doris J. Schattschnei
der, Moravian College; and Marie A. Vitulli, University of 
Oregon. The organizer and moderator is Joan Hutchinson, 
Macalester College. 

The National Association of Mathematicians (NAM) 
is pleased to announce a Special Invited Lecture (to be 
named) which will take place in Minneapolis and at all future 
Mathfests. The lecture, scheduled on Tuesday, 1:00 p.m. to 
1:50 p.m., will be given by David Blackwell, University 
of California, Berkeley, and is titled Large deviations for 
martingales. 

Miscellaneous Information 
Travel: The Airport Express shuttle has increased its rates to 
$10 one way and $15.50 round trip. 

Tours 
A Walk on the Wild Side: Part of this tour was to include 
a visit to the Minnesota Valley National Wildlife Refuge. 
Instead, your deluxe motorcoach will take you to Wood Lake 
Nature Center. Here you will enjoy your box lunch (included 
in the cost of the tour) in the picnic area complete with tables, 
green spaces, and restrooms. Lunch will be followed by a tour 
led by a naturalist and will feature an overview of this outdoor 
educational site. View the bird nesting sites, the interpretive 
center, nature trails--all this and more! 

494 NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY 



Invited Addresses, Special Sessions, and Contributed Papers 

Invited Addresses at AMS Meetings 
The individuals listed below have accepted invitations to 
address the Society at the times and places indicated. For 
some meetings the list of speakers is incomplete. For full 
announcements or programs of meetings occurring prior to 
the first meeting listed below, see the table of contents 
in this issue. twelve to eighteen months in advance of a 
meeting. Members wishing to nominate candidates for invited 
addresses should send relevant information to the associate 
secretary for the section, who will forward it to the Section 
Program Committee. 

Stillwater, OK, October 1994 
V. Lakshmibai David J. Wright 
David E. Marker Joel Zinn 

Richmond, VA, November 1994 
Loren D. Pitt Doron Zeilberger 
Cora S. Sadosky 

San Francisco, CA, January 1995 
Jerry L. Bona Leila Schneps 
JeffN. Kahn Doris J. Schattschneider 
John William Lott (AMS-MAA) 
Andrew J. Majda John Smillie 

(Gibbs Lecture) 

Hartford, CT, March 1995 
Ben F. Logan 
Nina N. Uraltseva 

Karl Vilonen 
Shouwu Zhang 

Chicago, IL, March 1995 
Rodrigo Banuelos Jeremy T. Teitelbaum 
Berit Stensones Efim Zelmanov 

Kent, OH, November 1995 
Luchezar L. Avramov Peter J. Sternberg 
Alice Silverberg Rodolfo H. Torres 

Dave Benson 
Bjorn Jawerth 

Orlando, FL, March 1996 
Krystyna M. Kuperberg 
De Witt L. Sumners 

Organizers and Topics of Special Sessions 
The list below contains all the information about Special 
Sessions at meetings of the Society available at the time this 
issue of theN otices went to the printer. 

October 1994 Meeting in Stillwater, Oklahoma 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 

Deadline for consideration: July 13, 1994 

Efraim Armendariz, D. J. Lewis, Andy R. Magid, and Robert 
J. Zimmer, New doctoral work in mathematics 

Ara S. Basmajian and Robert R. Miner, Complex hyperbolic 
geometry and discrete groups 

Edward T. Cline, Representations of algebraic groups 
Brian Conrey and William D. Duke, Number theory 
Bruce C. Crauder and Zhenbo Qin, Algebraic geometry 
Edward G. Dunne and Roger C. Zierau, Geometry and 

representations of Lie groups 
Alan R. Elcrat, Fluid dynamics 
Benny D. Evans, The evolving undergraduate mathematics 

curriculum 
Vladimir Ezhov and Alan V. Noell, Several complex variables 
Jerry A. Johnson, Technology in the classroom 
Mark W. McConnell, Arithmetic groups and topology 
Phillip E. Parker, Geometry and geodesics 

November 1994 Meeting in Richmond, Virginia 
Southeastern Section 

Associate Secretary: Robert J. Daverman 
Deadline for organizers: Expired 

Deadline for consideration: July 13, 1994 

Joseph A. Ball and Cora S. Sadosky, Interpolation and dilation 
theory 

Amer Beslagic, Set theoretic topology and set theory 
Paul S. Bourdon and William T. Ross, Operators on Banach 

spaces of analytic functions 
Douglas L. Costa and Gordon E. Keller, Groups, rings, and 

forms 
James A. Davis and Harold N. Ward, Codes and designs 
Ira W. Herbst, Quantum mechanics 
Teresa Magnus, Nonassociative algebras 
John P. Nolan, Stochastic processes 
Rodica E. Simian and Doran Zeilberger, Identities and 

enumeration 
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January 1995 Meeting in San Francisco, California
Associate Secretary: Andy R. Magid

Deadline for organizers: Expired
Deadline for consideration: September 9, 1994

Alex Adem and Jon F. Carlson, Cohomology and representa
tions offinite groups

Walter Allegretto, Alfonso Castro, and Ratnasingham Shivaji,
Nonlinear elliptic boundary value problems and applica
tions

Thomas Archibald and Victor J. Katz, History ofmathematics
Michael Aschbacher and Stephen D. Smith, The simple group

classification: Second generation proofand applications
Eric D. Bedford and John Smillie, Complex dynamics
David C. Carothers, Undergraduate research
Gary Chartrand and Michael S. Jacobson, Graph theory
Saber N. Elaydi, John R. Graef, and William Trench, Differ-

ence equations: Theory and applications
Ben A. Fusaro and Suzanne M. Lenhart, Environmental

modeling
Naomi Fisher, Harvey B. Keynes, Kenneth C. Millett, Hugo

Rossi, and Christine Stevens, Mathematics and education
reform

Jacob E. Goodman and Janos Pach, Discrete geometry
Daniel L. Goroff, Research on undergraduate mathematics

education
Ian Graham and David Minda, Several complex variables
Shouchuan Hu and Nikolaos S. Papageorgiuo, Multivalued

dynamical systems and applications
A. G. Karstatos, Theory and applications of nonlinear opera

tors ofaccretive and monotone type
Ellen E. Kirkman and James J. Kuzmanovich, Noncommuta

tive algebra
Yanping Lin, Numerical solutionfor integro-differential equa

tions
Terry A. Loring, Almost multiplicative maps, C*-algebras,

and deformations
John William Lott and Rafe R. Mazzeo, Index theory and

elliptic operators on manifolds
Benjamin A. Lotto, Holomorphic spaces
Daniel Madden, Effective approaches to the training of

teaching assistants
David E. Marker and Charles I. Steinborn, Model theory
John L. Orr and David R. Pitts, Non self adjoint operator

algebras
Jack R. Quine and Peter Samak, Extremal Riemann surfaces
Douglas C. Ravenel, Homotopy theory
Sivapragasam Sathananthan, Stochastic systems and applica-

tions
Seenith Sivasundaram, Nonlinear dynamics
Curtis D. Tuckey, Applied logic
Bernd Ulrich and Wolmer V. Vasconcelos, Commutative

algebra: Rees algebras and related topics
Roger A. Wiegand and Sylvia M. Wiegand, Commutative

Noetherian rings and modules

March 1995 Meeting in Hartford, Connecticut
Eastern Section

Associate Secretary: Lesley M. Sibner
Deadline for organizers: June 3, 1994

Deadline for consideration: To be announced

David A. Cox, Enumerative geometry, toric varieties, and
mirror symmetry

March 1995 Meeting in Orlando, Florida
Southeastern Section

Associate Secretary: Robert J. Daverman
Deadline for organizers: June 17, 1994

Deadline for consideration: To be announced

Marcy Barge, The geometry ofdynamical systems
Philip L. Bowers, Discrete conformal geometry
Robert C. Brigham and Richard P. Vitray, Combinatorics and

graph theory
John R. Cannon, Inverse and ill-posed problems
S. Roy Choudhury, Nonlinear dynamical systems, chaos, and

turbulence
S. Roy Choudhury and Lokenath Debnath, Solitons and

nonlinear waves
Sam Huckaba and Bernard L. Johnston, Commutative algebra
Xin Li and Ram N. Mohapatra, Approximation theory and

special functions
Piotr Mikusinski, New trends in generalizedfunctions
De Witt L. Sumners, Scientific applications of geometry and

topology
Ahmed I. Zayed, Sampling theory, wavelets, and signal

processing

March 1995 Meeting in Chicago, Illinois
Central Section

Associate Secretary: Andy R. Magid
Deadline for organizers: June 24, 1994

Deadline for consideration: To be announced

William Chin and Ian M. Musson, Hopfalgebras and quantum
groups

Stephen R. Doty, Daniel K. Nakano, and Karl M. Peters, Lie
theory

Richard J. Maher, Mathematics education reform
Mary H. Wright, Rings and modules

May 1995 Meeting in Givat Ram, Jerusalem, Israel
(Joint Meeting with the

Israel Mathematical Union)
Associate Secretary: Lance W. Small

Deadline for organizers: August 24, 1994
Deadline for consideration: To be announced

August 1995 Mathfest in Burlington, Vermont
Associate Secretary: Robert J. Daverman

Deadline for organizers: November 4, 1994
Deadline for consideration: To be announced

October 1995 Meeting in Boston, Massachusetts
Eastern Section

Associate Secretary: Lesley M. Sibner
Deadline for organizers: January 6, 1995

Deadline for consideration: To be announced
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November 1995 Meeting in Kent, Ohio 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: February 4, 1995 

Deadline for consideration: To be announced 

November 1995 Meeting in Greensboro, North Carolina 
Southeastern Section 

Associate Secretary: Robert J. Daverman 
Deadline for organizers: February 17, 1995 

Deadline for consideration: To be announced 

January 1996 Meeting in Orlando, Florida 
Associate Secretary: Lance W. Small 

Deadline for organizers: April 12, 1995 
Deadline for consideration: To be announced 

March 1996 Meeting in Iowa City, Iowa 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: June 22, 1995 

Deadline for consideration: To be announced 

Daniel D. Anderson, Commutative ring theory 
Tuong Ton-That, Group representations and mathematical 

physics 

April1996 Meeting in New York, New York 
Eastern Section 

Associate Secretary: Lesley M. Sibner 
Deadline for organizers: July 13, 1995 

Deadline for consideration: To be announced 

April1996 Meeting in Baton Rouge, Louisiana 
Southeastern Section 

Associate Secretary: Robert J. Daverman 
Deadline for organizers: July 19, 1995 

Deadline for consideration: To be announced 

November 1996 Meeting in Columbia, Missouri 
Central Section 

Associate Secretary: Andy R. Magid 
Deadline for organizers: February 1, 1996 

Deadline for consideration: To be announced 

MarkS. Ashbaugh, Partial differential equations and mathe
matical physics 

Nakhle Habib Asmar and Stephen J. Montgomery-Smith, 
Harmonic analysis and probability 

Z. Q. Chen and Zhongxin Zhao, Stochastic analysis 
Carmen C. Chicone and Yuri Latushkin, Differential equations 

and dynamical systems 
Steven Dale Cutkosky and Hema Srinivasan, Commutative 

algebra 
Fritz Gesztesy, Spectral theory and completely integrable 

systems 
Jan Segert and Shuguang Wang, Gauge theory and its 

interaction with holomorphic and symplectic geometry 

January 1997 Meeting in San Diego, California 
Associate Secretary: Lesley M. Sibner 

Deadline for organizers: April 8, 1996 
Deadline for consideration: To be announced 

---------------------------

January 1998 Meeting in Baltimore, Maryland 
Associate Secretary: Robert J. Daverman 

Deadline for organizers: April 10, 1997 
Deadline for consideration: To be announced 

Information for Organizers 
Potential organizers should refer to the January issue of the 
Notices for guidelines on organizing a session. Proposals for 
any of the meetings mentioned in the preceding section should 
be sent to the cognizant associate secretary by the deadline 
indicated. No Special Sessions can be approved too late to 
provide adequate advance notice to members who wish to 
participate. 
Western Section 

Lance W. Small, Associate Secretary 
Department of Mathematics 
University of California, San Diego 
La Jolla, CA 92093 
E-mail: g_small@math. ams. org 
Telephone: 619-534-3590 

Central Section 

Andy R. Magid, Associate Secretary 
Department of Mathematics 
University of Oklahoma 
601 Elm PHSC 423 
Norman, OK 73019 
E-mail: g..magid@math. ams. org 
Telephone: 405-325-6711 

Eastern Section 
Lesley M. Sibner, Associate Secretary 
Department of Mathematics 
Polytechnic University 
Brooklyn, NY 11201-2990 
E-mail: g_sibner@math. ams. org 
Telephone: 718-260-3505 

Southeastern Section 

Robert J. Daverman, Associate Secretary 
Department of Mathematics 
University of Tennessee 
Knoxville, TN 37996-1300 
E-mail: g_daverman@math. ams . org 
Telephone: 615-974-6577 

Other Information 
General information for speakers and full instructions for 
submitting abstracts, as well as information on site selection 
for Sectional Meetings, can be found in the January issue of 
the Notices. Electronic submission of abstracts is available to 
those who use the 'lEX typesetting system. The instructions for 
obtaining the envelopes for electronic abstacts from e-MATH 
via e-mail have changed slightly from those published in the 
January issue. Here are the updated instructions: 

1. Type telnet e-math. ams. org. 
2. Login and password are both e-math. 
3. Type Q to bypass welcome information and go directly 

to the Main Menu. 
4. In the Main Menu, select #10 for Gopher. 
5. In Gopher, select #11 for Meetings and Conferences. 
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6. In Meetings and Conferences, select #2 for Abstract and
registration forms, and then #1 for Abstracts and select
the type of lEX macro package needed.

Users may also obtain the package on IBM or Macintosh
diskettes, available free of charge by writing to Electronic
Abstracts, AMS Meetings Department, P.O. Box 6887, Provi-

dence, RI 02940. When requesting the abstracts package,
be sure to specify either the plain lEX, AMS-1EX, or the
UlEX package. Requests for general information concern
ing abstracts may be sent to abs-misc©mat·h. ams. org.
Completed electronic abstracts should be submitted to
abs-submit©math.ams.org.

CONTEMPORARY
MATHEMATICS

CONTEMPORARY
MATHEMATICS

The Reconstruction
of Trees from Their

Automorphism Groups
Matatyahu Rubin

The Reconstruction of Trees from
Their Automorphism Groups
Matatyahu Rubin
Volume 757

This book focuses on automorphism groups of trees, providing a nearly complete
analysis of when two trees have isomorphic automorphism groups. Special attention
is paid to the class of No-categorical trees, and for this class the analysis is complete.
Various open problems, mostly in permutation group theory and in model theory, are
discussed, and a number of research directions are indicated. Aimed at graduate
students and researchers in model theory and permutation group theory, this
self-contained book will bring readers to the forefront of research on this topic.

1991 Mathematics Subject Classification: 03; 20, 06
ISBN 0-8218-5187-X, 274 pages (softcover), September 1993
Individual member $34, List price $56, Institutional member $45
To order, please specify CONM/151 NA

Nielsen Theory and Dynamical Systems
Christopher K. McCord, Editor
Volume 752

This volume contains the proceedings of the AMS-IMS-SIAM Joint Summer
Research Conference on Nielsen Theory and Dynamical Systems, held in June
1992 at Mount Holyoke College. Focusing on the interface between Nielsen
fixed point theory and dynamical systems, this book provides an almost complete
survey of the state of the art of Nielsen theory. Most of the articles are expository
and provide references to more technical works, making them accessible to both
graduate students and researchers in algebraic topology, fixed point theory, and
dynamical systems.

1991 Mathematics Subject Classification: 54, 55; 34, 58
ISBN 0-8218-5181-0,350 pages (softcover), September 1993
Individual member $31, List price $52, Institutional member $42
To order, please specify CONM/152NA

498

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, MA02206-5904, orcalltollfree800-321-4AMS(321-4267) inthe U.S. and Canada to charge with VISA or MasterCard. Residents
of Canada, please include 70/0 GST.
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The Legacy of Norbert Wiener: A Centennial Symposium 

Massachusetts Institute of Technology, Cambridge, Massachusetts 

October 8-15, 1994 

A symposium cosponsored by the American Mathematical 
Society and the Massachusetts Institute of Technology on The 
legacy of Norbert Wiener: A centennial symposium, in honor 
of the 100th anniversary of the birth of Norbert Wiener, will 
take place at MIT, Cambridge, Massachusetts, from Saturday, 
October 8, to Saturday, October 15, 1994. The symposium 
will be supported by Henry Singleton, MIT, and the Sloan 
Foundation; and funding is anticipated from the National 
Science Foundation. Proceedings will be published by the 
AMS. 

The AMS organizing committee for the symposium in
cludes David Benney (MIT), Roger Brockett (Harvard 
University), Donald Burkholder (University of Illinois), 
David Jerison (chair, MIT), P. R. Masani (University of 
Pittsburgh), Henry P. McKean (Courant Institute), Daniel 
Stroock (MIT), Isadore M. Singer (MIT), Elias M. Stein 
(Princeton University). The AMS committee is working in 
conjunction with an MIT committee consisting of Jonathan 
Allen (MIT), David Benney (chair, MIT), Edward E. David 
(BED, Inc.), Peter Elias (MIT), Morris Halle (MIT), David 
Jerison (MIT), William Ted Martin (MIT), Sanjoy Mitter 
(MIT), Walter Rosenblith (cochair, MIT), Jerome Wiesner 
(cochair, MIT). 

The symposium will begin with mathematical talks on 
current research directions in harmonic analysis, integration 
in function space, and potential theory-the areas of Norbert 
Wiener's fundamental contributions to mathematics. Wiener 
was remarkable for his ability to find deep connections 
between mathematics and other fields. Physics, electrical 
engineering, economics, and biology have strong and grow
ing relationships to mathematics. We have asked speakers 
representing each of these disciplines to discuss the role of 
mathematics in their subject. Throughout the week there will 
be talks devoted to Wiener's intellectual development and his 
profound influence on his colleagues at MIT and elsewhere. 
Among the honored guests will be Joseph Doob (University 
of illinois) and Kiyosi Ito (Kyoto University). 

An important goal of the conference is to alert the 
mathematical, scientific, and engineering community to new 
opportunities for interactions between mathematics and other 
disciplines. Norbert Wiener's life work demonstrates the 
importance of advanced mathematics in applications. 

A partial list of prospective speakers: 

Mathematics (October 8-10) 
J. Bourgain (lAS), L. Carleson (Royal Institute, Stock

holm), C. Fefferman (Princeton University), V. Guillemin 
(MIT), P.W. Jones (Yale University), P. Malliavin (University 

of Paris, VI), P.R. Masani (University of Pittsburgh), Henry 
P. McKean (Courant Institute), Y. Meyer (University of Paris, 
IX) , I.E. Segal (MIT), I.M. Singer (MIT), J. Sjostrand (Uni
versity of Paris, XI), E.M. Stein (Princeton University), H. 
Widom (University of California, Santa Cruz). 

Statistical Physics (October 11) 
Boris Altshuler (MIT), Michael E. Fisher (University of 

Maryland), David Nelson (Harvard University), Yakov Sinai 
(Princeton University), Thomas Spencer (lAS). 

ElectricaL Engineering & Computer Science (October 12) 
Amar Bose· (MIT and Bose Corporation), Robert Brayton 

(Berkeley), Robert Gallager (MIT), Tom Kailaith (Stanford 
University), Sanjoy Mitter (MIT), Michael Rabin (Harvard 
University and Hebrew University). 

Financial Economics (October 13) 
Paul Samuelson (MIT), Robert Merton (Harvard Uni

versity), Stephen Ross (Yale), Andrew Lo (Sloan School 
of Management), Charles Sanford (chairman of the board, 
Banker's Trust). 

Biology (October 14-15) 
Nancy Kopell (Boston University), Michael Levitt (Stan

ford University), Robert May (Oxford University), David 
Mumford (Harvard University), Tomaso Poggio (MIT). 

There may also be an historical program on Saturday, 
October 15, at Tufts University, where Norbert Wiener ma
triculated in 1906. 

Accommodations will be in area hotels, either a short 
walk from the MIT campus or a short subway ride away. 
Other accomodations will be in bed & breakfasts all over the 
city. MIT is conveniently reached by subway or taxi from 
the rail terminus, South Station, or Logan Airport in a matter 
of minutes. The meeting area will be close to the Institute 
Science Library, and nearby discussion/seminar rooms will be 
available. 

A brochure of information will be mailed to all who 
are invited to attend the symposium. The brochure will 
include information on housing and meals, travel, and local 
information. Participants will be responsible for making their 
own housing and travel arrangements. It is expected that 
funding will be available for a limited number of participants. 
Limited support is expected to be available for graduate 
students. 

Those interested in attending the symposium should 
send the following information to the Wiener Symposium 
Conference Coordinator, Meetings and Conferences Depart
ment, American Mathematical Society, P. 0. Box 6887, 
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Providence, RI 02940-6887; fax: 401-455-4004; e-mail: 
chh@math.ams.org. 

Organizing Committee for consideration after the deadline. 
All applicants will receive a formal invitation, brochure 
of information, notification of financial assistance, and a 
tentative scientific program (if the cochairs have prepared 
one in advance; otherwise, programs will be distributed on
site). Funds available for the symposium are limited, and 
individuals who can obtain support from other sources should 
do so. The allocation of grant funds is administered by the 
AMS office, and the logistical planning for the conferences 
is also done by the AMS. However, it is the responsibility 
of the cochairs of the Organizing Committee to determine 
the amount of support participants will be awarded. Women 
and minorities are encouraged to apply and participate in this 
symposium. 

Please type or print the following: 

1. Full name 
2. Mailing address 
3. Area code and telephone number for office and home, 

e-mail address, fax number 
4. A short paragraph describing your scientific background 

relevant to the topic of the conference 
5. Dates attending 
6. Financial assistance requested; estimated cost of travel 
7. Indicate if support is not required and if interested in 

attending even if support is not offered 
8. Indicate if graduate student, undergraduate student, or 

Ph.D. received on or after 7/1188 
Any questions concerning the scientific portion of the 

symposium should be directed to David Jerison, MIT, Room 
2-180, Cambridge, MA 02139; telephone: 617-253-4394; 
e-mail: j erison@math. mit. edu. 

The deadline for receipt of requests for information is 
June 1, 1994. Requests to attend will be forwarded to the 
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Applied Integral Transforms 
M. Ya. Antimirov, A. A. Kolyshkin, 
and Remi Vaillancourt 
Volume 2 

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

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

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

1991 Mathematics Subject Classification: 35; 76, 80, 78, 44 
ISBN 0-8218-6998-1, 265 pages (hardcover), February 1993 
Individual member $40, List price $66, Institutional member $53 
To order, please specify CRMM/2NA 
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Call For Topics For 1996 Conferences 

Suggestions are invited from mathematicians, either singly or 
in groups, for topics for the various conferences that will be 
organized by the Society in 1996. The deadlines for receipt of 
these suggestions are given below, as well as some relevant 
information about each of the conferences. An application 
form to be used when submitting suggested topic(s) for any 
of these conferences (except the Short Course Series) may be 
obtained by writing to the Director of Meetings, American 
Mathematical Society, P.O. Box 6887, Providence, RI 02940; 
or by telephone: 401-455-4146; fax: 401-455-4004; e-mail: 
meet@math.ams.org. 

Individuals willing to serve as organizers should be 
aware that an Associate Executive Director of the Society 
will prepare the grant application(s) to appropriate federal 
funding agencies and do follow-up correspondence until grant 
funds have been secured. Also, the professional conference 
coordinators in the Society's Providence office will provide 
full support and assistance before, during, and after each of 
these conferences, thereby relieving the organizers of most 
of the administrative detail. Organizers should also note that 
for all conferences, except Summer Research Conferences, it 
is required that the proceedings be published by the AMS, 
and that proceedings of Summer Research Conferences are 
frequently published. A member of the Organizing Committee 
must be willing to serve as editor of the proceedings. 

All suggestions must include (1) the names and affilia
tions of proposed members and the chair of the Organizing 
Committee; (2) a one- to two-page description addressing 
the focus of the topic, including the importance and time
liness of the topic, and estimated attendance; (3) a list of 
the recent conferences in the same or closely related areas; 
(4) a tentative list of names and affiliations of the proposed 
principal speakers; and (5) a list of likely candidates who 
would be invited to participate, and their current affiliations. 
Individuals submitting conference suggestions are requested 
to recommend sites or geographic areas, which would assist 
the Meetings staff in their selection of an appropriate site. 

1996 AMS Summer Research Institute 
Summer Institutes are intended to provide an understandable 
presentation of the state of the art in an active field of research 
in pure mathematics and usually extend over a three-week 
period. Dates for a Summer Institute must not overlap those of 
the Society's summer meeting, which is scheduled for August. 
There should be a period of at least two weeks between them. 
Current and recent topics and chairs of organizing committees: 

1991-Algebraic groups and their generalizations, William 
Haboush, University of Illinois, Urbana-Champaign. 
1992-Quadratic forms and division algebras: Connections 
with algebraic K-theory and algebraic geometry, William 
Jacob and Alex Rosenberg, University of California, Santa 
Barbara. 
1993-Stochastic analysis, Michael Cranston, University 
of Rochester; Richard T. Durrett, Cornell University; and 
Mark A. Pinsky, Northwestern University. 
1994: No institute will be held. 
1995-Algebraic geometry, Robert Lazarsfeld, University 
of California, Los Angeles. 

Proposals will be considered by the Summer Institutes and 
Special Symposia Committee. Proceedings are published by 
the AMS as volumes in the series Proceedings of Symposia in 
Pure Mathematics. 

Deadline for Suggestions: September 1, 1994 

1996 AMS-SIAM-SMB Symposium 
Some Mathematical Questions in Biology 

This one-day symposium, sponsored jointly by the AMS, the 
Society for Industrial and Applied Mathematics (SIAM), and 
the Society for Mathematical Biology (SMB), is usually held 
in conjunction with the annual meeting of a biological society 
closely associated with the topic. Current and recent topics 
and chairs of organizing committees: 
1991-Theoretical approaches for predicting spatial effects in 
ecological systems, Robert H. Gardner, Oak Ridge National 
Laboratories. 
1992-Cell biology, Byron Goldstein, Los Alamos National 
Laboratory, and Carla Wofsy, University of New Mexico. 
1993-Theories for the evolution of haploid-diploid life 
cycles, Mark Kirkpatrick, University of Texas, Austin. 

Proposals will be considered by the AMS-SIAM -SMB 
Committee on Mathematics in the Life Sciences. Papers from 
the symposia are published by the AMS as volumes in the 
series Lectures on Mathematics in the Life Sciences. 

Deadline for Suggestions: September 1, 1994 

1996 AMS-SIAM Summer Seminar 
in Applied Mathematics 

The goal of the Summer Seminar, sponsored jointly by the 
AMS and the Society for Industrial and Applied Mathematics 
(SIAM), is to provide an environment and program in applied 
mathematics in which experts can exchange the latest ideas 
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Call for Topics 

and newcomers can learn about the field. Current and recent 
topics and chairs of organizing committees: 
1992-E:xploiting symmetry in applied and numerical analy
sis, Eugene L. Allgower, Kurt Georg, and Rick Miranda, 
Colorado State University. 
1993-The mathematics of tomography, impedance imaging, 
and integral geometry, Eric Todd Quinto, Tufts University. 
1994-Dynamical systems and probabilistic methods for non
linear waves, Percy Deift, Courant Institute, Philip Holmes, 
Cornell University, and David W. McLaughlin, Princeton 
University. 
1995-Mathematics of numerical analysis: Real number 
algorithms, Steve Smale, University of California, Berkeley. 

Proposals will be considered by the AMS-SIAM Com
mittee on Applied Mathematics. Proceedings are published 
by the AMS as volumes in the series Lectures in Applied 
Mathematics. 

Deadline for Suggestions: September 1, 1994 

1996 Joint Summer Research Conferences 
in the Mathematical Sciences 

These conferences, jointly sponsored by the AMS, the Institute 
for Mathematical Statistics (IMS), and the Society for Indus
trial and Applied Mathematics (SIAM), emulate the scientific 
structure of those held at Oberwolfach and represent diverse 
areas of mathematical activity, with emphasis on areas cur
rently especially active. Careful attention is paid to subjects in 
which there is important interdisciplinary activity at present. 
A one-week or two-week conference may be proposed. Topics 
for the twelfth series of one-week conferences being held in 
1994 are: Continuous algorithms and complexity; Moonshine, 
the monster, and related topics; Multidimensional complex 
dynamics; Markov chain Monte Carlo methods; Periodicity 
and structured homology theories in homotopy theory; and 
Bergman spaces and the operators that act on them. 

Proposals will be considered by the AMS-IMS-SIAM 
Committee on Joint Summer Research Conferences in the 
Mathematical Sciences. If proceedings are published by the 
AMS they appear as volumes in the series Contemporary 
Mathematics. 

Deadline For Suggestions: February 1, 1994 

1996 AMS Short Course Series 
The AMS Short Courses consist of a series of introductory 
survey lectures and discussions which take place over a 
period of two days prior to and during the Joint Mathematics 
Meetings held in January and August each year. Each theme 
is a specific area of applied mathematics or mathematics used 
in the study of a specific subject or collection of problems in 
one of the physical, biological, or social sciences, technology, 
or business. Current and recent topics: 

Complex analytic dynamics (January 1994), Wavelets and 
applications (January 1993), New scientific applications of 
geometry and topology (January 1992), Unreasonable ef
fectiveness of number theory (August 1991), Probabilistic 
combinatorics and its applications (January 1991), Combi
natorial games (August 1990), Mathematical questions in 
robotics (January 1990). 

Proposals will be considered by the Short Course Sub
committee of the Program Committee for National Meetings. 
Proceedings are published by the Society as volumes in the 
series Proceedings of Symposia in Applied Mathematics, with 
the approval of the Editorial Committee. 

Deadline for Suggestions: Suggestions for the January 
1996 course should be submitted by December 1, 1994; 
suggestions for the August 1995 course should be submitted 
by July 1, 1994. 

Submit suggestions to: AMS Director of Meetings, P.O. 
Box 6887, Providence, RI 02940; fax: 401-455-4004; e-mail: 
meet@math.ams.org. 
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Workshop on Women in Probability 

The AMS and the Mathematical Sciences Institute (MSI) 
at Cornell University will cosponsor a workshop, Women 
in Probability, to be held at Cornell on October 16-18, 
1994. Molly Hahn, Tufts University, and Ruth J. Williams, 
University of California, San Diego, are the organizers of 
this workshop. Cathleen Morawetz, AMS president, will 
represent the Society at the workshop, which will begin 
Sunday morning and end Tuesday at noon. 

The core of the workshop features talks on their research 
by eminent probabilists Carol E. Bezuidenhout, University 
of Rochester; Jennifer Chayes, University of California, Los 
Angeles; Alison Etheridge, University of Edinburgh; Raya 
Feldman, University of California, Santa Barbara; Antonia 
Foldes, CUNY, Staten Island; Cindy Greenwood, University 
of California, Berkeley; Claudia Neuhauser, University of 
Wisconsin, Madison; Vien Nguyen, Massachusetts Institute 
of Technology, Magda Peligrad, University of Cincinnati; 
Marta Sanz, University of Barcelona, and Ruth J. Williams. 
In addition, anyone attending the workshop may present a 
contributed talk. 

Recent Ph.D.s and finishing graduate students are espe
cially encouraged to prepare a short presentation for this 
part of the workshop. Other activities include lunchtime dis
cussions and one or two panels on issues of interest to all 
participants (the exact subjects of the panel discussions will 
be announced at a later date). 

On Sunday evening there will be a dinner for work
shop participants at which Alexandra Bellow, Northwestern 
University, has agreed to be the guest speaker. 

Some of the aims of the workshop are to publicize 
good research by women in probability, to provide a forum 
for networking (in particular, to allow younger women to 
meet more established probabilists), and to provide a forum 
for discussion of both the needs and potential for further 
contributions of women in probability. 

It is hoped that as many women in probability as possible 
will attend. Of course, the conference also will be open 
to others who wish to attend. There is funding from MSI 
for some modest travel grants to assist women probabilists, 
especially young researchers, to attend the workshop. Since 
it is unlikely that these grants will cover the full cost of 
attendance at the workshop, participants are encouraged also 
to seek funding from other sources, such as their home 
institutions. Participants should note that the workshop will 
start promptly on Sunday morning, so a Saturday arrival which 
takes advantage of discounted airfares is highly desirable. 

Those wishing to attend the Cornell workshop should send 
a request for registration materials to dld8@cornell . edu 
or Diana Drake, Mathematical Sciences Institute, 409 College 
Avenue, Ithaca, New York 14850; phone: 607-255-8005. 
Information on how to register, how to submit an abstract 
for a contributed presentation, and how to apply for a travel 
grant will be sent by return e-mail or return regular mail, as 
appropriate. The deadline for application for a travel grant 
is June 10, 1994. The deadline for submission of abstracts 
is July 1, 1994. Other questions may be directed to the 
organizers at womprob@math. ucsd. edu. 
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Mathematical Sciences 
Meetings and Conferences 

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 or 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 be found inside the 
front cover. 
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 each 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 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 communications on meetings and conferences in 
the mathematical sciences should be sent to the Editor of the Notices, care of the American 
Mathematical Society in Providence, or electronically to notices@math. ams. org. 
DEADLINES for entries in this section are listed on the inside front cover of each issue. 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. 
EFFECTIVE with the 1990 volume of the Notices, the complete list of Mathematical Sciences 
Meetings and Conferences will be published only in the September issue. In all other issues, 
only meetings and conferences for the twelve-month period following the month of that issue 
will appear. As new information is received for meetings and conferences that will occur later 
than the twelve-month period, it will be announced at the end of the listing in the next possible 
issue. That information will not be repeated until the date of the meeting or conference falls 
within the twelve-month period. 

1994 
1994-1995. Mittag-Lemer Institute's Aca
demic Program for 1994-1995: Statistical 
Mechanics and Stochastic Analysis, Mittag
Leffler Institute, Djursholm, Sweden. (Dec. 
1993, p. 1444) 

June 1994 
First Workshop on Scientific Information 
concerning Education, Camagi.iey, Cuba. (Mar. 
1994, p. 246) 
1-4. International Conference on Differen
tial Equations and Applications to Biology 
and to Industry, Harvey Mudd College, Clare
mont, CA. (Dec. 1993, p. 1448) 
1-7. 1994 Barcelona Conference on Alge
braic Topology, Sant Feliu de Guixols (near 
Barcelona, Spain). (Nov. 1993, p. 1256) 
2-5. Colloque Pierre Eymard, CoUoque 
tournant d' Analyse Harmonique. Universite 
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de Nancy, France. (Mar. 1994, p. 246) 

2-19. Constructivist Methods in Under
graduate Math Teaching: Calculus, Purdue 
University. West Lafayette, Indiana. (Decem
ber 1993, p. 1448) 

3-4. Praha-Chemnitz-Torun Algebra Sym
posium, Charles University, Faculty of Math
ematics and Physics, Prague, Czech Republic. 
(Jan. 1994, p. 54) 

5-11. The Navier-Stokes Equations: The
ory and Numerical Methods, Oberwolfach, 
Germany. (Jul./Aug. 1993, p. 713) 

5-11. Workshop on Harmonic Analysis, Os
cillatory Integrals, and Partial Differential 
Equations, International Centre for Mathemat
ical Sciences, Edinburgh, Scotland. (Jan. 1994, 
p. 54) 

6-10. Applied and Industrial Mathematics, 
University of Linkoping, Linkoping, Sweden. 
(Nov. 1993, p. 1256) 

6-10. Formes Quadratiques et Groupes 
Algebraiques Lineaires, Marseille, France. 
(Jan. 1994, p. 54) 
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6-11. International Conference on Alge
bra and Analysis in Commemoration of 
the Centennial of the Birth of Eminent 
Russian Mathematician N.G. Chebotarev, 
Kazan, Tatarstan. (Dec. 1993. p. 1449) 
7-11. AMS Symposium in Research Mathe
matics on Quantization and Nonlinear Wave 
Equations, Massachusetts Institute ofTechnol
ogy, Cambridge, MA. 

INFORMATION: W.S. Drady, American Math
ematical Society, P.O. Box 6887, Provi
dence, RI 02940. 

8-1 0. Canadian Society for the History and 
Philosophy of Mathematics, Calgary, Alberta. 
(Feb. 1994, p. 140) 
9-11. Sixth Lehigh University Geome
tryffopology Conference, Bethlehem, PA (Jan. 
1994, p. 54) 

9-19. Constructivist Methods in Under
graduate Math Teaching: Abstract Algebra, 
Purdue University, West Lafayette, IN. (Dec. 
1993,p. 1449) 

11-13. Canadian Mathematical Society 
Summer Meeting, University of Alberta, Ed
monton, Alberta, Canada. (Mar. 1994, p. 246) 
11-July 6. Joint Summer Research Confer
ences in the Mathematical Sciences, Mount 
Holyoke College, South Hadley, Mas
sachusetts. (Dec. 1993, p. 1449) 

* 12-15. Fourth Conference on Situation 
Theory and its Applications, Saint Mary's 
College of California, Moraga, CA. 

ToPIC: Information-oriented approaches to 
logic, language, and computation. 
PROGRAM: A special feature is a sympo
sium on visual reasoning, organized by 
J. Barwise and J. Etchemendy. Preconfer
ence instructional workshops from June 8 
to June 11 will cover situation theory (L. 
Moss), situation semantics (S. Peters), and 
teaching logic with hyperproof (J. Barwise 
and J. Etchemendy). 
INFORMATION: devlin@stmarys-ca. edu. 

12-18. Nichtlinearitaten vom Hysteresis
typ, Oberwolfach, Federal Republic of Ger
many. (Mar. 1993, p. 287) 
13-17. Advanced Topics in Applied Mathe
matics and Theoretical Physics, CIRM, Mar
seille, France. (Feb. 1994, p. 140) 
13-18. International Conference on Logic 
Planning, SantaMargheritaLigure, Italy. (Feb. 
1994, p. 140) 

13-22. Dynamical Systems, Villa La Quer
ceta, Montecatini Terme (PT). (Feb. 1994, 
p. 140) 
13-14. The 1994 IEEE Workshop on Fault
Tolerant Parallel and Distributed Systems, 
College Station, TX. (Jan. 1994, p. 54) 
13-17. Fifth International Conference on 
Hyperbolic Problems: Theory, Numerical 
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Methods, and Applications. Stony Brook, 
NY. (May/Jun. 1992, p. 497) 
13-17. European Conference on Elliptic 
and Parabolic Problems, Pont-a-Mousson, 
France. (May/Jun. 1993, p. 514) 

Summer 1994. Summer Regional Centers
TRANSIT, Ohio State University, Columbus, 
OH. (Oct. 1992, p. 951) 
13-17. IMA Workshop on Classical & 
Modern Branching Processes, Institute for 
Mathematics and its Applications, University 
of Minnesota. Minneapolis, MN. (Jan. 1993. 
p. 64) 
13-18. Thirty Years after Sharkovskii's 
Theorem-New Perspectives, Murcia, Spain. 
(Dec. 1993.p. 1449) 
15-18. Fifth SIAM Conference on Applied 
Linear Algebra, Snowbird. Utah. (Jan. 1994, 
p. 54) 
15-19. Symplectic Topology, University of 
Georgia. Athens. Georgia. (Apr. 1994, p. 377) 
15-24. Canadian Mathematical Society An
nual Seminar. Representations of Groups: 
Finite, Algebraic, Lie, and Quantum, Banff, 
Alberta, Canada. (Dec. 1993, p. 1449) 
16-18. Western Section. University of Ore
gon, Eugene, Oregon. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

* 17. ICLP '94 Post-conference Workshop 
on Proof-theoretical Extensions of Logic 
Programming, S. Margherita Ligure, Italy. 

ToPics: Proof-theoretic foundations: cut 
elimination, negation-as-failure, equational 
theories, program completion, reasoning by 
induction; partial inductive definitions; lin
ear logic; constructive, modal and temporal 
logics, many-valued logics, higher-order 
logics, and type-theoretic approaches. Lan
guages: Elf, GCLA, Isabelle, lambda Pro
lag. LO!. Lolli, and ACL. Applications: 
program synthesis, transformations and 
equivalence, program termination. unifica
tion theory and constraints: theorem prov
ing; programming language implementa
tions; modularity. and knowledge represen
tation. 
ORGANIZING COMMITTEE: L.-H. Eriksson. 
R. Dyckhoff, A. Momigliano, and M. Or
naghi. 
INFORMATION: A. Momigliano, Dept. of 
Philosophy. Carnegie Mellon Univ .. Pitts
burgh, PA 15213-3890: tel: +1-412-268-
8047; fax: +1-412-268-1440; e-mail: 
mobile@lcl.cmu.edu. 

17-18. Conference in Honor ofL.D. Berko
vitz, Purdue University, West Lafayette, IN. 
(Feb. 1994, p. 140) 

INFORMATION: Phone number for H. T. 
Banks was listed incorrectly and should be 
919-515-3968. 

--------------
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18-19. IMS Workshop on Directions in 
Sequential Analysis. Chapel Hill, NC. (Jan. 
1994,p.55) 

* 18-21. Recursion Theory Workshop, Upp-
sala University, Uppsala, Sweden. 

INVITED SPEAKERS: T. Slaman (U.S.A.), 
G. Sacks (U.S.A.), Y. Ershov (Russia), B. 
Cooper (Gr. Brit.), J. Remmel (U.S.A.), 
E. Boerger (Italy), H. Schwichtenberg 
(Germany), J. Tucker (Wales), L. Blum 
(U.S.A.), K. Ambos-Spies (Germany), P. 
Clote (U.S.A.). S. Friedman (U.S.A.), D. 
Normann (Norway), P. Odifreddi (Italy), T. 
Millar (U.S.A.). S. Simpson (U.S.A.), H. 
Woodin (U.S.A.), D. Cenzer (U.S.A.), R. 
Shore (U.S.A.), and R. Soare (U.S.A.). 
INFORMATION: E. Griffor or V. Stoltenberg
Hansen. Dept. of Math .• Uppsala Univ., 
Box 480, S-751 06 Uppsala, Sweden: tel: 
46-18-183222: fax: 46-18-183201; e-mail: 
griffor@math.uu.se. 

19-21. Fourth International Workshop on 
Meta-programming in Logic (META '94), 
Pisa. Italy. (Feb. 1994, p. 140) 
19-25. Quantenmechanik von Vielteilchen 
Systemen, Oberwolfach, Federal Republic of 
Germany. (Mar. 1993, p. 287) 
19-25. Integrable Systems from a Quantum 
Point of View. Oberwolfach, Federal Republic 
of Germany. (Mar. 1993, p. 287) 
20-24. Probabilites Quantiques. CIRM. Mar
seille, France. (Jan. 1993, p. 64) 
20-24. IMA Workshop on Mathematics in 
Manufacturing Logistics, Institute for Mathe
matics and its Applications, University of Min
nesota, Minneapolis, MN. (Sep. 1993, p. 927) 
20-24. Probabilites Quantiques, Marseille, 
France. (Jan. 1994,p.55) 
20-24. Les journees mathematiques de 
Cergy-Pontoise, Universite de Cergy-Pontoise, 
France. (Apr. 1994, p. 377) 
20-25. Third World Congress of the Ber
noulli Society for Mathematical Statistics 
and Probability and the 57th Annual Meet
ing of the Institute of Mathematical Statis
tics, Chapel Hill, NC. (Dec. 1993, p. 1449) 
20-30. Scale Invariance, Interfaces and 
Non-Equilibrium Dynamics, Isaac Newton 
Institute for Mathematical Sciences, Cam
bridge, UK. (Mar. 1994, p. 247) 
20-July 1. AMS-SIAM Summer Seminar 
in Applied Mathematics on Dynamical Sys
tems and Probabilistic Methods for Nonlin
ear Waves, Mathematical Sciences Research 
Institute, Berkeley, CA. 

INFORMATION: Donna Salter. American 
Mathematical Society, P.O. Box 6887, 
Providence. Rl 02940. 

20-July 1. Miniworkshop on Submicron 
Dynamics, Trieste, Italy. (Jan. 1994, p. 55) 
21-24. Conference on Computer-aided Ver-
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ification. Stanford U.. Stanford, CA. (Feb. 
1994, p. 141) 
21-24. NASECODE X: The Tenth Interna
tional Conference on the Numerical Analy
sis of Semiconductor Devices and Integrated 
Circuits. Dublin, Ireland. (Jan. 1994, p. 55) 
22-25. Seventh SIAM Conference on Dis
crete Mathematics, Albuquerque. NM. (Sep. 
1993.p.927) 
22-26. Eighteenth Symposium on Real 
Analysis, University of Virginia, Charlottesville, 
VA. (Dec. 1993. p. 1450) 
23-25. Monte Carlo and Quasi-Monte Carlo 
Methods in Scientific Computing, University 
of Nevada, Las Vegas, Nevada. (Apr. 1994, 
p. 377) 
23-July 1. International Conference on 
Abelian Groups and Modules, University of 
Padova, Padova, Italy. (Dec. 1993, p. 1450) 
24-25. Third Conference on the Teaching of 
Calculus. University of Michigan, Ann Arbor. 
(Mar. 1994, p. 247) 

* 24-25. Summer Mathematics Symposium 
on Undergraduate Mathematics and Math
ematical Modeling, University of Wisconsin, 
La Crosse campus. 

PROGRAM: A forum for regional mathemati
cians and mathematics educators to meet 
and discuss their experiences, successes, 
and ideas in mathematical modeling and 
improving undergraduate mathematics ed
ucation. 
KEYNOTE SPEAKERS: R. Askey, Univ. of 
Wisconsin, Madison. and R. Hodgson. 
Montana State Univ. (SIMMS Project). 
INFORMATION: Contributed paper sessions 
are also scheduled. For further information 
call H. Skala, tel: 608-785-6614; or C. 
Schelin, tel: 608-785-8218. 

24-27. Workshop on Wavelets, Filter Banks, 
and Applications, Wellesley, MA. (Feb. 1994, 
p. 141) 

* 25-29. Art and Mathematics Conference 
(AM94), SUNY, Albany, NY. 

INFORMATION: N. Friedman, Dept. of 
Math., SUNY, Albany. NY 12222; tel: 
518-442-4621; fax: 518-442-4731; 
e-mail: artmath@math. albany. edu. 

25-July 2. Symposium on Diophantine Prob
lems in Honor of Wolfgang Schmidt's 60th 
Birthday, Boulder, Colorado. (May/Jun. 1993, 
p. 514) 
26-30. Conference on Diffusion Theory and 
Analysis, Northwestern University. Evanston, 
IL. (Apr. 1994, p. 378) 
26-July 1. Calculus in a Real and Complex 
World, University of Massachusetts, Amherst. 
MA. (Apr. 1994, p. 378) 
26-July 2. Graphentheorie, Oberwolfach, 
Federal Republic of Germany. (Mar. 1993, 
p.287) 
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26-July 2. Inverse Problems, Lake St. Wolf
gang, Austria. (May/Jun. 1993, p. 514) 
27-July 1. Logique et Infonuatique, CIRM, 
Marseille, France. (Feb. 1994, p. 141) 
27-July 2. Convex and Discrete Geometry, 
Bydgoszcz, Poland. (Dec. 1993, p. 1450) 
27-July 2. 1994 International Conference 
and Summer School, "Progress in Inverse 
Spectral Geometry", Huddinge (Stockholm), 
Sweden. (Apr. 1994, p. 378) 
28-July 1. Structure in Complexity Theory, 
Ninth Annual IEEE Conference, Amsterdam, 
The Netherlands. (Nov. 1993, p. 1256) 

* 29-July 1. 4th International Conference 
on Computer Aided Design in Composite 
Material Technology, Southampton, UK. 

PRoGRAM: The conference will focus on all 
aspects of composite material technology 
covering a wide and nonexhaustive variety 
of topics including two new areas on nu
merical simulation techniques and strength 
and stiffness prediction. 
ORGANIZING COMMITTEE: W.R. Blain (Wes
sex lnst. of Technology), W.P. DeWilde 
(Vrije Universiteit Brussels), and C.A. 
Brebbia (Wessex Inst. of Technology). 
INFORMATION: Susi King, Wessex Institute 
of Technology, Ashurst Lodge, Ashurst, 
Southampton, S04 2AA, UK; tel: 44 (0)703 
293223; fax: 44 (0)703 292853; e-mail 
CMI@uk. ac .rl.ib. 

July 1994 

2-8. Fourth Conference of the Canadian 
Number Theory Association, Dalhousie Uni
versity, Halifax, Nova Scotia, Canada. (Sep. 
1993, p. 927) 
3-7. Third International Congress on Indus
trial and Applied Mathematics, Hamburg, 
Germany. (Apr. 1994, p. 378) 

* 3-9. Partial Differential Equations, Holz-
hau/Erzgebirge, Germany. 
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TOPICS: Microlocal analysis, pseudo-differ
ential operators, manifolds with singular
ities, aspects in differental geometry and 
index theory, operator theory and operator 
algebras, stochastic spectral analysis, Feller 
operators, seini-classical methods and scat
tering theory. 
ORGANIZING COMMITTEE: S. Albeverio 
(Bochum), L. Boutet de Manvel (Paris), M. 
Demuth (Potsdam), P.B. Gilkey (Eugene), 
B. Gramsch (Mainz), B. Helffer (Paris), 
S.T. Kuroda (Tokyo), B.-W. Schulze (Pots
dam). 
PROGRAM: Plenary talks (35-Ininute talks) 
will take place in the morning and after
noon. Because over 100 participants are 
expected, it is impossible to offer every
one the possibility of giving a talk. Those 
invited to speak will receive notice sepa-
rately. · 

Meetings and Conferences 

INFORMATION: B.-W. Schulze; tel: (0331) 
977-1269; and fax: (0331) 977-1440. 

3-9. Analysis und Geometrie Singuliirer 
Riiume, Oberwolfach, Federal Republic of 
Germany. (Apr. 1993, p. 415) 
4-7. International Conference on Nonlin
ear Dynamics and Pattern Fonuation in 
the Natural Environment, Amsterdam, The 
Netherlands. (Dec. 1993, p. 1450) 
4-7. Ninth Annual IEEE Symposium on 
Logic in Computer Science, Paris, France. 
(Oct. 1993, p. 1087) 
4-8. 12th Australian Statistical Society Con
ference, Monash University, Clayton, Victoria. 
(Apr. 1994, p. 378) 
4-8. Annual Meeting of the Australian 
Mathematical Society, Armidale, New South 
Wales, Australia. (Mar. 1994, p. 247) 
4-8. Arrangements d'Hyperplans, CIRM, 
Marseille, France. (Feb. 1994, p. 141) 

4-8. International Conference on Computer 
Aided Geometric Design (CAGD), Penang, 
Malaysia. (Jul./Aug. 1993, p. 713) 
4-8. Thirty-eighth Annual Meeting of the 
Australian Mathematical Society, University 
of New England in Arinidale, Australia. (Oct. 
1993, p. 1087) 
4-12. Transcendental Methods in Algebraic 
Geometry, Grand Hotel San Michele, Cetraro 
(CS). (Feb. 1994, p. 141) 

4-15. Second International Summer School 
in Logic for Computer Science, University 
of Chambery (High Alps, France). (Apr. 1994, 
p. 379) 

4-29. Miniworkshop on Quantum Phase 
Transitions, Trieste, Italy. (Jan. 1994, p. 55) 
5-9. Twenty-fourth National Conference 
on Geometry and Topology (CNGT 24), 
University of Tiini§oara, Romania. (Jul./Aug. 
1993, p. 713) 

* 5-10. Summer Workshop on the Mathemat
ical Theory of Phase Transitions, University 
of Sussex, UK. 

PROGRAM: The meeting will concentrate on 
the mathematical and numerical analysis 
of phase transition problems arising in the 
physical sciences. Topics will include crys
tal growth, phase field equations, geometric 
motion of phase boundaries, Cahn-Hilliard 
equations, Ginzburg-Landau equations, and 
superconductivity. 
ORGANIZERS: C.M. Elliott and Q. Tang. 
SPEAKERS: G. Caginalp, P. Fife, J.R. Ock
endon, H.M. Saner, and C. Verdi. 
INFORMATION: C. Coles, Centre for Math
ematical Analysis and Its Applications, 
School of Mathematical and Physical Sci
ences, Univ. of Sussex, Brighton BNl 
9QH; tel: 0273 678108; e-mail: cmaia@ 
sussex. ac. uk. 

5-22. Conference on Differential and Differ-
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ence Equations and Recent Developments in 
Population Biology, University of Wyoining, 
Laramie, WY. (Nov. 1993, p. 1257) 

5-29. IMA Summer Program on Molecu
lar Biology, Institute for Mathematics and its 
Applications, University of Minnesota, Min
neapolis, MN. (Apr. 1993, p. 415) 

9-14. Conference on Differential Geometry, 
Katholieke Universiteit Leuven and Brussel 
(Belgium). (Feb. 1994, p. 141) 

7-23. XXIVeme Ecole D'ete de Calcul 
des Probabilites, Saint-Flou~ (Cantal), France. 
(Mar. 1994, p. 248) 

10-13. Second Conference on Mathemat
ics and Computers in Sport, Gold Coast, 
Queensland, Australia. (Mar. 1994, p. 248) 

10-16. Freie Randwertprobleme, Oberwol
fach, Federal Republic of Germany. (Apr. 1993, 
p. 415) 

10-16. Euroconference: Combinatorial Ge
ometry, Anogeia, Crete, Greece. (Jan. 1994, 
p. 56) 

10-20. Third Souslin Conference, Saratov, 
Russia. (Feb. 1994, p. 142) 

10-30. The Park City/Institute for Ad
vanced Study Mathematics Institute, Park 
City, Utah. (Jan. 1994, p. 56) 

* 11-13. Introduction to Theorem PJ:oving, 
Using ''Isabelle", University of Cambridge, 
UK. 

PROGRAM: The aim of the course is to in
troduce participants to the Isahelle system, 
developed at Cambridge and used since 
1986 in research establishments. Isabelle 
has built-in support for several logics, in
cluding first-order logic (FOL), higher
order logic (HOL), Zermelo-Fraenkel set 
theory (ZF), and extensional Constructive 
1:ype Theory (CTT). 
INFORMATION: E-mail: Larry. Paulson@ 
cl. cam.ac. uk. 

11-13. AEMC94-First Biennial Engineer
ing Mathematics Conference, Melbourne, 
Victoria, Australia. (Mar. 1994, p. 248) 

11-14. First International Conference on 
Temporal Logic, Gustav Stresemann lnstitut, 
Bonn, Germany. (Feb. 1994, p. 142) 

* 11-14. Logical Foundations of Computer 
Science (LFCS '94), St. Petersburg, Russia. 

ToPics: Complexity of formal systems, 
constructive mathematics in computer sci
ence, denotational semantics of programs, 
descriptive complexity, dynamic logic, con
current and distributed computational mod
els, foundations oflogic programming, gen
eralized computability, lambda and com
binatory calculi, logical foundations of 
database theory, logics for knowll!dge, 
modal and temporal logics, program ver
ification, teaching computer science and 
logic, and type theory in programming. 



.......................................................................... _ .................................................. ._ _____ _ 
PROGRAM COMMITTEE: A. Nerode (chair), 
S. Abiteboul, S.l. Adian, S.N. Artemov, H. 
Barendregt, A. Blass, G. Jager, V. Marek, 
Yu.V. Matijasevich, V.A. Nepomnyaschy, 
V.P. Orevkov, A.A. Razborov, J. Remmel, 
A. Scedrov, M.A. Taitslin, and M. Vardi. 
INFORMATION: (1) LFCS '94 Secretariat, 
Laboratory of Mathematical Logic, Steklov 
Institute of Math., 27 Fontanka, St. Pe
tersburg191011, Russia; tel:+7 812 311-
4392; fax: +7 812 310-5377; and e-mail: 
lfcs@sovam. com. (2) LFCS '94 Mathe
matical Sciences Inst., Cornell Univ., 407 
College Ave., Ithaca, NY 14850; tel: 607-
255-7752; fax: 607-255-8005; and e-mail: 
lfcs@msiadmin.cit.cornell.edu. 

11-15. Analyse-non Standard, CIRM, Mar
seille, France. (Feb. 1994, p. 142) 

11-15. Fourteenth IMACS World Congress 
on Computational and Applied Mathemat
ics, Georgia Institute of Technology, Atlanta, 
GA. (Oct. 1992, p. 951) 
11-15. The First International Derive Con
ference, Plymouth, UK. (Dec. 1993, p. 1450) 

* 11-15. Workshop on Algebraic and Num
ber Theoretic Aspects of Ergodic Theory, 
Mathematics Research Centre, University of 
Warwick, UK. 

INFORMATION: E. Shiels, Mathematics Re
search Centre, Univ. of Warwick, Coventry 
CV4 7AL, UK; fax: (0203) 523548. 

11-16. International Workshop on Quan
tum Communications and Measurement, 
University of Nottingham, England. (Mar. 
1994, p. 248) 

11-22. SMS-NATO ASI: Topological Meth
ods in Differential Equations and Inclusions, 
Universite de Montreal, Montreal, Canada. 
(Dec. 1993,p. 1451) 

12-15. Theoretical Models in Biological 
Systems, Trieste, Italy. (Jan. 1994, p. 56) 

14-16. Increasing the Flow of Women 
into Mathematics, University of California at 
Berkeley. (Apr. 1994, p. 379) 

14-18. LFCS'94: Logic at St. Petersburg, 
a Symposium on Logical Foundations of 
Computer Science, St. Petersburg, Russia. 
(Jul./Aug. 1993, p. 714) 

16-21. Fifth International Conference on 
Logic Progranuning and Automated Rea
soning (LPAR '94), Kiev, Ukraine. (Feb. 1994, 
p. 142) 

17-23. Conference Internationale de Topolo
gie, CIRM, Marseille, France. (Jan. 1993, p. 64) 

17-23. Algebraische Zahlentheorie, Ober
wolfach, Federal Republic of Germany. (Apr. 
1993,p.415) 
17-23. Workshop on Harmonic Analysis 
and Elliptic Partial Differential Equations, 
International Centre for Mathematical Sci
ences, Edinburgh, Scotland. (Jul./Aug. 1993, 
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p. 714) 
17-23. Euroconference: Actions of Lie 
Groups and Discrete Subgroups on Man
ifolds, Anogeia, Crete, Greece. (Jan. 1994, 
p. 56) 
18-22. CIMNS International Colloquium 
on Nonstandard Mathematics in Memory 
of Abraham Robinson, Universities of Aveiro 
and Beiralnterior, Portugal. (Feb. 1994, p. 142) 
18-22. Sixth International Conference on 
Fibonacci Numbers and Their Applications, 
Washington State University, Pullman, WA. 
(Jul./Aug. 1993, p. 714) 
18-22. Conference Internationale de Topolo
gie, Marseille, France. (Jan. 1994, p. 56) 

* 18-22. Workshop on Lattice Dynamics, 
Statistical Mechanics, and Ergodic Theory, 
Mathematics Research Centre, University of 
Warwick, United Kingdom. 

INFORMATION: E. Shiels, Mathematics Re
search Centre, Univ. of Warwick, Coventry 
CV4 7AL, UK; fax: (0203) 523548. 

18-22. Was There Really a Big Bang? A 
Case Study in Scientific Methodology, Mas
sachusetts Institute of Technology, Cambridge, 
MA. (Apr. 1994, p. 379) 
18-23. Xlth International Congress of 
Mathematical Physics (ICMP), Centre de 
Conferences of UNESCO and the Sorbonne, 
Paris, France. (Apr. 1994, p. 379) 

* 18-24. Mathmatica in the Mountains, Lead
ville, CO. 

COURSE DESCRIPTION: The course is aimed 
at teachers of mathematics and other sci
entific subjects, for whom Mathematica 
will be an extremely useful tool. Partici
pants should have some experience with 
Mathematica. The emphasis will be on cal
culus, though issues and examples related 
to a variety of undergraduate courses (num
ber theory, numerical analysis, differential 
equations, discrete mathematics, modern 
algebra) will be discussed. 
INSTRUCTOR: S. Wagon, Macalester Col
lege. 
INFORMATION: For information about the 
course: S. Wagon; tel: 303-468-0977; e
mail: 71043. 3326@compuserve. com. 
For all other matters, including registra
tion: P. McKeever; e-mail: 73173. 1245@ 
compuserv. com. 

18-29. Fifth Workshop of Stochastic Anal
ysis of Oslo-Silivri, Silivri, Istanbul, Turkey. 
(Oct. 1993, p. 1087) 

* 19-21. 9th International Conference on 
Artificial Intelligence in Engineering, Penn
sylvania State, Great Valley, PA. 

OBJECTIVEs: The purpose of this confer
ence is to provide an international forum for 
the presentation of work on the state-of-the
art on applications of artificial intelligence 
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to engineering problems. 
INFORMATION: Sue Owen, Conference Sec
retariat-AIENG 94, Ashurst Lodge, Ashurst, 
Southampton, S04 2AA UK; tel: +44 (0) 
703 293223; fax: +44 (0) 703 292853; 
e-mail: CMI@uk.ac.rl.ib. 

* 20-21. Bar-Dan Workshop and Seminar 
on Applied Constraint Reasoning, Bar-llan 
Univ., Ramat-Gan, Israel. 

PROGRAM: The workshop and seminar will 
be of interest especially to those working 
in AI and applications with the emphasis 
being on satisfiability, reasoning and search 
algorithms from a real-world point of view. 
The orientation of the meeting will be 
informal in order to promote interaction 
and stimulate cooperative research. 
GuEST LECTURERS: B. Nadel (Wayne State, 
Ford Motor Co.) and B. Faltings (Ecole 
Polytechnique Federalle de Lausanne). 
INFORMATION: M. Golumbic, Computer 
Science Research Inst., Bar-Ilan Univ., 
Ramat-Gan, Israel; e-mail research@ 
bimacs.bitnet or research@bimacs. 
cs. biu.ac. il. 

20-22. International Symposium on Sym
bolic and Algebraic Computation, ISSAC 
'94, St. Catherine's College, Oxford, UK. (Jan. 
1994, p. 56) 
20-30. Third Souslin Conference, Saratov, 
Russia. (Jul./Aug. 1993, p. 714) 

21-30. 1994 ASL European Summer Meet
ing (Logic Colloquium '94), Universite 
d' Auvergne, Clermont-Ferrand, France. (Feb. 
1994, p. 142) 

24-30. Complex Geometry: Moduli Prob
lems, Oberwolfach, Federal Republic of Ger
many. (Apr. 1993, p. 415) 
25-29. Representation des Groupes Reduc
tifs p-adiques, CIRM, Marseille, France. (Nov. 
1992, p. 1122) 
25-29. 1994 SIAM Annual Meeting, San 
Diego, CA. (Sep. 1993, p. 927) 
25-29. Conference on Evolution Equations, 
University of Strathclyde, Glasgow, Scotland. 
(Dec. 1993,p. 1451) 
25-29. European Colloquium of Category 
Theory (ECCT), Tours, France. (Jan. 1994, 
p. 56) 
25-30. Colloquium on Differential Geom
etry, Mathematical Institute of the University 
ofDebrecen, Hungary. (Mar. 1994, p. 248) 

26-29. Algebraic Combinatorics Confer
ence in Honor of Adriano M. Garsia, Taor
mina, Sicily, Italy. (Apr. 1994, p. 380) 

26-30. Seventh International Colloquium 
on Differential Geometry, Universidade de 
Santiago de Compostela, Santiago de Com
postela, Spain. (Dec. 1993, p. 1451) 
26-30. Algebraic K-Theory, Universite Paris 
Vll, Paris, France. (Jan. 1994, p. 56) 
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Meetings and Conferences

27-30. Inverse Problems in Engineering
Sciences (IPES-94), Osaka Institute of Tech
nology, Osaka, Japan. (Apr. 1994, p. 380)

27-August 1. International Conference on
Commutative Algebra (A Satellite Confer
ence of ICM 94, Zurich), UniversiHit Os
nabrUck, Standort Vechta, Germany. (Dec.
1993,p.1451)

28-August 1. Workshop on Harmonic Maps
and Curvature Properties of Submanifolds,
University of Leeds, England. (Dec. 1993,
p. 1451)

*31-August 3. Fourteenth International Con
ference on Critical Thinking and Edu
cational Reform, Sonoma State University,
Rohnert Park, CA.

THEME: The conference theme for this year
is "Restructuring the Future: Critical Think
ing Tactics That Work in the Classroom and
on the Job".
INFORMATION: Center for Critical Think
ing, Sonoma State University, Rohnert
Park, CA 94928; tel: 707-664-2940; fax:
707-664-4101; e-mail: CCT@Sonoma.EDU.

31-August 4. 1FX Users Group Annual
Meeting, University of California, Santa Bar
bara, CA. (Feb. 1994, p. 143)

31-August 6. Mechanics of Materials, Ober
wolfach, Federal Republic of Germany. (Apr.
1993,p.415)

August 1994

1-5. Third World Congress on Computa
tional Mechanics (WCCM ill), Chiba, Japan.
(May/Jun. 1992, p. 497)

1-19. IMA Course on Mathematical Mod
eling for Teachers, Institute for Mathematics
and its Applications, University of Minnesota,
Minneapolis, MN. (Dec. 1993, p. 145)

*3-11. The International Congress of Math
ematicans 1994, ZUrich, Switzerland. (Mar.
1994,p.249)

NEW INFORMATION: "Lorentzian Geometry
and Applications" during the ICM '94.
For further information contact organizers:
K. Marathe, e-mail: KBM@SCI . BROOKLIN .
CUNY. EDU; J. Beem, e-mail: MathJKB@
mizzoul. missouri. edu; or K.L. Duggal,
e-mail: YQ8@ucc.uwindsor.ca.

7-13. Effiziente Algorithmen, Oberwolfach,
Federal Republic of Germany. (Apr. 1993,
p.416)

12-20. 1994Summer Workshop-Conference
on Classical and Quantum Geometry of
Homogeneous Spaces, International Sophus
Lie Centre, Mosco\\,. (Oct. 1993, p. 1087)

13-17. Third Colloquium on Numeri
cal Analysis, Plovdiv, Bulgaria. (Apr. 1993,
p.416)

13-19. International Conference on Po-
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tential Theory (ICPT '94), Kouty, Czech
Republic. (Dec. 1993, p. 1452)

14-17. 1994 International Workshop on
Complex Structures and Vector Fields, Bul
garia. (Mar. 1994, p. 249)

14-20. Nonlinear Evolution Equations,
Oberwolfach, Federal Republic of Germany.
(Apr. 1993, p. 416)

14-21. International Conference on Func
tional Differential Equations and Applica
tions, Moscow, Russia. (Nov. 1993, p. 1257)

14-27. NATO Advanced Study Institute on
"Finite and Locally Finite Groups", Bospho
rous University, Istanbul, Turkey. (Nov. 1993,
p.1257)

15-17. Mathfest, University of Minnesota,
Minneapolis, MN (including the summer meet
ings of the AMS, AWM, MAA, and PME).

INFORMATION: H. Daly, AMS, P.O. Box
6887, Providence, RI 02940.

15-18. Tenth Summer Conference on Gen
eral Topology and Applications, Free Univer
sity, Amsterdam, The Netherlands. (Nov. 1993,
p. 1258)

15-19. Fifteenth International Symposium
on Mathematical Programming, University
of Michigan, Ann Arbor, MI. (May/Jun. 1993,
p.515)

15-19. Fourth Conference of the Interna
tional Linear Algebra Society (ILAS), Eras
mus University, Rotterdam, The Netherlands.
(Dec. 1993,p. 1452)

15-19. 1994 International Conference on
Parallel Processing, The Pennsylvania State
University, University Park, PA. (Jan. 1994,
p.57)

15-26. Advanced Workshop on Algebraic
Geometry, International Centre for Theoretical
Physics, Trieste, Italy. (Jul./Aug. 1993, p. 714)

16-20. ICMI-China Regional Conference
on Mathematics Education, Shanghai, China.
(Jul./Aug. 1993, p. 714)

16-26. Workshop on Representations of
Algebras and Related Topics (to coordi
nate with 7th International Conference on
Representations ofAlgebras (see August 22
26), Instituto de Matematicas UNAM, Mexico.
(Apr. 1994, p. 381)

* 17-20. Second Upper Michigan Combina
torics Workshop on Codes, Designs, and
Geometries, Michigan Technological Univer
sity, Houghton, MI.

SPONSORS: The National Science Foun
dation, with additional support from The
Institute for Combinatorics and its Appli
cations.
ORGANIZERS: A. Baartmans, D. Kreher, V.
Tonchev.
INVITED SPEAKERS: E. Assmus (Lehigh
Univ.), C. Colbourn (Univ. of Waterloo,
Canada), 1. Key (Clemson Univ.), C. Lam
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(Concordia Univ., Canada), S. Magliveras
(Univ. of Nebraska), V. Pless (Univ. of
Illinois), D. Street (Univ. of New S. Wales,
Australia), and J. Thas (Univ. of Ghent,
Belgium).
INFORMATION: M.C. Graham, Dept. of
Mathematical Sciences, Michigan Techno
logical Univ., 1400 Townsend, Houghton,
MI 49931-1295; tel: 906-487-2068; e-mail
mcgraham©mathlab.mtu.edu.

18-23. Fifth Colloquium on Differential
Equations, Plovdiv, Bulgaria. (Apr. 1993,
p.416)

18-25. Third International Conference on
Group Theory, Pusan, Republic of Korea.
(Nov. 1993,p. 1258)

20-26. International Conference on Rings
and Radicals, Shijiazhuang, China. (Mar.
1993,p.287)

20-28. International Conference on Algo
rithms in Algebra, Geometry, and Combi
natorics, near Nizhny Novgorod, Russia. (Feb.
1994, p. 143)

21-26. 3rd International Conference on
Numerical Methods and Applications, Sofia,
Bulgaria. (Apr. 1994, p. 381)

21-27. Gruppen und Geometrien, Oberwol
fach, Federal Republic of Germany.

*21-September 3. Formation and Interac
tions ofTopological Defects, Newton Institute,
Cambridge, UK.

PROGRAM: The meeting will discuss and
explore the recent advances in the theory
of topological defects and their role in
condensed matter physics and cosmology.
ORGANIZING COMMITTEE: A.-C. Davis
(Cambridge), R.H. Brandenberger (Provi
dence), G.F. Mazenko (Chicago), and H.R.
Trebin (Stuttgart).
LECTURERS: F. Bouchet (Paris), A. Bray
(Manchester), B. Carter (Paris), R. Durrer
(Zurich), N. Goldenfeld (Urbana), T. Kib
ble (London), M. Kleman (Paris), H. Klein
ert (Berlin), N. Manton (Cambridge), G.
Mazenko (Chicago), R. Rivers (London),
J. Toner (Yorktown), N. Turok (Princeton),
B. Yurke (Murray Hill), and W. Zurek (Los
Alamos).
INFORMATION: FJ. Marsters, Newton Insti
tute, 20 Clarkson Rd., Cambridge CB3
OEH, UK; e-mail: i. newton@newton.
cam. ac. uk.

22-25. Second Summer Conference, Nu
merical Modelling in Continuum Mechanics
(Theory, Algorithms, Applications), Charles
University Prague, Czech Republic. (Feb.
1994, p. 143)

22-26. 7th International Conference on
Representations of Algebras (ICRA Vll),
Cocoyoc, Mexico. (Apr. 1994, p. 381)

22-26. 2nd International Congress on Math
ematica as an Educational and Research



Tool, Universidad Autonoma de San Luis Po
tosi, San Luis Potosi, Mexico. (Apr. 1994, 
p. 381) 

22-26. Sixth Conference on Numerical 
Methods in Hungary, Miskolc University, 
Miskolc, Hungary. (Sep. 1993, p. 928) 

* 23-26. HCI '94: People and Computers, 
University of Glasgow, Glasgow, UK. 

PROGRAM: This is an annual conference 
bringing together researchers and praction
ers from industry and academia who are 
working to improve the effectiveness of 
computers and people. 
INFORMATION: Electronic mail: HCI94@ 
dcs.glasgow.ac.uk. 

26-28. 1994 Annual Meeting of the Aus
tralasian Association for Logic, U. of Otago, 
Dunedin, New Zealand. (Feb. 1994, p. 144) 

27-28. Conference on the History of Math
ematics in Honor of Boris Rosenfeld, Penn
sylvania State University, University Park, PA. 
(Dec. 1993, p. 1452) 

* 27-September 3. 8th Banff Higher Order 
Workshop (Logics for Concurrency: Struc
ture vs. Automata), The Banff Centre, Banff, 
Alberta, Canada. 

PROGRAM: Based on the theme of log
ics for concurrency, this year's workshop 
is mainly intended for graduate students 
and researchers already interested in con
currency theory and/or temporal logics 
who want a kick-start into selected cen
tral themes. 
LECTURERS: S. Abramsky, E.A. Emerson, 
Y. Hirshfeld, F. Moller, C. Stirling, and 
M.Y. Vardi. 
CosT: $1,200 (Can) includes food, accom
modations, and taxes. 
INFORMATION: G. Birtwistle, Dept. of Com
puter Science, Univ. of Calgary, Calgary 
T2N 1N4, Canada; tel: +1 403-220-6055; 
fax: +1 403-284-4707; the Internet: gra
ham@cpsc. ucalgary. ca. 

28-September 3. Komplexe Analysis, Ober
wolfach, Federal Republic of Germany. (Apr. 
1993,p.416) 

* 28-September 3. Second Order Logic, Poland. 

EXPECTED PARTICIPANTS: M. Brown, X. 
Caicedo, H.-D. Ebbinghaus, J. Flum, H. 
Herre, J. Hintikka, A. Ivanov, M. Krynicki, 
D. Leivant, Z. Mijailovic, M. Mostowski, 
A. Pinus, Z. Ratajczyk, S. Shapiro, M. van 
Lambalgen, and M. Zawadowski. 
ORGANIZERS: M. Krynicki and M. Mostow
ski. 
INFORMATION: M. Krynicki, lnstytut Mate
matyki, Uniwersytet Warszawski, 01-097 
Warszawa, Banacha 2, Poland; e-mail: 
order2nd@plearn. bitnet. Communica
tion by e-mail is preferred. The deadline 
for submitting a proposal to give a talk is 

Meetings and Conferences 

May 31, 1994. 

29-September 2. L'arithmetique des Courbes 
de Genre Deux., CIRM, Marseille, France. 
(Feb. 1994, p. 144) 
29-September 2. Mathematical ModeUing 
and Computational Methods "Modelling 
94", Prague, Czech Republic. (Mar. 1994, 
p. 250) 

September 1994 

September 1994. SuslinJubileelnternational 
Conferences, Suslin Foundation, Russia. (Oct. 
1993, p. 1088) 
Fall 1994. Workshop on Exterior Dif
ferential Systems and Applications, Centre 
de Recherches Mathematiques, Universite de 
Montreal. (Jan. 1994, p. 57) 
Fall 1994. Workshop on Geometry of Non
compact Manifolds, Centre de Recherches 
Mathematiques, Universite de Montreal. (Jan. 
1994,p.57) 
4-10. Topologie, Oberwolfach, Federal Re
public of Germany. (Apr. 1993, p. 416) 

*5-7. 6th IMA Conference on the Mathemat
ics of Surfaces, Brunei University, London, 
UK. 

INFORMATION: R. Martin, e-mail: ralph@ 
cm.cf .ac .uk. 

5-8. 4th European Workshop on Logics in 
AI (JELIA '94), York, UK. (Apr. 1994, p. 382) 
5-8. ECCOMAS-Second European Compu
tational Fluid Dynamics Conference, Stutt
gart, Germany. (Dec. 1993, p. 1452) 

*5-9. Meeting on Quaternionic Structures in 
Mathematics and Physics, Trieste, Italy. 

PROGRAM: The purpose of the meeting is 
to bring together scientists from different 
areas of mathematics and physics work
ing in the field of quaternionic structures. 
New results in the theory of quaternionic 
manifolds together with recent progress 
in Clifford analysis and supersymmetric 
theories will be presented. 
INFORMATION: R. Sain, Laboratorio Inter
disciplinare SIS SA, Strada Costiera, 11, 
34014 Trieste (I); tel: +39 40 224160; 
fax: +39 40 224163; e-mail: PONTECORVO@ 
TSMI19. SIS SA. IT. 

5-9. IX Brazilian Meeting of Topology, 
Universidade Federal Fluminense, Instituto de 
Matematica, Niteroi, Rio de Janeiro, Brazil. 
(Jan. 1994, p. 57) 
5-10. Analyse Numerique des Polynllmes 
Orthogonaux, CIRM, Marseille, France. (Feb. 
1994, p. 144) 
6--8. International Conference on Parallel 
Processing: CONPAR 94-VAPP VI, Linz, 
Austria. (Oct. 1993, p. 1088) 
6-10. 8th International Conference of the 
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European Consortium for Mathematics in 
Industry, University of Kaiserslautem, Ger
many. (Apr. 1994, p. 382) 

* 7-9. 1st International Conference on Con
straints in Computational Logics (CCL), 
Munich, Germany. 

ToPics: CCL covers theoretical and prac
tical issues in the direction of combin
ing and extending programming paradigms 
preferably (but not exclusively) by using 
constraints. 
INVITED LECTURERS: M. Dauchet, D. Kozen, 
H. Simonis, G. Smolka, and W. Snyder. 
PROGRAM COMMITTEE: A. Aiba, A. Colmer
auer, M. Dincbas, H. Ganzinger, S. Haridi, 
V. Hentenryck, J. Jaffar, J.-P. Jouannaud 
(chair), C. Kirchner, M. Rodriguez, K. 
Schulz, and M. Wallace. 
INFORMATION: e-mail: Helene. Kirchner@ 
loria.fr. 

7-9. IEEE European Workshop on Com
puter-Intensive Methods in Control and Sig
nal Processing: Can We Beat the Curse 
of Dimensionality?, Prague, Czech Republic. 
(Jan. 1994, p. 57) 

7-9. IMA Thtorial on Computational Wave 
Propagation, Institute for Mathematics and its 
Applications, University of Minnesota, Min
neapolis,MN.(Feb. 1994,p. 144) 
11-17. Homotopietheorie, Oberwolfach, Fed
eral Republic of Germany. (Apr. 1993, p. 416) 

12-16. Geometrie Algebrique et Analyse 
Reelle, CIRM, Marseille, France. (Feb. 1994, 
p. 144) 

* 13-17. ll International Symposium on 
Hamiltonian Systems and Celestial Mechan
ics, Cocoyoc, Mexico. 

CONFERENCE TOPICS: Periodic orbits, inte
grability, heteroclinic and homoclinic or
bits, invariant submanifolds, ergodicity and 
global flow of Hamiltonian vector fields. 
INVITED SPEAKERS: H. Cendra, H. Cabral, 
S. Ferraz-Mello, J. Koiller, K. Meyer, W. 
Oliva, T. Raitu, C. Robinson, D. Rod, D. 
Saari, D. Schmidt, C. Simo, and J. Xia. 
CALL FOR PAPERS: The deadline for ab
stracts of contributed papers is July 1, 
1994. 
INFORMATION: B.A. Lacomba, Math. Dept., 
Universidad Autonoma Metropolitana Izta
palapa, apdo. postal55-534, 09340 Mexico, 
D.F., Mexico; e-mail: lace@xanum. uam. 
mx and J. Llibre (academic organizers). To 
attend the symposium, contact P. Selig
man, HAMSYS2, CIFMA, A.C., apdo. 
postal 139B, Cuemavaca, Morelos, Mex
ico; tel and fax: (527) 31-73-388; e-mail: 
cifma@ce.ifisicam.unam.mx. 

14-16. Fourth International Conference on 
Algebraic and Logic Programming, Sixth 
International Symposium on Programming 
Language Implementation and Logic Pro-

509 



........... _ ........................ -...................................... _._,._ .................. _._,._,._,._ ........ -.. -.... _ ........................... -.-·-·-·-.. -.. _ ........ _ ....... _ ....... _______ .... _ ........................................................................................ _ ................................................. __ ...... -.. -.... . 

gramming (ALP '94, PLILP '94), Madrid, 
Spain. (Feb. 1994, p. 144) 

* 14--18. SixteenthLinzSeminaronFuzzySet 
Theory, Topology, and Related Topics, Linz, 
Austria. 

CALL FOR PAPERS: Extended abstracts are 
to be submitted by June 20, 1994. 
INFORMATION: W. Kotze, Dept. of Math., 
Rhodes Univ., Grahamstown 6140, South 
Africa; e-mail: mawk@hippo. ru. ac. za; 
or E.P. Klement, Institut fur Mathematik, 
Johannes Kepler Universitat, A-4040 Linz, 
Austria. 

15-19. Fifteenth International Symposium 
on Mathematical Programming, University 
of Michigan, Ann Arbor, MI. (Apr. 1993, 
p. 416) 
18-20. Teaching of Mathematics for Indus
try, Prague. (Jul./Aug. 1993, p. 715) 
18-24. Risk Theory, Oberwolfach, Federal 
Republic of Germany. (Apr. 1993, p. 416) 
18-24. DMV-Jahrestagung 1994 (Annual 
Meeting of the German Mathematical Soci
ety), Duisburg, Federal Republic of Germany. 
~0~ 1993,p. 1258) 
19-23. IMA Workshop on Computational 
Wave Propagation, Institute for Mathematics 
and its Applications, University of Minnesota, 
Minneapolis, MN. (Feb. 1994, p. 144) 
19-23. 3eme Atelier International de Theorie 
des Ensembles, CIRM, Marseille, France. 
(Apr. 1993, p. 416) 
21-22. International Symposium on Object
Oriented Methodologies and Systems, Paler
mo, Italy. (Nov. 1993, p. 1258) 
21-23. Meeting on Matrix Analysis and 
Its Applications, Vitoria-Gasteiz, Spain. (Oct. 
1993, p. 1088) 
23-26. EUROPROJ 94, Barcelona Annual 
Meeting, Sant Feliu de Guixols, Spain. (Apr. 
1994,p.382) 
25-0ctober 1. Mathematical Methods in 
Tomography, Oberwolfach, Federal Republic 
of Germany. (Apr. 1993, p. 416) 
26-29. Second International Conference on 
Theorem Provers in Circuit Design: The
ory, Practice, and Experience, Bad Herrenalb 
(Blackforest), Germany. (Feb. 1994, p. 144) 
26-30. Annual Conference of the European 
Association for Computer Science Logic 
(CSL '94), Kazimierz, Poland. (Feb. 1994, 
p. 144) 
26-0ctober 1. 4th International Conference 
on Evolution Equations and Semigroups, 
Scuola Normale Superiore, Pisa, Italy. (Apr. 
1994, p. 382) 
26-0ctober 1. First International Workshop 
on Functional Analysis, Trier University, near 
Luxembourg, Germany. (Oct. 1993, p. 1088) 
26-30. Journees de Probabilites, Marseille, 
France. (Jan. 1994,p.58) 
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* 28-30. Thirty-second Annual Allerton Con
ference on Communication, Control, and 
Computing, University of lllinois, Urbana
Champaign. 

CALL FOR PAPERS: Papers presenting origi
nal research are solicted as regular papers 
(suitable for presentation in twenty min
utes) and short papers (suitable for presen
tation in ten minutes). Invited sessions are 
also being organized. 
INFORMATION: Conference co-chairmen are 
W.K. Jenkins and D.V. Sarwate, 32nd An
nual Allerton Conference, Univ. of lllinois 
at Urbana-Champaign, Coordinated Sci
ence La., 1308 West Main St., Urbana, IL 
61801-2307. 

28-30. Third International Conference on 
Parallel and Distributed Information Sys
tems, Austin, Texas. (Jan. 1994, p. 58) 
30-0ctober 1. 22nd Annual Mathemat
ics and Statistics Conference on Classical 
Analysis and General Topology in the Un
dergraduate Curriculum, Miami University, 
Oxford, Ohio. (Apr. 1994, p. 383) 

October 1994 

* 1-2. lOth Anniversary Symposium, Ottawa
Carleton Institute of Mathematics and Statis
tics, Ottawa, Canada. 

SPEAKERs: D. Burkholder (Urbana), I.M. 
Gelfand (Rutgers), R.H. Bott (Harvard), S. 
Popa (Berkeley), B. Kostant (MIT), and 
R.P. Stanley (MIT). 
INFORMATION: V. Dlab, e-mail: vdlab@ 
math. carleton. ca; or E. Neher, e-mail: 
neher@acadvml.uottawa.ca. 

* 2-6. International Conference/Workshop on 
Applications of Operator Theory, Winnipeg, 
Manitoba, Canada. 

ORGANIZER: Institute of Industrial Math
ematical Sciences (IIMS), University of 
Manitoba, Canada. 
PRoGRAM: The purpose of the meeting is to 
provide an opportunity for the presentation 
of recent developments in pure and applied 
research involving the use and develop
ment of operator theory. This conference 
will provide a forum in which mathemati
cians, engineers, theoretical physicists, and 
other scientists can exchange ideas and 
experience. Six topics will be emphasized: 
(1) Optimal and robust control, (2) Han
kel operators and balanced realizations, (3) 
Interpolation of rational matrix functions, 
(4) Infinite matrices and projection meth
ods, (5) Schrodinger operators, and (6) 
Indefinite inner product space and their 
applications. 
CALL FOR PAPERS: Titles and abstracts of 
invited and contributed papers should be 
received in Winnipeg by July 31, 1994. 
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INFORMATION: All enquiries regarding the 
meeting, including those on contributed 
papers and support, should be addressed 
to P.N. Shivakumar, Director, Institute 
of Industrial Mathematical Sciences, 420 
Machray Hall, Univ. of Manitoba, Win
nipeg, Manitoba R3T 2N2, Canada; tel: 
204-474-6724; fax: 204-275-0019; e-mail: 
insmath@ccm. umanitoba. ca. As a pre
lude to the above conference, there will be 
a program of mini-courses at The Fields 
Institute of Canada. For application to mini
courses contact Course Registration, The 
Fields Institute, 185 Columbia St. West, 
Waterloo, Ontario N2S 5Z5, Canada; e
mail: course@fields. uwaterloo. ca. 

2-8. Randelementmethoden: Anwendungen 
und Fehleranalysis, Oberwolfach, Federal Re
public of Germany. (Apr. 1993, p. 416) 

3-7. Groupes Finis, CIRM, Marseille, France. 
(Feb. 1994, p. 145) 

* 6-9. Combinatorial Methods for DNA Map
ping and Sequencing (DIMACS Workshop), 
Rutgers University, Piscataway, NJ. 

PRoGRAM: The focus of the workshop will 
be on the computational problems involved 
in mapping and sequencing DNA. The 
scope encompasses the mathematical prob
lems motivated by DNA mapping and 
sequencing with a strong emphasis on 
applications of combinatorial methods in 
molecular biology. The goal is to create a 
dialogue between biologists and computer 
scientists. 
ORGANIZERS: C. Cantor (Boston Univ.), P. 
Gillevet (NIH), R. Karp (Univ. of Calif., 
Berkeley), M. Olson (Univ. ofWashington), 
G. Myers (Univ. of Arizona), P. Pevsner 
(Penn State), and M. Yannakakis (Bell 
Labs). 
CALL FOR CONTRIBUTED PRESENTATIONS: 
The workshop will include invited and con
tributed presentations in the form of papers, 
poster presentations, and software demon
strations having to do with all areas of DNA 
mapping and sequencing. Requests for any 
of the above should include a one-page 
hard-copy abstract plus any other support
ing data, and should be received by July 1, 
1994. Submit toP. Pevsner, DNA Mapping 
and Sequencing Workshop, Dept. of Com
puter Sci. and Eng., The Pennsylvania State 
Univ., University Park, PA 16802; e-mail: 
pevsner@cse.psu.edu. Contributions of 
open problems are invited for an Open 
Problems Session. Submit information on 
the origin/context of the open problem 
in advance of the workshop dates to G. 
Myers, Computer Science Dept., Univ. 
of Arizona, Tuscon, AZ · 85721; e-mail: 
gene@cs.arizona.edu. 
INFORMATION: P. Toci, tel: 908-932-5930, 
e-mail: toci@dimacs. rutgers. edu. 
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* 7-8. The Twenty-third Annual Midwestern 
Differential Equations Conference, Univer
sity of Oklahoma, Norman, OK. 

PROGRAM: The conference will include 
three one-hour talks; special sessions on 
nonlinear partial differential equations, in
verse problems, mathematical biology, and 
distributed parameter systems; and sessions 
for contributed talks. 
INVITED SPEAKERS: The plenary lectures 
will be given by L. Caffarelli (Institute 
for Advanced Study), S. Lenhart (Univ. of 
Tennessee), andP. Waltman (EmoryUniv.). 
CALL FOR PAPERS: Contributed papers on 
any aspect of the theory or application of 
differential equations are welcome. 
INFORMATION: W. Kelley, e-mail MWDEC@ 
NSFUVAX.MATH.UDKNOR.EDU. 

9-15. Arbeitsgemeinschaft mit Aktuellem 
Thema (Wird in den Mitteilungen der DMV 
Heft 3/1994 Bekanntgegeben), Oberwolfach, 
Federal Republic of Germany. (Apr. 1993, 
p. 416) 

10-14. Journees d'Etude en Statistique, 
CIRM, Marseille, France. (Feb. 1994, p. 145) 

10-28. School/Workshop on Variational and 
Local Methods in the Study of Hamiltonian 
Systems, International Centre for Theoretical 
Physics, Trieste, Italy. (Jul./Aug. 1993, p. 715) 

11-13. IMA Tutorial on Wavelets, Multi
grid and Other Fast Algorithms (Multipole, 
FFT), and Their Use in Wave Propagation, 
Institute for Mathematics and its Applications, 
University of Minnesota, Minneapolis, MN. 
(Feb. 1994, p. 145) 

12-18. CARl '94: Second African Confer
ence on Research in Computer Science, Oua
gadougou (Burkina-Faso). (Nov. 1993, p. 1259) 

* 14-15. 1994 Sixteenth Midwest Proba-
bility Colloquium, Northwestern University, 
Evanston, IL. 

SPEAKERS: D. Ruelle (lllES), P. Baxendale 
(USC), and C. Mueller (Rochester). 
INFORMATION: M. Pinsky, Math. Dept., 
Northwestern Univ., Evanston, IL 60208-
2730; e-mail: pinsky@math. mru. edu. 

16-18. Women in Probability, Cornell Uni
versity, Ithaca, NY. (Apr. 1994, p. 383) 

16-22. Geometrie, Oberwolfach, Federal Re
public of Germany. (Apr. 1993, p. 416) 

* 17-18. 1994 Symposium on Volume Visual
ization, Sheraton Premiere at Tysons Corner, 
VA (Washington, DC area). 

PRoGRAM: This meeting will provide the 
opportunity for demonstrations of new de
velopments in this evolving area. Scientists 
from all disciplines involved in the visual 
presentation and interpretation of volumet
ric data are invited to both submit and 
attend this symposium. 
SYMPOSIUM Co-CHAIRS: R. Yagel, Dept. 
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of Computer Science, The Ohio State 
Univ., Columbus, OH 43210; tel: 614-292-
0060; fax: 614-292-2911; e-mail: yagel@ 
cis. ohio-state. edu; and H. Rushmeier, 
Rm. B-146, Bldg. 225, NIST, Gaithersburg, 
MD 20899; tel: 301-975-3918; fax: 301-
963-9137; e-mail: holly@cam.nist .gov. 
PROGRAM Co-CHAIRS: A. Kaufman, Com
puter Sci. Dept., SUNY, Stony Brook, NY 
11794-4400; tel: 516-632-844118428; fax: 
516-632-8334; e-mail: ari@cs. sunysb. 
edu; and W. Krueger, Dept. of Scien
tific Visualization, GMD-HLRZ, P.O. Box 
1316, Schloss Birlinghoven, D-5205 Sankt 
Augustin 1, Germany; tel: +49 (2241) 14-
2367; fax: +49 (2241) 14-2040; e-mail: 
krueger@viswiz.gmd.de. 

* 17-21. Visualization '94 Conference, Shera
ton Premiere at Tysons Corner, VA (Washing
ton, DC area). 

PRoGRAM: Scientific visualization is an 
important research and applications frontier 
shared by a variety of science, medicine, 
and engineering fields. Visualization work 
is both interdisciplinary and a field in 
its own right. This conference focuses 
on interdisciplinary methods and supports 
collaboration among the developers and 
users of visualization methods. 
CoNFERENCE Co-CHAIRS: N. Gershon, The 
MITRE Corp.; tel: 703-883-7518, e-mail: 
gershon@mi tre. org; and C. Hunter, Law
rence Livermore Nat'l. Lab.; tel: 510-422-
1657; e-mail: chunter@llnl. gov. 
PROGRAM Co-CHAIRs: L. Rosenblum, Of
fice of Naval Research European Office; 
e-mail: lrosenblum@onreur. navy. mil; 
and B. Ribarsky, Georgia Inst. of Tech
nology; tel: 404-894-6148; e-mail: bill. 
ribarsky@oit.gatech.edu. 

17-21. IMA Workshop on Wavelets, Multi
grid and Other Fast Algorithms (Multipole, 
FFT), and Their Use in Wave Propagation, 
Institute for Mathematics and its Applications, 
University of Minnesota, Minneapolis, MN. 
(Feb. 1994,p. 145) 

* 20-24. First Sloveuian Congress of Mathe-
matics, Cankarjev dom, Ljubljana, Slovenia. 

ORGANIZER: Society of Mathematicians, 
Physicists and Astronomers of Slovenia, 
The National Committee for Mathematics. 
INFORMATION: Society of Mathematicians, 
Physicists and Astronomers, Jadranska 19, 
61111 Ljubljana, Slovenia; tel: 386 61 
265-061; fax: 386 61 271-281; e-mail: 
conference.math@fnt.uni-lj.si. 

* 21. Women in Mathematics and Computer 
Science, Kean College of New Jersey, Union, 
NJ. 

PROGRAM: This one-day conference will 
bring together mathematics and computer 
science professors and high school teachers 
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concerned with increasing the number of 
women students in mathematics and com
puter science. Practitioners from industry 
and academia will address the problems and 
explore various intervention techniques. 
The conference will feature a keynote ad
dress by P. Kenschaft of Montclair State 
College, followed by a panel discussion, 
lunch, and breakout groups. 
INFORMATION: B.J. Arnow (chair), Math. 
and Computer Science Dept., Kean College 
ofNJ, Union, NJ 07083; tel: 908-527-2104; 
e-mail: barnow@turbo. kean. edu. 

17-21. Algebre Differentielle, CIRM, Mar
seille, France. (Feb. 1994, p. 145) 

21-22. Fourteenth Annual Meeting of the 
Southeastern-Atlantic Regional Conference 
on Differential Equations, University of Ten
nessee, Knoxville, Tennessee. (Apr. 1994, 
p. 383) 

23-29. Wahrscheinlichkeitsma8e anfGrup
pen und Verwandten Strukturen, Oberwol
fach, Federal Republic of Germany. (Jul./Aug. 
1993,p. 715) 

24-November 11. Fourth Autumn Course 
on Mathematical Ecology, Trieste, Italy. (Jan. 
1994,p.58) 

25-27. Thirteenth Symposium on Reliable 
Distributed Systems, Near Irvine, California. 
(Apr. 1994, p. 383) 

26-29. Sixth IEEE Symposium on Parallel 
and Distributed Processing, Dallas, Texas. 
(Mar. 1994, p. 251) 

28-29. 1994 Mathematical Sciences Depart
ment Chairs Colloquium, Arlington, Virginia. 
(Apr. 1994, p. 383) 

28-29. Central Section, Oklahoma State 
University, Stillwater, Oklahoma. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

* 28-30. Hybrid Systems and Autonomous 
Control, Cornell University, Ithaca, NY. 

PROGRAM: The program committee will 
form a core of lectures for the workshop. 
Consisting of a cross-section of invited 
research papers, there will be both plenary 
lectures and evening poster sessions. 
INVITED SPEAKERS: A. Nerode, P. Antsak
lis, A. Pnueli, S. Sastry, P. Varaiya, W. 
Kohn, J. James, and others to be announced. 
INFORMATION: V. Kaine, Mathematical Sci
ences Institute, 409 College Ave., Ithaca, 
NY 14850; tel: 607-255-8005; e-mail: 
vdk1@cornell.edu. 

30-November 5. Finite Volume Methods, 
Oberwolfach, Federal Republic of Germany. 
(Apr. 1993, p. 416) 

31-November 4. Orthogonality, Moment 
Problems, and Continued Fractions: An In
ternational Conference in Honor of T.J. 
Stieltjes, Jr. (1856-1894), Delft, Holland. 
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(Dec. 1993,p. 1453) 

31-November 4. International Conference 
of the Chilean Computer Science Society, 
Concepcion, Chile. (Apr. 1994, p. 383) 

November 1994 

2--4. Mathematique Informatique, CIRM, 
Marseille, France. (Feb. 1994, p. 145) 

*4-5. Ninth Annual Pi Mu Epsilon Re
gional Undergraduate Mathematics Confer
ence, St. Norbert College, De Pere, WI. 

INVITED SPEAKER: R.S. Smith, Miami 
Univ. 
INFORMATION: R. Poss, St. Norbert Col
lege, De Pere, WI 54115; tel: 414-337-
3198; fax: 414-337-4098; e-mail: possrl@ 
sncac . snc . edu. 

* 7-9. ISCIS IX (International Symposium 
on Computer and Information Sciences - 9), 
Antalya, Turkey. 

ORGANIZERS: Bogazici Univ. (Istanbul), in 
corporation with IEEE Computer Society 
(Turkey chapter) and IEEE (Turkey sec
tion). 
CONFERENCE CHAIR: S. Kuru ( Bogazici 
Univ.). 
PROGRAM CHAIRS: M. U. Caglayan (Boga
zici Univ.) and E. Gelenbe (Duke Univ.). 
PROGRAM: The special theme of the con
ference is "High Performance Computing", 
highlighting contributions from leading re
searchers who are working on software and 
hardware systems to achieve high perfor
mance in different fields of computer and 
information sciences. 
PAPER SUBMISSION: Submit four copies 
(one camera-ready and three copies) of the 
full paper (limited to eight pages and in 
English) by May 31, 1994 to: ISCIS IX, 
Dept. of Computer Engineering, Bogazici 
Univ., Bebek 80815, Istanbul, Turkey; tel: 
+90 (212) 263 1540, ext. 1323; fax: +90 
(212) 265 8488. Information on submission 
format can also be obtained from the above 
address. 
INVITED SESSIONS: The symposium wel
comes proposals for invited sessions, es
pecially on high-performance computing 
issues. Proposals should be sent by May 
31, 1994, to the above address. The orga
nizer for each invited session should submit 
a title, brief description of the relevance 
of the session to the conference; and a 
maximum of four invited full papers for 
review. 

7-18. 2nd Workshop on Three-dimensional 
Modelling of Seismic Waves Generation, 
Propagation, and Their Inversion, Trieste, 
Italy. (Feb. 1994, p. 145) 

9-10. IMA Tutorial on Waves in Random 
and Other Complex Media, Institute for 
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Mathematics and its Applications, University 
of Minnesota, Minneapolis, MN. (Feb. 1994, 
p. 145) 

11-13. Southeastern Section, University of 
Richmond, Richmond, VA. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

13-17. 1994 International Symposium on 
Logic Programming, MSI, Ithaca, NY. 
(Jul./Aug. 1993 p. 715) 

13-19. Komplexitiitstheorie, Oberwolfach, 
Federal Republic of Germany. (Apr. 1993, 
p. 417) 

14-18. International Conference on Math
ematical Ecology, Trieste, Italy. (Feb. 1994, 
p. 145) 

14-18.1MA WorkshoponWavesinRandom 
and Other Complex Media, Institute for 
Mathematics and its Applications, University 
of Minnesota, Minneapolis, MN. (Feb. 1994, 
p. 145) 

14-18. Nouvelles Tendances et Approxima
tion, CIRM, Marseille, France. (Feb. 1994, 
p. 145) 

14-18. Supercomputing '94, the Seventh 
Annual High-performance Computing and 
Communication Conference, Convention Cen
ter, Washington, DC. (Apr. 1994, p. 384) 

* 16-18. Envirosoft 94 (Development and 
Application of Computer Techniques to En
vironmental Studies), San Francisco, CA. 

OBJECTIVES: Envirosoft 94 encourages the 
submission of papers on recent advances in 
environmental software, computer simula
tion, organization of theories into structural 
algorithms, mathematical models, software 
optimization, scope and application of com
puter programs. 
INFORMATION: S. Owen, Conference Sec
retariat, Envirosoft 94, Wessex Institute 
of Technology, Ashurst Lodge, Ashurst, 
Southampton S04 2AA, UK; tel: +44 (0) 
703 293223; fax: +44 (0) 703 292853; 
e-mail: CMI@uk.ac.rl.ib. 

20-26. Mathematical Aspects of Computa
tional Fluid Dynamics, Oberwolfach, Federal 
Republic of Germany. (Apr. 1993, p. 417) 

*21-27. Thanksgiving Workshop on Con
trolled Topology, Geometry and Algebra, 
IMADA, Odense University, Odense, Den
mark. 

PARTICIPATION: Participation is mainly by 
invitation. There will, however, be room 
for a few extra participants. 
CALL FOR PAPERS: Deadline for submission 
of papers for the Proceedings is January 1, 
1995. 
CONFIRMED INVITED ATTENDEES: D.R. 
Anderson, 0. Attie, S. Ferry, I. Hambleton, 
T. Kozniewski, I. Madsen, E.K. Pedersen, 
S. Prassidis, A. Ranicki, W. Vogell, and M. 
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Weiss. 
ORGANIZER: H.J. Munkholm. 
SPONSORS: The workshop is sponsored in 
part by grants from SNF, Denmark, and the 
European Union. 
INFORMATION: H.J. Munkholm, IMADA, 
Odense Universitet, DK 5230 Odense M, 
Denmark; tel: +45 66 15 86 96 (tone) 2309 
or 2387; fax: +45 65 93 26 91; e-mail: 
hjm@imada. ou.dk. 

* 27-December 3. The Norbert Wiener Cen
tenary Congress, Michigan State University, 
East Lansing, MI (Preliminary Announcement) 

SPONSORS: World Organization of Systems 
and Cybernetics and Dept. of Statistics and 
Probability, Michigan State University. 
THEME: A mathematician on par with the 
greatest in the century, Norbert Wiener 
(born November 26, 1894) was a universal 
thinker of colossal proportions. His early 
training in mathematical logic and fascina
tion for electricity were soon intertwined 
and led to his conception of the subject 
of cybernetics and to a penetrating insight 
into automatization in all its aspects. The 
aim of this congress is to reveal the depth 
and strong coherence of thought that runs 
through Wiener's entire legacy and to ex
hibit its continuation in ongoing research. 
The program, organized in eight clusters, is 
designed to accomplish this goal. 
PROGRAM: 1.) WIENER'S CONCEPT OF THE 
STOCHASTIC UNIVERSE. The Wiener-Kolmo
gorov conception of the stochastic organi
zation of nature (S. Molchanov), Shannon
Wiener information and the analysis of 
complexity (J. Rissanen), The mathemat
ical ramifications of Wiener's program in 
statistical physics (L. Gross). II.) POTEN
TIAL AND CAPACITY BEFORE AND AFTER 
WIENER (D. Adams). III.) GENERALIZED 
HARMONIC ANALYSIS AND ITS RAMIFICA· 
TIONS. Wiener and the uncertainty principle 
of harmonic analysis (D.H. Phong), Gen
eralized harmonic analysis and wavelets 
(J. Benedetto), The Wiener-Hopf integral 
equation (I.C. Gohberg). IY.) QUANTUM 
MECHANICAL RAMIFICATIONS OF WIENER'S 
IDEAS. Quantum field theory and func
tional integration (I.E. Segal), Optical co
herence before and after Wiener (J.R. 
Klauder), The Feynman integral (S. Al
beverio), Wiener and the hidden parameter 
problem (E. Carlen). V.) LEIBNIZ, HAL
DANE, AND WIENER ON MIND. The role 
of Leibniz in Wiener's cybernetics (E. 
Vailati), Quantum mechanical coherence, 
resonance and mind (H. Stapp), Evidence 
from brain research regarding conscious 
processes (K. Pribram). VI.) NoNLIN
EAR STOCHASTIC ANALYSIS. Some nonlin
ear problems in stochastic analysis (D.L. 
Burkholder), Nonlinear prediction and fil
tering (G. Kallianpur), Stochastic differ-
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ential equations (S. Watanabe), Stochastic 
control (S.K. Mitter). VII.) PROSTHESIS, ON
TOGENETIC, AND PHYLOGENETIC. Muscular 
and sensory prosthesis in the aftermath of 
Wiener (R.W. Mann), Wiener's thought 
on the computer as an aid in visualizing 
higher-dimensional forms and the problems 
of its implementation in the design of the 
robot arm (F. Potra). VIII.) WIENER AND 
THE POLITICAL ECONOMY. The relationship 
of cybernetics and automation to the econ
omy (L. Klein), The role of information 
in economic processes (L. Hurwicz). The 
program will also include sessions devoted 
to 20-minute papers. 
ORGANIZING COMMITTEE: J. Benedetto 
(Univ. of Maryland), T. Kailath (Stan
ford Univ.), G. Kallianpur (Univ. of N. 
Carolina), V. Mandrekar (Michigan State 
Univ. and sponsor), P.R. Masani (Univ. of 
Pittsburgh and WOSC representative), S. 
Mitter (MIT), and I.E. Segal (MIT). 
CALL FOR PAPERS: Persons interested in 
submitting papers or attending the con
gress should write to V. Mandrekar, Dept. 
of Statistics and Probability, Michigan 
State Univ., East Lansing, MI 48824; 
tel: 517-353-7172; fax: 517-336-1405; e
mail: atmah@mandrekar. stt . mus . edu. 
Women and minorities are encouraged to 
apply. 

27-December 3. Mathematical Models for 
Infectious Diseases, Oberwolfach, Federal Re
public of Germany. (Jul./Aug. 1993, p. 715) 

December 1994 

4-10. Applied Probability, Oberwolfach, 
Federal Republic of Germany. (Jul./ Aug. 1993, 
p. 715) 
5-9. 20th Australasian Conference on Com· 
binatorial Mathematics and Combinatorial 
Computing, Auckland, New Zealand. (Apr. 
1994, p. 384) 
12-14. SIAM Conference on Inverse Prob· 
lems, Fish Camp, CA. (Dec. 1993, p. 1453) 

* 12-16. International Conference on Set
theoretic Topology and its Applications, 
Ehime University, Matsuyama, Japan. 

PROGRAM: The conference will be held as a 
joint meeting of Japanese set-theorists and 
topologists. 
CoNFERENCE TOPICS: Set theory, general 
topology, geometric topology, continuum 
theory and dynamical systems, topological 
groups, and connections of topology with 
other areas of mathematics. 
INVITED SPEAKERS: A. Arhangel1 skii (Rus
sia), D. Burke (USA), P. Collins (England), 
W. Comfort (USA), D. Dikranjan (Italy), 
S. Dolecki (France), A. Dow (Canada), A. 
Dranishnikov (Russia), J. Dydak (USA), 
K. Eda (Japan), V. Fedorcuk (Russia), M. 
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Foreman (USA), G. Gruenhage (USA), K. 
Hiraide (Japan), M. Husek (Czech Rep.), 
H. Kato (Japan), J. Kulesza (USA), H-P. 
Kiinzi (Switzerland), J. Keesling (USA), W. 
Lewis (USA), J. van Mill (Netherlands), S. 
Morris (Australia), J.-iti Nagata (Japan), H. 
Ohta (Japan), 0. Okunev (Russia), J. Pelant 
(Czech Republic), D. Repovs (Slovenia), 
E. Reznichenko (Russia), M. Shishikura 
(Japan), F. Tall (Canada), S. Todorcevic 
(Serbia), and S. Watson (Canada). 
CALL FOR PAPERS: Fifteen-minute con
tributed talks are solicited. 
INFORMATION: Topology Conference, Dept. 
of Math., Faculty of Science, Ehime Univ., 
Matsuyama 790, Japan; fax: (+81 899) 
23 2545; e-mail: hiraide@dpcsipc. dpc. 
ehime-u. ac. jp. 

* 12-17. International Conference on Opera
tor Theory for Complex and Hypercomplex 
Analysis, Mexico City, Mexico. 

PROGRAM: Integral representations for dif
ferent classes of functions in analysis mo
tivate the introduction and the study of 
a series of important operators: singular 
integral, Toeplitz, Bergman, convolution 
operators on Lie groups, some classes of 
pseudodifferential operators, etc. Investi
gation of these operators develops and 
enriches the "pure" operator theory and has 
a stimulating influence on important areas 
of analysis. The aim of the conference is 
both to study the role of general operator 
theory in these areas of analysis and to 
investigate different classes of operators 
appearing in them. 
CALL FOR PAPERS: Abstracts should be 
submitted by September 15, 1994. Late 
abstracts will be considered if possible. 
LOCAL ORGANIZING COMMITTEE: E. Ra
mirez de Arellano (chair), N.L. Vasilevski, 
M.V. Shapiro, and V.V. Kisil (secretary). 
INFORMATION: E. Ramirez de Arellano, 
Dept. of Math., Centro de Investigacion y 
de Estudios Avanzados del lPN, P.O. Box 
14740, Mexico City, Mexico CP 07000; tel: 
525-754-4466; fax: 525-752-6412; e-mail: 
confmath@mvaxl.red.cinvestav.mx. 

12-17. Pacific Rim Geometry Conference, 
National University of Singapore, Republic of 
Singapore. (Feb. 1994,p. 146) 

16-19. International Symposium on Meth
ods and Applications of Analysis, Hong 
Kong. (Mar. 1994, p. 251) 

18-23. Asymptotik Hochdimensionaler Sta
tistischer ModeUe, Oberwolfach, Federal Re
public of Germany. (Apr. 1993, p. 417) 

* 27-31. 21st Holiday Mathematics Sympo
sium on Grobner Bases and Convex Poly· 
topes, New Mexico State University. 

GENERAL DESCRIPTION: The lectures give 
an introduction to Grabner bases and their 
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relations to toric varieties and convex poly
topes, with an emphasis on recent applica
tions in the domains of integer program
ming and computational statistics. They 
are at a level suitable for graduate stu
dents wishing to learn this subject. It is 
hoped that partial financial support can be 
provided to a portion of participants. Grad
uate students, women, and minorities are 
especially encouraged to apply. 
MAIN SPEAKER: B. Sturmfels, Cornell 
Univ., will deliver ten lectures. There will 
also be a contributed paper session. 
INFORMATION: R. Laubenbacher, Dept. of 
Mathematical Sciences, New Mexico State 
Univ., Las Cruces, NM 88003; tel: 505-646-
3901; e-mail: holiday@math.nmsu.edu. 

Second International Conference on Nu
merical Methods for Volterra and Delay 
Equations (A conference to celebrate the 
tOOth anniversary of Volterra's birth.), Italy. 
(Mar. 1992, p. 251) 

January 1995 

*January-June. Financial Mathematics, Isaac 
Newton Institute for Mathematical Sciences, 
Cambridge, UK. 

ORGANIZING COMMITTEE: M.H.A. Davis, 
S.D. Hodges, I. Karatzas, and L.C.G. 
Rogers. 
PROGRAM: The six-month research program 
will comprise visits by many leading aca
demics from the various subjects nowadays 
involved in the theory and practice of fi
nance and visits by interested practitioners. 
It is intended to begin in January with an 
introductory meeting of one week's dura
tion, the first half of which will present 
to a general audience some of the prob
lems and techniques which are tackled 
already in financial theory and application, 
and the second half of which will seek to 
define a number of areas of outstanding 
open interest and review progress so far in 
those areas. Later, during one week around 
Easter, S. Howison will lead a practitioners' 
workshop, where experienced practitioners 
will be invited to discuss very concrete 
problems with the academic visitors at the 
Newton Institute, who will, for at least 
that week, include a number of well-known 
applied mathematicians with expertise in 
solving real-world problems. Toward the 
end of the program, the intention is to hold 
a major international meeting, of about ten 
days' duration, with a more conventional 
format. 
INFORMATION: L.C.G. Rogers, School of 
Mathematical Sciences, Bath Univ., Claver
ton Down, Bath BA2 7AY, UK; tel: (uk) 
225 826224; fax: (uk) 225 826492; e-mail: 
lcgr@maths.bath.ac.uk. 
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4-7. Joint Mathematics Meetings, San Fran
cisco, CA (including the annual meetings of 
the AMS, AWM, MAA, and NAM). 

INFORMATION: H. Daly, AMS, P.O. Box 
6887, Providence, Rl 02940. 

* 8-12. 8th Texas International Symposium 
on Approximation Theory, College Station, 
TX. 

ToPIC: General approximation theory. 
INVITED SPEAKERS: E.W. Cheney, W.A. 
Dahmen, I. Daubechies, R.-Q. Jia, D.S. 
Lubinsky, C.A. Micchelli, G.J.G. Pisier, 
R.A. Schaback, and G. Wahba. The winner 
of the newly established Popov Prize will be 
announced and will give a special lecture. 
CALL FOR PAPERS: Deadline for abstracts 
of contributed twenty-minute papers is Oc
tober 1, 1994. 
INFORMATION: C.K. Chui, Center for Ap
proximation Theory, Texas A&M Univ., 
College Station, TX 77843-3368; e-mail 
cat@m.ath. tamu. edu. 

* 15-17. Random Partial Differential Equa-
tions, MSI, Ithaca, NY. 

PROGRAM: The very general subject will 
be partial differential equations in which 
something is random. Different methods of 
introducing the randomness lead to quite 
different problems. 
INVITED SPEAKERS: R. Carmona (U.C. 
Irvine), D. Dawson (Carleton Univ.), J. 
Glimm (Stony Brook), A. Majda (Prince
ton), C. Mueller (Rochester), G. Papani
coloau (Stanford), E. Perkins (U. of Br. 
Columbia), D. Sharp (Los Alamos), B. 
White (Exxon), H.T. Yau (Courant), and Q. 
Zhang (Stony Brook). 
INFORMATION: R. Durrett, MSI, 409 Col
lege Ave., Ithaca, NY 14850; tel: 607-255-
8282; e-mail: rtd1@cornell. edu. 

16-19. First Asian Computational Fluid 
Dynamics Conference, Hong Kong University 
of Science and Technology, Clear Water Bay, 
Hong Kong. (Jan. 1994, p. 58) 

17-20. IMA Tutorial I on Inverse Problems 
in Wave Propagation, Institute for Mathemat
ics and its Applications, University of Min
nesota, Minneapolis, MN. (Feb. 1994, p. 146) 

* 23-27. 3rd International Symposium on the 
Development of Mathematics, Havana, Cuba. 

INFORMATION: ICIMAF-ACC, Calle 15 
No. 551, Vedado, LaHabana 10400, Cuba; 
e-mail: icimk@redacc. cu. 

30-February 3. IMA Tutorial 2 on Inverse 
Problems in Wave Propagation, Institute for 
Mathematics and its Applications, University 
of Minnesota, Minneapolis, MN. (Feb. 1994, 
p. 146) 
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February 1995 

5-8. The Joint Meeting of the Third 
Caribbean Congress on Fluid Dynamics 
and the Third Latin-American Symposium 
on Fluid Mechanics, The University of Si
mon Bolivar, Caracas, Venezuela. (Apr. 1994, 
p. 384) 

* 19-25. Applications of Interval Compu
tations (First International Workshop), El 
Paso, TX. 

TOPICS: All areas of applications of interval 
mathematics and interval computations, es
pecially applications to manufacturing and 
(broadly understood) quality control. Solu
tions, methods, open problems, and even 
raw ideas are welcome. 
DEADLINE FOR ABSTRACTS: Send an ab
stract of four pages or less by Septem
ber 1, 1994, to V. Kreinovich, Dept. 
of Computer Science, Univ. of Texas 
at El Paso, El Paso, TX 79968; tel: 
915-747-6951; fax: 915-747-5030; e-mail: 
vladik@cs.ep.utexas.edu. 

March 1995 

4-5. Eastern Section, Hartford, Connecticut. 

INFORMATION: W.S. Drady, American Math
ematical Society, P.O. Box 6887, Provi
dence, Rl 02940. 

6-17. IMA Workshop on Inverse Problems 
in Wave Propagation, Institute for Mathemat
ics and its Applications, University of Min
nesota, Minneapolis, MN. (Apr. 1994, p. 384) 
17-18. Southeastern Section, Orlando, FL. 

INFORMATION: W.S. Drady, American Math
ematical Society, P.O. Box 6887, Provi
dence, Rl 02940. 

* 19-22. Colloquium Carolus Magnus on 
Arithmetic and Geometry (Celebrating 1200 
Years of Science in Central Europe), Aachen, 
Germany. 

PROGRAM: There will be invited lectures 
and sections for contributed papers. Pa
pers on both modem and historical topics 
are encouraged. The tentative scope of the 
meeting will include such topics as num
ber theory, combinatorics, optimization and 
complexity, discrete geometry, differential 
geometry, algebraic geometry, and history 
of mathematics. 
PRELIMINARY SCIENTIFIC BOARD: P.L. But
zer (chair), W. Benz, I. Ekeland, D. Foata, 
M. Groetschel, H.Th. Jongen, H.W. Lenstra, 
W. Oberschelp, and S. Smale. 
LocAL ORGANIZING COMMITTEE: W. Ober
schelp (chair), and members of the depts. 
of mathematics of the ALMA Universities 
(Aachen, Liege, and Maastricht). 

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY 

INFORMATION: Registration forms can be 
ordered by phone, fax, or mail from 
W. Obersche1p, RWTH Aachen, Dept. of 
Math.,52056 Aachen, Germany; tel:++49-
241-80-21050; fax: ++49-241-8888-215; e
mail: carolus@rwth-aachen.de. Dead
line for registration is Oct. 31, 1994. Dead
line for abstracts (for 30-minute presenta
tions) is November 30, 1994. 

* 26-29. IMS Eastern Regional Meeting and 
Biometric Society/ENAR Spring Meeting, 
Birmingham, AL. 

INFORMATION: J.M. Hardin, Dept. of Bio
statistics and Biomathematics, Univ. of 
Alabama, 212 Tidwell Hall, Birmingham, 
AL 35294. 

24-25. Central Section, DePaul University, 
Chicago, IL. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, Rl 02940. 

April1995 

* 1-4. International Conference on Survey 
Measurement and Process Quality, Bristol, 
England. 

INFORMATION: L. Lyberg, R&D Dept., 
Statistics Sweden, 115 81 Stockholm, 
Sweden. 

* 2-9. 7th International Conference on Ge-
ometry, Nahsholim, Israel. 

TOPICS: Foundations of geometry, geomet
ric algebra, discrete and combinatorial ge
ometry, and convexity. Special section: 
geometry and school. 
INFORMATION: R. Artzy, Dept. of Math., 
Univ. of Haifa, 31905 Haifa, Israel; e-mail: 
RSMA787@HAIFAUVM; or J. Zaks (same ad
dress), e-mail: J. Zaks@HAIFAUVM. 

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

* 10-12. International Conference on Typed 
Lambda Calculi and Applications (TLCA), 
Edinburgh, Scotland. 

TOPICS: Proof theory of type systems, logic 
and type systems, typed lambda calculi as 
models of (higher order) computation, se
mantics of type systems, proof verification 
via type systems, type systems of program
ming languages, and typed term rewriting 
systems. 
PROGRAM CoMMITTEE: H. Barendregt, M. 
Dezani (chair), J-Y. Girard, R. Hindley, F. 
Hansell, J.W. Klop, G. Longo, A. Meyer, 
G. Plotkin, P. Scott, J. Smith, and J. Tiuryn. 
SUBMISSIONS: Electronic submission (Post
Script only) is preferred; hard copy (six 
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copies required) will also be accepted.
Send to address below. Papers should not
exceed fifteen standard pages and should
be accompanied by a one-page abstract.
The deadline for submissions is September
8,1994.
INFORMATION: TLCA Secretariat, M. De
zani, Universita di Torino, Dipartimento di
Informatica, Corso Svizzera, 185, 10149
Torino, Italy; tel: 39-11-7429232; fax: 39
11-751603; e-mail: dezani@di.unito.it.

10-14. IMA Workshop on Singularities
and Oscillations, Institute for Mathematics
and its Applications, University of Minnesota,
Minneapolis, MN. (Mar. 1994, p. 252)

Spring 1995. Workshop on Groups and
Three-Manifolds, Centre de Recherches
Mathematiques, Universite de Montreal. (Jan.
1994, p. 59)

Spring-Summer 1995. Workshop on Gauge
Theory and Applications to Low-dimen
sional Topology, Centre de Recherches Mathe
matiques, 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)

*23-25. Conference on Applied Statistics in
Agriculture, Manhattan, KS.

INFORMATION: J.R. Schwenke or G.A. Mil
liken, Kansas State Univ., Dept. of Statis
tics, Dickens Hall, Manhattan, KS 66506
0802.

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

May 1995

14-20. Mathematical Models in Phase Tran
sitions, Oberwolfach, Federal Republic of Ger
many. (Apr. 1993, p. 416)

16-18. IMA Tutorial on Quasiclassical
Methods, Institute for Mathematics and its
Applications, University of Minnesota, Min
neapolis, MN. (Mar. 1994, p. 252)

*16-20. Seventh International Conference on
Random Structures and Algorithms, Emory
University, Atlanta, GA.

TOPIC: This is the seventh in a series of
meetings on random graphs and proba
bilistic algorithms held each two years in
Poznan, Poland. In this instance, the meet
ing will be held in Atlanta, GA, jointly
organized by the Dept. of Discrete Math.,
Adam Mickiewicz Univ. and the Dept.
of Math. and Computer Science, Emory
University. The aim of the meeting is to
present recent research and to identify and
explore directions for further developments
in random discrete structures, randomized

algorithms, and broad areas of applica
tions of probabilistic methods in discrete
mathematics and computer science.
PROGRAM: Hour addresses by invited speak
ers and sessions of twenty-minute con
tributed talks.
INVITED SPEAKERS (PRELIMINARY LIST): D.
Aldous (UC Berkeley), L. Babai (Univ.
Chicago, Eotvos Univ.), B. Bollobas (Univ.
Cambridge), Z. Furedi (Univ. Illinois), R.
Graham (AT&T Bell Labs), P. Erdhos
(Hungarian Acad. Sci.), J. Kahn (Rutgers
Univ.), L. Lovasz (Yale Univ.), M. Luby
(ICSI), P. Raghavan (IBM), A.A. Razborov
(Stekov Math. Inst.), E. Szemeredi (Rutgers
Univ.), J. Spencer (Courant Inst.), L. Shepp
(AT&T Bell Labs.), W.T. Trotter (ASU),
and N. Wormald (Univ. Melbourne).
INFORMATION: D. Duffus, Math. and CS
Dept., Emory Univ., Atlanta, GA 30322; e
mail: tt rg95@mathcs.emory.edu or Michal
Karonski, Discrete Math. Dept., Adam
Mickiewicz Univ., Pozna, Poland; e-mail:
rg95@plpuamll.amu.edu.pl.

22-26. lMA Workshop on Quasiclassical
Methods, Institute for Mathematics and its
Applications, University of Minnesota, Min
neapolis, MN. (Mar. 1994, p. 252)

*24-27. Second International Conference on
Dynamic Systems and Applications, Atlanta,
GA.

TOPICS: General topics of the conference
are theoretical and numerical methods in
the areas of differential equations, integral
equations, discrete analogs of these equa
tions, and applications of these equations
to various sciences and engineering.
CALL FOR PAPERS: Authors of contributed
papers are requested to submit, before
February 15, 1995, an abstract containing
the topic of talk, a summary of talk (not
exceeding a half-page typed), full address
of each author, along with telephone and
fax numbers, and e-mail address.
INFORMATION: M. Sambandham, ICDSA,
Dept. of Math., Morehouse College, At
lanta, GA 30314; tel: 404-215-2614; fax:
404-458-7932; e-mail: ICDSA@VOYAGER.
CAU. AUC . EDU. To receive the second an
nouncement, please send your name and
address before December 1, 1994.

*25-June 5. Summer School and Interna
tional Conference on Combinatorics, Hefei,
China.

INFORMATION: K. Tung-Hsin, The Hefei
Branch Research Centre of Combinato
rial Mathematics and Computer Science,
Academia Sinica, P.O. Box 1110 Hefei,
Anhui 230031, China.

*28-31. First International Conference on
Neural, Parallel & Scientific Computations,
Atlanta, GA.
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SPONSORS: The conference is under the
auspices of the International Federation
for Nonlinear Analysts and the Interdisci
plinary Neural Modeling Society.
CALL FOR PAPERS: Authors of contributed
and invited papers are requested to submit,
before January 15, 1995, an article (not to
exceed four pages) on their research pre
sentation. Please type each article (single
spaced) on one side of 8.5 x II" paper, with
a one-inch margin on all sides.
INFORMATION: M. Sambandham, ICNPSC,
Dept. of Math., Morehouse College, At
lanta, GA 30314; tel: 404-215-2614; fax:
404-458-7932; e-mail: ICNPSC@VOYAGER.
CAU. AUC . EDU. To receive the second an
nouncement, please send the following
before December 1, 1994: your name, ad
dress, telephone number, fax number, and
e-mail address.

June 1995

*Model Oriented Data Analysis, Spetses,
Greece.

INFORMATION: C.P. Kitsos, Athens Univ. of
Economics and Business, 76 Patission St.,
GR-104 34 Athens, Greece.

*5-8. International Conference on Optimiza
tion: Techniques and Applications (ICOTA
'95), Chengdu University of Science and Tech
nology, Chengdu, China.

THEME: Towards optimization techniques
and applications for the twenty-first cen
tury.
SPONSORS: The Systems Engineering So
ciety of China, Operations Research Soci
ety of China, Regional Science Assoc. of
China, National Natural Science Found. of
China, and Sichuan Assoc. for Science and
Technology.
ORGANIZERS: Chengdu Univ. of Science
and Technology and National Univ. of
Singapore.
STRUCTURE AND SCOPE: The conference
will include plenary and parallel sessions
for invited and contributed papers as well as
tutorials. Topics of the sessions will cover
all aspects of optimization techniques and
applications.
ABSTRACTS: Individuals interested in pre
senting papers should submit three type
written copies of the abstract containing:
title of the paper; name(s), affiliation(s),
address(es), telephone, fax or telex num
bers, and e-mail address; and up to six key
words to explain the paper. Deadline for
submission: Sept. 1, 1994.
INFORMATION: C. Wang, Dept. of Math.,
Univ. of Louisville, Louisville, KY 40292;
tel: 502-852-6827; fax: 502-499-5844; e
mail: cOwangOl@ulkyvx.louisville.
edu.
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7-8. IMA Tutorial on Multiparticle Quan
tum Scattering with Applications to Nuclear, 
Atomic, and Molecular Physics, Institute for 
Mathematics and its Applications, University 
of Minnesota, Minneapolis, MN. (Apr. 1994, 
p. 385) 
12-16. IMA Workshop on Multiparticle 
Quantum Scattering with Applications to 
Nuclear, Atomic, and Molecular Physics, 
Institute for Mathematics and its Applications, 
University of Minnesota, Minneapolis, MN. 
(Apr. 1994, p. 385) 

INFORMATION: Institute for Mathematics 
and its Applications, University of Min
nesota, 514 Vincent Hall, 206 Church St., 
SE, Minneapolis, MN 55455. 

July 1995 

* 8-9. Mathematica in Mathematics Research 
and Education, University of Tasmania. 

INFORMATION: D. Fearnley-Sander, Dept. 
of Math., Univ. of Tasmania, Hobart, Tas., 
7001. 

* 10-14. 7th Biennial Conference of the 
Computational Mathematics Group at Mel
bourne (CTAC 95), Melbourne, Australia. 

INFORMATION: A. Easton, Dept. of Math., 
Swinburne Univ. of Tech., Hawthorn, 3122; 
tel: (03) 819 8285; fax: (03) 819 0821; e
mail: ctac95@swin. edu. au. 

The following new announcements will not 
be repeated until the criteria in the last 
paragraph in the box at the beginning of this 
section are met. 

August 1995 

6-8. MATHFEST, University of Vermont, 
Burlington, Vermont (including the summer 
meetings of the AMS, AWM, MAA, and 
PME). 
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INFORMATION: H. Daly, AMS, P.O. Box 
6887, Providence, RI 02940. 

* 28-September 1. A. C. Aiken Centenary 
Conference, incorporating the 3rd Pacific 
Statistical Congress and the annual meeting 
of the New Zealand Statistical Association, 
University of Otago. 

INFORMATION: A.C. Aitken, Conference 
Secretary, Dept. of Math. and Statistics, 
Univ. of Otago, P.O. Box 56, Dunedin, 
New Zealand; tel: 64-3-479-7774; fax: 64-
3-479-8427; e-mail: casm@maths. otago. 
ac.nz. 

October 1995 

7-8. Eastern Section, Northeastern Univer
sity, Boston, Massachusetts. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

November 1995 

3-4. Central Section, Kent State University, 
Kent, Ohio. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

17-18. Southeastern Section, University of 
North Carolina, Greensboro, NC. 

INFORMATION: W.S. Drady, AMS P.O. Box 
6887, Providence, RI 02940. 

January 1996 

10-13. Joint Mathematics Meetings, Or
lando, Florida (including the annual meetings 
of the AMS, AWM, MAA, and NAM). 

INFORMATION: H. Daly, AMS, P.O. Box 
6887, Providence, RI 02940. 
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March .1996 

22-23. Central Section, University of Iowa, 
Iowa City, Iowa. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

April1996 

19-21. Southeastern Section, Baton Rouge, 
Louisiana. 

INFORMATION: W.S. Drady, American Math
ematical Society, P.O. Box 6887, Provi
dence, RI 02940. 

November 1996 

1-3. Central Section, University of Missouri 
at Columbia, Columbia, Missouri. 

INFORMATION: W. Drady, AMS, P.O. Box 
6887, Providence, RI 02940. 

January 1997 

10-13. Joint Mathematics Meetings, San 
Diego, California (including the annual meet
ings of the AMS, AWM, MAA, and NAM). 

INFORMATION: H. Daly, AMS, P.O. Box 
6887, Providence, RI 02940. 

January 1998 

10-13. Joint Mathematics Meetings, Balti
more, Maryland (including the annual meetings 
of the AMS, AWM, MAA, and NAM). 

INFORMATION: H. Daly, AMS, P.O. Box 
6887, Providence, RI 02940. 



New Publications Offered by the AMS 

CBMS REGIONAL CONFERENCE SERIES 
IN MATHEMATICS 

Harmonic Analysis 
Techniques for Second 
Order Elliptic Boundary 
Value Problems 
Carlos E. Kenig 
Volume 83 
(Supported by the National Science 
Foundation) 

In recent years, there has been a 
great deal of activity in the study of 

boundary value problems with minimal smoothness assumptions on 
the coefficients or on the boundary of the domain in question. These 
problems are of interest both because of their theoretical importance 
and the implications for applications, and they have turned out to have 
profound and fascinating connections with many areas of analysis. 
Techniques from harmonic analysis have proved to be extremely useful 
in these studies, both as concrete tools in establishing theorems and as 
models which suggest what kind of result might be true. Kenig describes 
these developments and connections for the study of classical boundary 
value problems on Lipschitz domains and for the corresponding 
problems for second order elliptic equations in divergence form. He also 
points out many interesting problems in this area which remain open. 

Contents 
Introduction; Divergence form elliptic equations; Some classes of examples and 
their perturbation theory; Epilogue: Some further results and open problems; 
References. 

1991 Mathematics Subject Classification: 35---DZ; 42B20 
ISBN 0-8218-0309-3, LC 94-14960, ISSN 0160-7642 
146 pages (softcover), June 1994 
List price $30, All individuals $18, 
To order, please specify CBMS/83N 

CONTEMPORARY MATHEMATICS 
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Computational Mathemat
ics in China 
Zhong-Ci Shi and Chung
Chun Yang, Editors 
Volume 163 

This volume describes the most 
significant contributions made by Chinese 
mathematicians over the past decades 
in various areas of computational 
mathematics. Some of the results are 
quite important and complement Western 

developments in the field. The contributors to the volume range 
from noted senior mathematicians to promising young researchers. 
The topics include finite element methods, computational fluid 
mechanics, numerical solutions of differential equations, computational 
methods in dynamical systems, numerical algebra, approximation, and 
optimization. Containing a number of survey articles, the book provides 
an excellent way for Western readers to gain an understanding of the 
status and trends of computational mathematics in China. 

Contents 
K. Feng and D. Wang, Dynamical systems and geometric construction of 
algorithms; B. Guo, Generalized stability of discretization and its applications 
to numerical solutions of nonlinear differential equations; H. Han, The 
boundary element method for solving variational inequalities; E. Jiang, The 
study of numerical analysis of matrix eigenvalue problem in China; Y. Kwok, 
H. Huang, and R. H. Chan, Numerical analysis and scientific computation in 
Hong Kong; Q. Lin, Interpolated finite elements and global error recovery; 
Z. Shi and M. Wang, Mathematical theory of some non-standard finite element 
methods; J. Sun, Some results on the field of spline theory and its applications; 
R. Wang, Approximation theory and spline function; X. Wang, A summary 
on continuous complexity theory; L. Ying, Viscosity splitting schemes; D. Yu, 
Natural boundwy element method and adaptive boundary element method; 
Y. Yuan, Trust region algorithms for nonlinear programming. 

1991 Mathematics Subjer-t Classification: 62-02; 01A25 
ISBN 0-8218-5163-2, LC 93-45006, ISSN 0271-4132 
225 pages (softcover), May 1994 
Individual member $26, List price $44, Institutional member $35 
To order, please specify CONM/163N 

Three easy ways to order: 1) cali800-321-4AMS (321-4267) in the U.S. and Canada to use VISA or MasterCard; 

2) use the order form in the back of this issue; or 3) use e-mail via the Internet: cust-serv@math. ams. or g. 
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Geometric Topology 
Cameron Gordon, Yoav 
Moriah, and Bronislaw 
Wajnryb, Editors 
Volume 164 

Geometric topology has undergone e tremendous changes in the past decade. 
Many of the big questions facing 
mathematicians in this area have been 
answered, and new directions and problems 
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have arisen. One of the characteristics of 
the field is the diversity of tools researchers bring to it. A Workshop on 
Geometric Topology was held in June 1992 at Technion-Israel Institute 
of Technology in Haifa, to bring together researchers from different 
subfields to share knowledge, ideas, and tools. This volume contains the 
refereed proceedings of the conference. 

Contents 
A. J, Duncan and J, Howie, The 3-torus is Kervaire; M. Farber and J, Levine, 
A topological interpretation of the Atiyah-Patodi-Singer invariant; B. Fine 
and G. Rosenberger, On groups of special NEC type--A Freiheitssatz and 
related results for a class of multi-relator groups; D. Gillman, S. Matveev, 
and D. Rolfsen, Collapsing and reconstruction of manifolds; J, Hass, Metrics 
on manifolds with convex or concave boundary; K. N. Jones, Geometric 
structures on branched covers over universal/inks; U. Kaiser, Link homotopy 
and skein modules of 3-manifolds; U. Koschorke, Bordism of link maps and 
selfintersections; A. Leibman and D. Markushevich, The monodromy of the 
Brieskorn bundle; G. Masbaum and P. Vogel, Verlinde formulae for swfaces 
with spin structure; K. Miyazaki and A. Yasuhara, Knots that cannot be 
obtained from a trivial knot by twisting; B. Moishezon, The arithmetic of braids 
and a statement of Chisini; K. Morimoto, On tunnel number and connected 
sum of knots and links; R. Naimi, Essential laminations in 3-manifolds obtained 
by surgery on 2-bridge knots; F. Paulin, A dynamical system approach to free 
actions on JR.-trees: A survey with complements; S. Matveev and M. Polyak, On 
a tangle presentation of the mapping class groups of swfaces; M. Scharlemann 
and A. Thompson, Thin position for 3-manifolds; K. Taniyama, On embeddings 
of a graph into R 3 • 

1991 Mathematics Subject Classification: 57M05, 57M07, 57M25, 57M50, 
57Q45, 57M60 
ISBN 0-8218-5182-9, LC 94-11696, ISSN 0271-4132 
246 pages (softcover), May 1994 
Individual member $25, List price $42, Institutional member $34 
To order, please specify CONM/164N 
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p-Adic Monodromy and the 
Birch and Swinnerton-Dyer 
Conjecture 
Barry Mazur and Glenn 
Stevens, Editors 
Volume 165 

e Recent years have witnessed 
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significant breakthroughs in the theory of 
p-adic Galois representations and p-adic 
periods of algebraic varieties. This book 
contains papers presented at the Workshop 

on p-Adic Monodromy and the Birch and Swinnerton-Dyer Conjecture, 
held at Boston University in August 1991. The workshop aimed to 
deepen understanding of the interdependence between p-adic Hodge 
theory, analogues of the conjecture of Birch and Swiunerton-Dyer, 
p-adic uniformization theory, p-adic differential equations, and 
deformations of Galois representations. Much of the workshop was 
devoted to exploring how the special values of (p-adic and "classical") 
£-functions and their derivatives are relevant to arithmetic issues, 
as envisioned in "Birch-Swinnerton-Dyer-type conjectures", "Main 
Conjectures", and "Beilinson-type conjectures" ala Greenberg and 
Coates. 

Contents 
B. Mazur, On monodromy invariants occurring in global arithmetic, and 
Fontaine's theory; R. F. Coleman, A p-adic Shimura isomorphism and p-adic 
periods of modular forms; R. Coleman and J. Teitelbaum, Numerical solution 
of the p-adic hypergeometric equation; J, W. Jones, lwasawa L-functions 
and the mysterious £-invariant; K. Rubin, p-adic variants of the Birch and 
Swinnerton-Dyer conjecture for elliptic curves with complex multiplication; 
K. Kitagawa, On standard p-adic £-functions of families of elliptic cusp forms; 
K.-S. Tan, p-adic pairings; J, Silverman, Variation of the canonical height 
in algebraic families; E. de Shalit, Kronecker's polynomial, supersingular 
elliptic curves, and p-adic periods of modular curves; R. Greenberg, Trivial 
zeros ofp-adic £-functions; B. W. Jordan, Higher weight modular forms and 
Galois representations; R. Greenberg and G. Stevens, On the conjecture of 
Mazur, Tate, and Teitelbaum; H. Carayol, Formes modulaires et representations 
Galoisiennes a valeurs dans un anneau local complet; N. Jochnowitz, A 
p-adic conjecture about derivatives of L-series attached to modular forms; 
H. Darmon, Euler systems and refined conjectures of Birch Swinnerton-Dyer 
type; C. Klingenberg, On p-adic £-functions of Mumford curves. 

1991 Mathematics Subject Classification: 11G40; 14F30 
ISBN 0-8218-5180-2, LC 94-10073, ISSN 0271-4132 
315 pages (softcover), June 1994 
Individual member $30, List price $50, Institutional member $40 
To order, please specify CONM/165N 
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New Publications Offered by the AMS 

DIMACS: SERIES IN DISCRETE 
MATHEMATICS AND THEORETICAL 

COMPUTER SCIENCE 

Computational Support 
for Discrete Mathematics 
Nathaniel Dean and Gregory 
E. Shannon, Editors 
Volume 15 

With recent technological advances 
in workstations, graphics, graphical 
user interfaces, and object oriented 
programming languages, a significant 
number of researchers are developing 
general-purpose software and integrated 

software systems for domains in discrete mathematics, including 
graph theory, combinatorics, combinatorial optimization, and sets. 
This software aims to provide effective computational tools for 
research, applications prototyping, and teaching. In March 1992, 
DIMACS sponsored a workshop on Computational Support for Discrete 
Mathematics in order to facilitate interactions between the researchers, 
developers, and educators who work in these areas. Containing refereed 
papers based on talks presented at the workshop, this volume documents 
current and past research in these areas and should provide impetus for 
new interactions. 

Contents 
A. Bhansali and S. S. Skiena, Analyzing integer sequences; M. Stallmann, 
R. Cleaveland, and P. Hebbar, GDR: A visualization too/for graph algorithms; 
G. Havas and E. F. Robertson, Application of computational tools for finitely 
presented groups; P. A. Gloor, I. Lee, and A. Velez-Sosa, Animated algorithms: 
Computer science education with algorithm animation; J. Abello, S. Sudarsky, 
T. Veatch, and J. Waller, AGE: An animated graph environment; D. S. Dillon 
and F. R. Smietana, An interactive, graphical, educationally oriented graph 
analysis package; G. H. Bradley and H. F. Oliveira, Network assistant: To 
construct, test, and analyze graph network algorithms; K.-W. Lib, N. Dean, and 
M. Mihail, Computing spanning trees in NETPAD; B. M. E. Moret and H. D. 
Shapiro, An empirical assessment of algorithms for constructing a minimum 
spanning tree; C. Thomborson, B. Alpern, and L. Carter, Rectilinear Steiner 
tree minimization on a workstation; P. Schorn, The XYZ GeoBenchfor the 
experimental evaluation of geometric algorithms; D. A. Berque and M. K. 
Goldberg, Monitoring an algorithm's execution; T.-S. Hsu, V. Ramachandran, 
and N. Dean, Implementation of parallel graph algorithms on the MasPar; 
A. L. Buchsbaum and M. Mihail, Monte Carlo and Markov chain techniques 
for network reliability and sampling; D. D. Harms, J. S. Devitt, and C. J. 
Colbourn, Networks and reliability in MAPLE; G. Zimmerman, A. H. 
Esfahanian, and D. Vasquez, GMP!X, An X-windows based graph manipulation 
package; C. Gomez and M. Goursat, METANET: A system for network 
analysis; V. J. Leung, M. B. Dillencourt, and A. L. Bliss, GraphTool: A 
tool for interactive design and manipulation of graphs and graph algorithms; 
M. Krishnamoorthy, A. Suess, M. Onghena, F. Oxaal, and T. Spencer, 
Improvements to GraphPack: A system to manipulate graphs and digraphs; J. I. 
Helfman and J. L. Gross, Extending a graph browser for topological graph 
the01y; L.A. Sanchis, Test case construction for the vertex cover problem; 
M. Delest and N. Rouillon, CaliCo: Software for combinatorics; M. Delest, 
Formal calculus and enumerative combinatorics; K. Sutner, Implementing finite 
state machines; D. Caugherty and S. H. Rodger, NPDA: A tool for visualizing 
and simulating nondeterministic pushdown automata; I. J. Dejter, Recognizing 
the hidden structure of Cayley graphs; D. Moller and R. Miiller, A concept for 
the representation of data and algorithms. 

1991 Mathematics Subject Classification: 68-XX; 05-XX 
ISBN 0-8218-6605-2, LC 94-10076, ISSN 1052-1798 
399 pages (hardcover), June 1994 
Individual member $46, List price $77, Institutional member $62 
To order, please specify DIMACS/15N 

MATHEMATICAL SURVEYS 
AND MONOGRAPHS 

Geometric Analysis 
on Symmetric Spaces 
Sigurdur Helgason 
Volume39 

Among Riemannian manifolds, 
symmetric spaces (in the sense of Cartan) 
provide an abundant supply of elegant 
examples, the structures of which are 
enhanced by the rich theory of sernisimple 
Lie groups. On these spaces, global 
analysis, particularly integration theory and 

partial differential operators, arises in a natural way by the requirement 
of geometric invariance. In Euclidean space these two subjects are 
related by the Fourier transform. The Peter-Weyl theory for compact 
groups, and Cartan's refinement of it, provides a way to develop 
harmonic analysis on compact symmetric spaces. The noncompact 
symmetric spaces, however, present a multitude of new and natural 
problems. This book is devoted to geometric analysis on noncompact 
Riemannian spaces. Known for his high-quality expositions, Helgason 
received the 1988 AMS Steele Prize for Expository Writing for books 
on differential geometry, Lie groups, and symmetric spaces. The 
exposition in this book is easily accessible to readers with modest 
background in semisimple Lie group theory. In particular, familiarity 
with representation theory is not needed. 

Contents 
A duality in integral geometry; A duality for symmetric spaces;, The Fourier 
transform on a symmetric space; The Radon transform on X and on Xo. 
Range questions; Differential equations on symmetric spaces; Eigenspace 
representations; Solutions to exercises; Bibliography. 

1991 Mathematics Subject Classification: 43A85, 53C35, 22E46, 22E30, 43A90, 
44Al2, 32M15; 53C65, 58035, 31A20, 43A35, 35L05 
ISBN 0-8218-1538-5, LC 93-48556, ISSN 0076-5376 
611 pages (hardcover), May 1994 
Individual member $43, List price $71, Institutional member $57 
To order, please specify SURV/39N 
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Prime Ideals In Skew and 
q-Skew Polynomial Rings 

K.R.Goodeilrl 
ES,l..,wer 

Prime Ideals in Skew and 
q-Skew Polynomial Rings 
K. R. Goodearl and 
E. S. Letzter 
Volume 109, Number 521 

There has been continued interest 
in skew polynomial rings and related 
constructions since Ore's initial studies 
in the 1930s. New examples not covered 
by previous analyses have arisen in the 
current study of quantum groups. The 

aim of this work is to introduce and develop new techniques for 
understanding the prime ideals in skew polynomial rings S = R[y; r, 8], 
for automorphisms r and r-derivations 8 of a noetherian coefficient ring 
R. Goodearl and Letzter give particular emphasis to the use of recently 
developed techniques from the theory of noncommutative noetherian 
rings. When R is an algebra over a field k on which r and 8 act trivially, 
a complete description of the prime ideals of S is given under the 
additional assumption that r- 18r = q8 for some nonzero q E k. This 
last hypothesis is an abstraction of behavior found in many quantum 
algebras, including q-Weyl algebras and coordinate rings of quantum 
matrices, and specific examples along these lines are considered in 
detail. 

Contents 
Introduction; Preliminaries for S = R[y; r, 8]; Tau-delta-prime coefficient rings; 
Each prime ideal of S is associated to a unique T-orbit in spec R: Annihilator 
primes and induced bimodules; Prime ideals in quadratic (-I)-skew extensions; 
Prime ideals in S associated to infinite orbits. The general case; Prime ideals 
inS associated to infinite orbits. The q-skew case; Prime ideals inS associated 
to finite orbits. The general case: Prime ideals in S associated to finite orbits. 
The q-skew case; Classification of prime ideals in q-skew extensions; Irreducible 
finite dimensional representations of q-skew extensions; Quanti=ed Wevl 
algebras; Prime factors of coordinate rings of quantum matrices: Chafns of 
prime ideals in iterated Ore extensions; References. 

1991 Mathematics Subject Classification: 16D30, 16P40, 16S36 
ISBN 0-8218-2583-6, LC 94-4145, ISSN 0065-9266 
106 pages (softcover), May 1994 
Individual member $19, List price $32, Institutional member $26 
To order, please specify MEM0/109/521N 
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Principal Currents for a 
Pair of Unitary Operators 
Joel D. Pincus and Shaojie 
Zhou 
Volume 109, Number 522 

Principal currents were invented 
@ to provide a noncommutative spectral 

theory in which there is still significant 
localization. These currents are often 
integral and are associated with a vector 
field and an integer-valued weight which 

plays the role of a multi-operator index. The study of principal 
currents involves scattering theory, new geometry associated with 
?perator algebras, defect spaces associated with Wiener-Hopf and other 
mtegral operators, and the dilation theory of contraction operators. 
This monograph explores the metric geometry of such currents for a 

pair of unitary operators and certain associated contraction operators. 
Applications to Toeplitz, singular integral, and differential operators are 
included. 

Contents 
Introduction; The geometry associated with eigenvalues; The dilation space 
solution of the symbol Riemann Hilbert problem; The principal current for the 
operator-tuple {PhP,, WI, w,}; Estimates; The criterion for eigenvalues; 
The N(u-•) operator; The characteristic operatorfimction ofT1; Locali=ation 
and the "cut-down" property; The joint essential spectrum; Singular integral 
representations: Toeplitz operators with unimodular symbols; Cu-Contraction 
operators with (I, I) deficiency indices: Appendix A; Appendix B: Appendix C: 
References. 

1991 Mathematics Subject Classification: 47B20, 46A67, 46L45 
ISBN 0-8218-2609-3, LC 94-4146, ISSN 0065-9266 
103 pages (softcover), May 1994 
Individual member $19, List price $32, Institutional member $26 
To order, please specify MEM0/109/522N 
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Random Perturbations 
of Hamiltonian Systems 

M~rfo.l. Freldtln 
AJe:.:llnderD.Wentllf'll 

Random Perturbations of 
Hamiltonian Systems 
Mark I. Freidlin and 
Alexander D. Wentzell 
Volume 109, Number 523 

Random perturbations of Hamiltonian 
systems in Euclidean spaces lead to 
stochastic processes on graphs, and these 
graphs are defined by the Hamiltonian. In 
the case of white-noise type perturbations, 
the limiting process will be a diffusion 

process on the graph. Its characteristics are expressed through the 
Hamiltonian and the characteristics of the noise. Freidlin and Wentzell 
calculate the process on the graph under certain conditions and develop 
a technique which allows consideration of a number of asymptotic 
problems. The Dirichlet problem for corresponding elliptic equations 
with a small parameter are connected with boundary problems on the 
graph. 

Contents 
Introduction; Main results; Proof of Theorem 2.2; Proofs of Lemmas 3.2. 3.3. 
3.4; Proof of Lemma 3.5; References. 

1991 Mathematics Subject Classification: 60160, 60F17, 35B40, 34C29, 34F05 
ISBN 0-8218-2586-0, LC 94-4147, ISSN 0065-9266 
82 pages (softcover), May 1994 
Individual member $19, List price $31, Institutional member $25 
To order, please specify MEM0/109/523N 
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Iterating the Cobar Construction 

Iterating the Cobar 
Construction 
Justin R. Smith 
Volume 109, Number 524 

This book develops a new topological 
invariant called the m-structure, which 
incorporates all information contained in 
the canonical coproduct and the Steenrod 
operations. Given a chain complex 
equipped with an m-structure, Smith 
shows that its cobar construction also has a 

natural m-structure. This derived m-structure of the cobar construction 
corresponds to the m-structure of the loop space of the original space 
under the map that carries the cobar construction to the loop space. 
This result allows one to form iterated cobar constructions which Smith 
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shows are homotopy equivalent to iterated loop spaces. These results 
are applied to the computation of the cohomology algebra structure of 
total spaces of fibrations. 

Contents 
Introduction; m-coalgebras; The bar and cobar constructions; Fibrations and 
twisted tensor products; Appendices; Bibliography. 

1991 Mathematics Subject Classification: 55S45; 55M99 
ISBN 0-8218-2588-7, LC 94-4140, ISSN 0065-9266 
141 pages (softcover), May 1994 
Individual member $21, List price $35, Institutional member $28 
To order, please specify MEM0/109/524N 
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Forme de Jordan de till M<modromie 
des Stngulart ... Super1so1Ees 

de Surfaces 

Forme de Jordan de 
Ia Monodromie des 
Singularites Superisolees 
de Surfaces 
Enrique Artai-Bartolo 
Volume 109, Number 525 

In this work, Artal-Bartolo calculates 
the Jordan form of the monodromy 
of surface superisolated singularities, 
using mixed Hodge structure. The main 
step in this computation is to present 

explicitly an embedded resolution for this family. It turns out that the 
topology of these singularities is sufficiently complicated to produce 
counterexamples to a conjecture of Yau, using the theory of projective 
plane curves. 

Contents 
Introduction; Forme de Jordan et SHM; Les singularites superiso/ees; Le 
deuxieme polyn{)me de Jordan; Le premier polyn{)me de Jordan; References 
bibliographiques. 

1991 Mathematics Subject Classification: 14B05, 32S55; 32S35, 32S50 
ISBN 0-8218-2587-9, LC 94-4141, ISSN 0065-9266 
84 pages (softcover), May 1994 
Individual member $19, List price $31, Institutional member $25 
To order, please specify MEM0/109/525N 

PROCEEDINGS OF THE STEKLOV 
INSTITUTE OF MATHEMATICS 

Proceedings of an All
Union School on the 
Theory of Functions 
(Miass, July 1989) 
S. B. Stechkin, Editor 
Volume 198 

This volume contains papers presented 
at the All-Union School on the Theory of 
Functions, held in Miass in July 1989. The 
papers examine topical trends in the theory 
of functions and their approximation. 

Among the topics included are extremal properties of functions, 
approximation and interpolation of functions by trigonometric 
polynomials and splines, widths of function classes, best approximation 
of operators, cubature formulas, and classical problems of analytic 
number theory. 

Contents 
V. V. Arestov, Best approximation of translation invariant unbounded operators 
by bounded linear operators; M.-B.A. Babaev, On the order of approximation 
of the Sobolev class w; by bilinear forms in Lpfor 1 S q S 2 S p S oo; V. M. 
Badkov, Asymptotic and extremal properties of orthogonal polynomials in the 
presence of singularities in the weight; Yu. S. Vasil' ev, Approximation by splines 
on an infinite interval; S. V. Konyagin, On estimates of Gaussian sums and 
Waring's problem for a prime modulus; 0. V. Matveev, Spline interpolation of 
functions of several variables, and bases in Sobolev spaces; A. V. Reztsov, On 
errors of parallelepiped cubature formulas on classes of differentiable functions; 
V. V. Tarkaev, On divergence of Fourier series in rearranged Price systems; 
D. S. Telyakovskii, On asymptotically monogenic functions; S. A. Telyakovskii, 
On approximation of differentiable functions of high smoothness by Fourier 
sums; N. N. Kholshchevnikova, On some thin sets in the theory of functions and 
topology; I. G. Thar'kov, Widths and an inequality of Jackson type for abstract 
functions; N. I. Chernykh, Jackson's inequality in Lp(O, 27r) (1 S p < 2) with 
sharp constant; V. T. Shevaldin, Lower estimates of the widths of some classes 
of periodic functions. 

1991 Mathematics Subject Classification: 11L05, 11P05, 30A05, 33C45, 41-:XX, 
42A10, 42A20, 46E35 
ISBN 0-8218-3153-4, ISSN 0081-5438 
255 pages (softcover), 1994 
Individual member $98, List price $163, Institutional member $130 
To order, please specify STEKL0/198N 

TRANSLATIONS OF MATHEMATICAL 
MONOGRAPHS 

Problems and Theorems 
in Linear Algebra 
V. V. Prasolov 
Volume 134 

New results in linear algebra appear 
constantly, as do new, simpler, and better 
proofs of old results. Many linear algebra 
results obtained in the past thirty years are 
accessible to undergraduate mathematics 
majors, but are usually ignored by 
textbooks. In addition, more than a few 

interesting old results are not covered in many books. In this book, 
Prasolov provides the basics of linear algebra, with an emphasis on new 
results and on nonstandard and interesting proofs. This book features 
about 230 problems with complete solutions. It would be an excellent 
supplementary text for an undergraduate or graduate algebra course. 

Contents 
Main notations and conventions; Determinants; Linear spaces; Canonical forms 
of matrices and linear operators; Matrices of special form; Multilinear algebra; 
Matrix inequalities; Matrices in algebra and calculus; Appendix; Bibliography; 
Subject index. 

1991 Mathematics Subject Classification: 15-01 
ISBN 0-8218-0236-4, LC 94-13332, ISSN 0065-9282 
225 pages (hardcover), June 1994 
Individual member $48, List price $80, Institutional member $64 
To order, please specify MMON0/134N 
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Modern Spherical 
Functions 
Masaru Takeuchi 
Volume 135 

This book presents an exposition 
of spherical functions on compact 
symmetric spaces, from the viewpoint of 
Cartan-Selberg. Representation theory, 
invariant differential operators, and 
invariant integral operators play an 
important role in the exposition. Takeuchi 

treats compact symmetric pairs, spherical representations for compact 
symmetric pairs, the fundamental groups of compact symmetric spaces, 
and the radial part of an invariant differential operator. Also explored 
are the classical results for spheres and complex projective spaces and 
the relation between spherical functions and harmonic polynomials. 
This book is suitable as a graduate textbook. 

Contents 
Introduction; Spherical functions; Compact symmetric pairs; Spherical functions 
on spheres and on complex projective spaces; Appendix; References; Subject 
index; Notation index. 

1991 Mathematics Subject Classification: 43-01; 53C35, 43A90 
ISBN 0-8218-4580-2, LC 93-24648, ISSN 0065-9282 
265 pages (hardcover), June 1994 
Individual member $78, List price $130, Institutional member $104 
To order, please specify MMON0/135N 

SOCIETE MATHEMATIQUE DE FRANCE, 
ASTERISQUE 

Seminaire Bourbaki, 
Volume 1992/93, Exposes 
760-774 
Volume 216 

Comme les precedents volumes de ce 
Seminaire, celui-ci contient quinze exposes 
de synthese sur des sujets d'actualite: sept 
exposes de geometrie ou de topologie, 
un de calcul stochastique, deux sur 
les polylogarithmes, un de geometrie 
arithmetique, deux d'analyse, un de theorie 

des systemes dynarnique, et un de theorie des groupes. On y trouve en 
particulier les resultats recents sur les invariants des noeuds, les orbites 
periodiques dans le probleme des trois corps, le nombre de points 
des varietes de Shimura, et la monodromie des sysremes differentiels 
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Asymptotic Behavior of Dissipative Systems, by 
Jack K. Hale, 1988, 198 pp. 

SURV/25WS $67 $20 

Operator Theory and Arithmetic in H 00 , by Hari 
Bercovici, 1988, 275 pp. 

SURV/26WS $82 $25 

Basic Hypergeometric Series and Applications, 
by Nathan J. Fine, 1988, 124 pp. 

SURV/27WS $49 $15 

Direct and Inverse Scattering on the Line, by 
Richard Beals, Percy Deift, and Carlos Tomei, 1988, 
209pp. 

SURV/28WS $66 $20 

The Markoff and Lagrange Spectra, by Thomas 
W. Cusick and Mary E. Flahive, 1989, 97 pp. 

SURV/30WS $49 $15 
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Representation Theory and Harmonic Analysis 
on Semisimple Lie Groups, edited by Paul J. Sally, 
Jr. and David A. Vogan, Jr., 1989, 350 pp. 

SURV/31WS $102 $31 

Proceedings of the Steklov 
Institute of Mathematics 

Asymptotic Methods and Stochastic Models in 
Problems of Wave Propagation (1968), edited by 
G. I. Petrasen' and K. P. Latysev, 1971, 256 pp. 

STEKL0/95WS $59 $18 

Limits of Indeterminacy in Measure of 
Trigonometric and Orthogonal Series (1967), by 
D. E. Men1sov, 1968, 67 pp. 

STEKL0/99WS $34 $10 

Polynomials Orthogonal Over a Region and 
Bieberbach Polynomials (1971), by P. K. Suetin, 
1974, 91 pp. 

STEKL0/100WS $49 $15 

The Theory of Extremal Problems for Univalent 
Functions of Class S (1972), by K. I. Babenko, 
1975, 327 pp. 

STEKL0/101WS $123 $37 

Theory and Applications of Differentiable 
Functions of Several Variables. Ill (1969), edited 
by S.M. Niko!1skir, 1971, 295 pp. 

STEKL0/105WS $62 $19 

Approximation of Periodic Functions (1971), 
edited by S. B. Steckin, 1974, 132 pp. 

STEKL0/109WS $58 $17 

Boundary Value Problems of Mathematical 
Physics. VI (1970), edited by 0. A. Ladyzhenskaja, 
1972,210 pp. 

STEKLO/llOWS $58 $17 

Theoretical Problems in Mathematical Statistics 
(1970), edited by Ju. V. Linnik, 1972, 316 pp. 

STEKLO/lllWS $75 $23 

Some Questions in Constructive Functional 
Analysis (1970), by Phan Dinh Dieu, 1974, 228 pp. 

STEKL0/114WS $93 $28 

Mathematical Questions in the Theory of Wave 
Diffraction. I (1971), edited by V. M. Babic, 1974, 
167 pp. 

STEKL0/115WS $82 $25 

Problems in the Theory of Point Explosion in 
Gases (1973), by V. P. Korobelnikov, 1976, 311 pp. 

STEKL0/119WS $92 $28 

Selected Problems of Weighted Approximation 
and Spectral Analysis (1974), by N. K. Nikol'skil, 
1976,276 pp. 

STEKL0/120WS $92 $28 

Logical and Logico-mathematical Calculi. II 
(1972), edited by V. P. Orevkov, 1974, 183 pp. 

STEKL0/121WS $66 $20 

Boundary Value Problems of Mathematical 
Physics. VIII (1973), edited by 0. A. 
Ladyzhenskaja, 1975,217 pp. 

STEKL0/125WS $89 $27 
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Boundary Value Problems for Differential 
Equations. III (1973), edited by V. P. Mihaflov, 
1975, 256 pp. 

STEKL0/126WS $84 $25 

Spectral Theory of Functions and Operators 
(1978), edited by N. K. Nikol1skil, 1980, 233 pp. 

STEKL0/130WS $70 $21 

Theory and Applications of Differentiable 
Functions of Several Variables. V (1974), edited 
by S.M. Nikol'skir, 1975, 252 pp. 

STEKL0/131WS $82 $25 

International Conference on Mathematical 
Problems of Quantum Field Theory and 
Quantum Statistics. I, Axiomatic Quantum Field 
Theory (1975), edited by V. S. Vladirnirov, 1978, 
260pp. 

STEKL0/135WS $107 $32 

Approximation of Functions and Operators 
(1975), edited by S. B. Steckin, 1977, 211 pp. 

STEKL0/138WS $67 $20 

Moduli of Families of Curves and Quadratic 
Differentials (1980), by G. V. Kuz' mina, 1982, 
231 pp. 

STEKL0/139WS $119 $36 

Theory and Applications of Differentiable 
Functions of Several Variables. VI (1976), edited 
by S.M. Nikol1skil, 1979, 312 pp. 

STEKL0/140WS $113 $34 

Geometric Problems in the Theory of Infinite
Dimensional Probability Distributions (1976), by 
V. N. Sudakov, 1979, 178 pp. 

STEKL0/141WS $78 $23 

Analytic Number Theory, Mathematical Analysis 
and Their Applications (1977), edited by N. N. 
Bogo1yubov, K. K. Mardzhanishvili eta!., 1980, 
220pp. 

STEKL0/143WS $96 $29 

Tauberian Theory and Its Applications (1979), by 
A. G. Postnikov, 1980, 138 pp. 

STEKL0/144WS $47 $14 

Boundary Value Problems of Mathematical 
Physics. X (1980), edited by 0. A. Ladyzhenskaja, 
1981, 213 pp. 

STEKL0/147WS $101 $30 

Theory and Applications of Differentiable 
Functions of Several Variables. VII (1979), edited 
by s. M. Nikol1skir, 1982, 336 pp. 

STEKL0/150WS $137 $41 

Spectral Theory of Functions and Operators. II 
(1981), edited by N. K. Nikol1skil, 1983, 176 pp. 

STEKL0/155WS $75 $23 

Theory and Applications of Differentiable 
Functions of Several Variables. VIII (1980), 
edited by S.M. Niko11skir, 1983, 283 pp. 

STEKL0/156WS $115 $35 

Distributive Lattices and their Applications in 
Complex Analysis (1983), by V. V. Zharinov, 1985, 
82pp. 

STEKL0/162WS $43 $13 

Code List Sale 

International Conference on Analytic Methods 
in Number Theory and Analysis (1984), by L. D. 
Kudryavtsev and K. I. Oskolkov, 1986, 319 pp. 

STEKL0/163WS $137 $41 

Algebra, Mathematical Logic, Number Theory, 
Topology (1984), edited by I. M. Vinogradov, 1986, 
267pp. 

STEKL0/168WS $124 $37 

Uniform Limit Theorems for Sums of 
Independent Random Variables, edited by I. V. 
Arak and A. Yu. Zaitsev, 1988, 222 pp. 

STEKL0/174WS $124 $37 

Theory and Applications of Differentiable 
Functions of Several Variables. XIII (1989), 
edited by S.M. Nikol 'ski!, 1990, 261 pp. 

STEKL0/187WS $127 $38 

Proceedings of Symposia in 
Applied Mathematics 

Applied Cryptology, Cryptographic Protocols, 
and Computer Security Models, edited by Richard 
A. DeMilio, George I. Davida, David P. Dobkin, 
Michael A. Harrison, and Richard J. Lipton, 1983, 
204pp. 

PSAPM/29WS $34 $10 

Proceedings of Symposia in 
Pure Mathematics 

Algebraic Topology, edited by Arunas Liulevicius, 
1971, 294 pp. 

PSPlnVU22WS $55 $17 

The Santa Cruz Conference on Finite Groups, 
edited by Bruce Cooperstein and Geoffrey Mason, 
1980, 634 pp. 

PSPUM/37WS $62 $19 

Geometric Measure Theory and the Calculus 
of Variations, edited by William K. Allard and 
Frederick J. Almgren, Jr., 1986, 464 pp. 

PSPUM/44WS $75 $23 

Selected Tables in 
Mathematical Statistics 

Dirichlet Distribution - Type 1, by M. Sobel, V. 
R. R. Uppuluri, and K. Frankowski, 1977, 309 pp. 

TABLES/4WS $42 $13 

Three set of tables. Variances and covariances 
of the normal order statistics for sample sizes 2 
to 50, by G. L. Tietjen, D. K. Kahaner, and R. J. 
Beckman; Means, variances and covariances of 
the normal order statistics in the presence of an 
outlier, by H. A. David, W. J. Kennedy, and R. D. 
Knight; Tables for obtaining optimal confidence 
intervals involving the chi-square distribution, by 
G. R. Murdock and W. 0. Williford, 1977, 263 pp. 

TABLES/5WS $38 $11 
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Three sets of tables. Expected sizes of a selected 
subset in paired comparison experiments, by 
B. J. Trawinski; Tables of admissible and optimal 
balanced treatment incomplete block (BTIB) 
designs for comparing treatments with a control, 
by Robert E. Bechhofer and Ajit C. Tarnhane; 
Expected values and variances and covariances 
of order statistics for a family of symmetric 
distributions (student's t), by M. L. Tiku and 
S. Kumra, 1985, 270 pp. 

TABLES/8WS $42 $13 

Dirichlet Integrals of Type 2 and Their 
Applications. Milton Sobel, V. R. R. Uppuluri, and 
K. Frankowski, 1985,480 pp. 

TABLES/9WS $56 $17 

Two sets of tables. The distribution of positive 
definite quadratic forms, by B. K. Shah; 
Confidence limits on the correlation coefficient, 
by Robert E. Odeh, 1986, 347 pp. 

TABLES/lOWS $50 $15 

. Four sets of tables. Percentage Points of 
Multivariate Student t Distributions, by Robert E. 
Bechhofer and Charles W. Dunnett, 1988, 371 pp. 

TABLES/11WS $58 $17 

Selected Translations in 
Mathematical Statistics and 

Probability 

Twenty-five Papers on Statistics and Probability. 
1961, 306 pp. 

STAPR0/1WS $51 $15 

Eleven Papers From the Fourth Prague 
Conference on Information Theory Statistical 
Decision Functions and Random Processes, 1970, 
221 pp. 

STAPR0/8WS $42 $13 

Twenty-nine Papers on Statistics and Probability, 
1971, 315 pp. 

STAPR0/9WS $51 $15 

Thirty-two Papers on Statistics and Probability, 
1972, 314 pp. 

STAPRO/IOWS $50 $15 

Twenty-two Papers on Statistics and Probability, 
1973,279 pp. 

STAPR0/11WS $45 $14 
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Twenty Papers on Statistics and Probability, 
1973, 312 pp. 

STAPR0/12WS $62 $19 

Twenty Papers on Statistics and Probability, 
1973, 298 pp. 

STAPR0/13WS $75 $23 

Twenty-four Papers on Statistics and Probability, 
1978, 296 pp. 

STAPR0/14WS $80 $24 

Eighteen Papers on Statistics and Probability, 
1981, 317 pp. 

STAPR0/15WS $79 $24 

Fourteen Papers on Statistics and Probability, 
1985, 138 pp. 

STAPR0/16WS $77 $23 

SIAM-AMS Proceedings 

Mathematical Aspects of Electrical Network 
Analysis, edited by Frank Harary and Herbert S. 
Wilf, 1971,206 pp. 

SIAMS/3WS $37 $11 

Mathematical Psychology and Psychophysiology, 
edited by Stephen Grossberg, 1981, 318 pp. 

SIAMS/13WS $49 $15 

Translations of Mathematical 
Monographs 

Expansions in Eigenfunctions of Selfadjoint 
Operators, by Ju. M. Berezanskil, 1968, 809 pp. 

MMON0/17WS $92 $28 

Direct and Inverse Imbedding Theorems, by L. 
D. Kudrjavcev, 1974, 206 pp. 

MMON0/42WS $66 $20 

Introduction to the Theory of Entire Functions of 
Several Variables, by L. I. Ronkin, 1974, 273 pp. 

MMON0/44WS $80 $24 

Systems of Quasilinear Equations and Their 
Applications to Gas Dynamics, by B. L. 
Rozdestvenskil and N. N. Janenko, 1983,676 pp. 

MMON0/55WS $198 $59 

Lattices with Unique Complements, by V. N. Salil, 
1988, 113 pp. 

MMON0/69WS $63 $19 

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY 

Code List Sale 

Space Mappings with Bounded Distortion, by Yu. 
G. Reshetnyak, 1989, 362 pp. 

MMONomws $150 $45 

Thkey Citation Index 

Volume 1: The Statistics Cumlndex, by James L. 
Dolby and John W. Tukey, 1973, 498 pp. 

TUKEY/lWS $57 $17 

Volume 2: Index to Statistics and Probability: 
The Citation Index, by John W. Tnkey, 1973, 
1269 pp. 

TUKEY/2WS $129 $39 

Volumes 3 and 4: Index to Statistics and 
Probability: Permuted Titles, by Ian C. Ross and 
John W. Tukey, 1975, 2384 pp. 

TUKEY/3/4WS $147 $44 

Volume 5: Index to Statistics and Probability: 
Locations and Authors, by Ian C. Ross and John 
W. Tukey, 1973, 1092 pp. 

TUKEY/5WS $115 $35 

Volume 7: The Library & Information Science 
Cumlndex, by Frederick G. Kilgour, 1973, 722 pp. 

TUKEY/7WS $63 $19 

Vestnik of the Leningrad 
University (Mathematics) 

Journal 

Volume 13 (1981) 
VEST/13WS 

Volume 15 (1983) 
VEST/15WS 

$246 

$246 

$74 

$74 

Publications not in Series 

French Mathematical Seminars, Second Edition 
Compiled by Nancy D. Anderson, 1989, 178 pp. 

FRENCHSEMWS $40 $12 

John von Neumann, 1903-1957, edited by J. C. 
Oxtoby, B. J. Pettis, and E. B. Price, 1966, 129 pp. 

JVNWS $38 $11 
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Discount applies only to the publications on the previous pages. Orders must be sent on this Warehouse Sale form or facsimile. 
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Address ----------------------------------

Name ------------------------------------
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For orders with remittances: 
American Mathematical Society 
P. 0. Box 5904 
Boston, MA 02206-5904 
401-455-4000 

Qty Code Title 

For VISA or MasterCard orders: 
American Mathematical Society 
P. 0. Box 6248 
Providence, Rhode Island 02940-6248 
800-321-4AMS (321-4267) 
cust-serv@math.ams.org 

Sale Price 

$ $ 

Optional delivery by air to foreign addresses, add $6.50 per copy. 

Residents of Canada, please include 7% GST. Total due 

Charge by Phone in the United States and Canada 800-321-4AMS (321-4267) 
Please specify Warehouse Sale to ensure proper discount. 

_ Check or Money Order VISA MasterCard 

Card Number _______________________ _ Expiration Date'---------

Signature-----------------------------------------

$ 

Total 

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; exclusive distributor of AMS books. INDIA: International Book Agency, Flat No.2, NiralaMarket, NiralaNagar, Lucknow, 226-020, India. 
Tel: 70506, Fax Nos: 79079, 242061, 230376; exclusive distributor of AMS books. JAPAN: Maruzen Co. Ltd., P. 0. Box 5050, Tokyo 
lntemationall00-31, Japan. Tel. Tokyo: 03-3272-7211, Telex J26516; exclusive distributor of AMS books and journals. 
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AMS Reports and Communications 

The January Meeting 
in Cincinnati 

The January 1994 Joint Mathematics 
Meetings, including the 1 OOth annual 
meeting of the American Mathemati
cal Society, the 77th annual meeting 
of the Mathematical Association of 
America, and the 1994 annual meet
ings of the Association for Women in 
Mathematics and of the National As
sociation of Mathematicians, were held 
January 12-15 (Wednesday-Saturday), 
1994, in Cincinnati, Ohio. Scientific 
sessions took place in the Cincinnati 
Convention Center, the Clarion Ho
tel Cincinnati, and the Hyatt Regency 
Cincinnati. There were 3,463 registrants, 
including 2,373 members of the Society. 

AMS-MAA Invited Addresses. 
By invitation of the AMS-MAA Joint 
Program Committee, four speakers ad
dressed the AMS and MAA on his
tory or developments of mathematics. 
The speakers, their affiliations and ti
tles were: GEORGIA M. BENKART, Uni
versity of Wisconsin, Madison, A tale 
of two groups; SUBRAHMANYAN CHAN
DRASEKHAR, Lab Astrophys & Space Re
search and University of Chicago, Some 
propositions from Newton's Principia; 
LA.szL6 Lov A.sz, Eotvos Lonind Tu
domanyegyetem (Budapest, Hungary), 
and Princeton University, Random walks 
and volume; and KENNETH A. RIBET, 
University of California, Berkeley, Over
view and update on Fermat's last theo
rem. They were introduced by Richard 
A. Brualdi, Richard A. Askey, Laszlo 
Babai, and Barry Mazur, respectively. 

Sixty-seventh Josiah Willard 
Gibbs Lecture. RoBERT C. MAY of 
Oxford University presented the 1994 
lecture. It was _entitled Necessity and 
chance: deterministic chaos in- ecology 
and evolution. Ronald L. Graham, Presi
dent of the Society, introduced Professor 
May. 
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Retiring Presidential Address. 
MICHAEL ARTIN, Massachusetts Insti
tute of Technology, delivered his Re
tiring Presidential Address on Noncom
mutative projective geometry. Ronald L. 
Graham introduced Ex-president Artin. 

Colloquium Lectures. A series of 
three Colloquium Lectures was deliv
ered by JEAN BouRGAIN, of IHES and 
the University of illinois, Urbana-Cham
paign, on the topic Harmonic analysis 
and nonlinear evolution equations. Pre
siding at the lectures were Ronald L. 
Graham, lvar Stakgold, and Earl R. 
Berkson. 

Invited Addresses. By invitation 
of the AMS Program Committee for 
National Meetings, there were five fifty
minute invited addresses. The speak
ers, their affiliations, and the titles 
of their talks were: JACQUES C. HuR
TUBISE, McGill University, Particle con
figurations, instantons, and holomor
phic maps; JAMES M. HYMAN, Los Alamos 
National Laboratory, The fundamental 
role of solitons in nonlinear dispersive 
PDE's; CARL POMERANCE, University of 
Georgia, Carmichael numbers; GILBERT 
STRANG, Massachusetts Institute ofTech
nology, Wavelets, filters, and unitary 
matrices; and RUTH J. WILLIAMS, Uni
versity of California, San Diego, Re
flecting Brownian motions. They were 
introduced by Benjamin M. Mann, Peter 
D. Lax, Ronald L. Graham, Peter D. 
Lax, and Philip E. Protter, respectively. 

Special Sessions. By invitation 
of the same committee, there were nine
teen special sessions of selected twenty
minute papers. The topics and the names 
and affiliations of the organizers were as 
follows: 

Topology of High Dimensional Man
ifolds, FREDRIC D. ANCEL, University of 
Wisconsin, Milwaukee; 

History of Mathematics, W. THOMAS 
ARCHIBALD, Acadia University, and VIC-
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TOR J. KATz, University of the District 
of Columbia; 

Algebraic Topology and Dynamical 
Systems, ROBERT BROWN, University of 
California, Los Angeles, CHRISTOPHER 
K. McCoRD, University of Cincinnati, 
and KoNSTANTIN MISCHAIKOW, Georgia 
Institute of Technology; 

Undergraduate Research in Math
ematics, DAviD C. CAROTHERS, Hope 
College, and GERARD A. VENEMA, 
Calvin College; 

Meetings of Mathematicians, BET
TYE ANNE CASE, Florida State Univer
sity; 

Singular Boundary Value Problems, 
PAUL W. ELOE, University of Dayton; 

Operator Theory, Nonself Adjoint 
Operator Algebras, and Control The
ory, ARTHUR E. F'RAZHO, Purdue Uni
versity, and GARY WEISS, University of 
Cincinnati; 

Representation Theory and Harmonic 
Analysis, KENNETH I. GROSS, University 
of Vermont, DoNALD ST. P. RICHARDS, 
University of Virginia, and PAUL J. 
SALLY, University of Chicago; 

C*-algebras and von Neumann Al
gebras, HERBERT HALPERN, VICTOR G. 
KAFTAL, and SHUANG ZHANG, Univer
sity of Cincinnati; 

Quasiconformal Mappings in Anal
ysis, DAVID A. HERRON, University of 
Cincinnati, and SUSAN G. STAPLES, Col
lege of Staten Island, CUNY; 

Geometry and Topology of Moduli 
Spaces, JACQUES C. HURTUBISE, McGill 
University; 

Geometric Applications of Operator 
Algebras and Index Theory, JEROME 
KAMINKER, Indiana University-Purdue 
University at Indianapolis; 

Modern Methods in Continuum The
ory, KRYSTYNA M. KUPERBERG and 
PIOTR MINC, Auburn University; 

Quadratic Forms and Division Al
gebras, DAVID B. LEEP, University of 
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Kentucky, DANIEL B. SHAPIRO, Ohio 
State University, and TARA L. SMITH, 
University of Cincinnati; 

Advances in Function Theoretic M eth
ods, PETER A. McCoY, U. S. Naval 
Academy; 

Stochastic Analysis, PHILIP E. PRoT
TER, Purdue University; 

Scientific Computing, SEENITH SIVA
SUNDARAM, Embry-Riddle Aeronautical 
University; 

Wavelets and Their Applications, 
GILBERT STRANG, Massachusetts Insti
tute of Technology; 

Nonlinear Partial Differential Equa
tions and Applications, HoNG-MING 
YIN, Notre Dame University. 

AMS-MAA Special Session. By 
invitation of the same committee and 
in conjunction with the MAA, there was 
a jointly sponsored special session of se
lected twenty-minute papers. The topic 
was Mathematics and education re
form; the organizers and their affiliations 
were NAOMI FISHER and PHILIP D. WAG
REICH, University of lllinois at Chicago, 
HARVEY B. KEYNES, University of Min
nesota, Minneapolis, KENNETH C. MIL
LETT, University of California at Santa 
Barbara, and HuGo Rossi, University of 
Utah. 

Contributed Papers. There were 
thirty-three AMS sessions of contributed 
ten-minute papers. The following math
ematicians presided at these sessions: 
Clinton Kolaski, Peter A. McCoy, An
nalisa M. Peterson, Gal Berkooz, Bonita 
A. Lawrence, John D. O'Neill, David 
J. Foulis, Theodore P. Hill, Mark B. 
McKinzie, Jon M. Clauss, Ron Brown, 
Neil Hindman, B. E. Peterson, Charles 
Holly, Peter A. Loeb, Gordon A. Swain, 
John Gregory, Cynthia E. Trimble, John 
A. Morrison, Francis A. Arlinghaus, 
Mitchell Kotler, Mark A. Smith, Thomas 
M. Halvarson, Daniel H. Luecking, 
David E. Tepper, Sanford Miller, An
drew J. Lazarus, Elinor Velasquez, Da
vide P. Cervone, Lance Barnett, Carl D. 
Mueller, T. Jiang, James R. Hughes, 
Thomas I. lvey, David Fisher, Os
valdo Marrero, Julie Kerr, Oved Shisha, 
Robert E. Leduc, Benjamin J. Ford, 
William Lundgren, G. Beate Zimmer, 
Warren Johnson, Ruth Meyer, Frank P. 
Weber, Lokenath Debnath, T. K. Put
taswamy, Matt D. Lunsford, Larry J. 
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Langley, Michael Monticino, Sebron C. 
Dale, Tzu-Chu Lin, Thomas McKenzie, 
A. Richmond, George Baloglou, John 
Jones, J. W. Neuberger, John Harri
son, J. B. Gamer, Don Redmond, John 
Cook, Andrew Mathas, David Skoug, 
William Feldman, Mark E. Huibregtse, 
Scott H. Hochwald, Malcolm Goldman, 
Rickey A. Kolb, J. Marshall Ash, Joyati 
Debnath, Ronald J. Knill, D. A. Rob
bins, Lawrence Crone, Bernard Harris, 
John McCleary, Matthew B. Stenzel, 
Michael J. Spurr, Alfredo J. Julian, Neal 
Brand, Gilbert G. Walter, Peter Brown, 
Luise-Charlotte Kappe, Douglas Harris, 
Michael Prophet, Francis D. Lonergan, 
Evelyn L. Hart, T. Christine Stevens, Jef
frey Lawson, Susan Addington, Kevin 
Strobel, A. Witt, Kevin Ford, Stephen 
G. Landry, Michael L. Johnson, and W. 
Christopher Lang. 

Science Policy Address. NEAL 
LANE, Director of the National Science 
Foundation, delivered a one-hour public 
policy address. His talk was cospon
sored by the Joint Policy Board for 
Mathematics (JPBM) and the Science 
Policy Committees of the AMS, MAA, 
and SIAM. 

Committee. DavidStyerofthe Uni
versity of Cincinnati served as chair of 
the Local Arrangements Committee. 

Robert J. Daverman 
Associate Secretary 
Knoxville, Tennessee 

The 890th Meeting 
in Lexington, Kentucky 

The 890th meeting of the Society was 
held in Lexington, Kentucky, on the Uni
versity of Kentucky campus on March 
18-19, 1994. There were 243 registrants, 
including 173 members of the Society. 

Invited Addresses. By invitation 
of the Southeastern Section Program 
Committee, there were four invited 
speakers. The speakers, their affilia
tions, and their titles were as fol
lows: JACK J. DONGARRA, Oak Ridge 
National Laboratory and University of 
Tennessee, Recent work in parallel al
gorithms for linear algebra; JAMES E. 
McCLURE, Purdue University, Applica
tions of Hochschild and Andre-Quillen 
homology to homotopy theory; GEORGE 
F. McNULTY, University of South Car-
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olina, Avoiding combinatorial patterns 
in strings of symbols; and DAVID R. 
MoRRISON, Duke University, Mirror 
symmetry and the quantum moduli space 
ofCalabi-Yau manifolds. 

The speakers were introduced by 
Carl W. Lee, Mark Hovey, Karen Collins, 
and Ron Donagi, respectively. 

Special Sessions. By invitation 
of the same committee, there were 
ten special sessions of selected twenty
minute papers. The topics of the sessions 
and the names and affiliations of the or
ganizers were as follows: 

Elliptic Genera and Elliptic Coho
mology, SERGE 0CHANINE, University 
of Kentucky. 

Geometric Group Theory and Metric 
Geometry, PHILIP L. BOWERS, Florida 
State University. 

Graph Theory, KAREN CoLLINS, Wes
leyan University, and EwA KUBICKA, 
University of Louisville. 

Homotopy Theory, MARK HoVEY, 
University of Kentucky, and JAMES E. 
McCLURE, Purdue University. 

Infinite Groups and Group Rings, 
JAMES C. BEIDLEMAN and DoNALD B. 
CoLEMAN, University of Kentucky. 

Inverse Spectral Problems: Theory 
and Computation, PETER D. HisLOP and 
PETER A. PERRY, University of Ken
tucky. 

Mathematics of Many-Body Quan
tum Theory, M. BETH RuSKAI, Univer
sity of Massachusetts at Lowell. 

Partial Differential Equations and 
Minimal Smoothness Condition, RussEL 
BROWN and JOHN LEWIS, University 
of Kentucky, and ZHONG-WEI SHEN, 
Purdue University. 

Quantum Algebraic Geometry, DAVID 
R. MoRRISON, Duke University. 

Workshop Based Calculus Interven
tions, MICHAEL B. FREEMAN, University 
of Kentucky. 

Contributed Papers. The general 
session of contributed papers was chaired 
by Raymond H. Cox. 

Committee. Raymond H. Cox of 
the University of Kentucky ably and ef
ficiently supervised local arrangements. 

Robert J. Daverman 
Associate Secretary 
Knoxville, Tennessee 
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Miscellaneous 

Personals 
Christian Berg, of the University of 
Copenhagen, has been elected president 
of the Danish Mathematical Society for 
1994-1995. 

David M. Bressoud, of Penn State 
University, was appointed professor in 
mathematics and computer science at 
Macalester College, St. Paul, MN, ef
fective September 1, 1994. 

The trustees of the Rollo David
son Trust have awarded Rollo Davidson 
Prizes for 1994 to Thomas S. Mount
ford, of the University of California at 
Los Angeles, for his work on interacting 
particle systems; and to Laurent Saloff
Coste, of the Universite Paul Sabatier 
(Toulouse), for his work on rates of con
vergence for Markov chains and random 
walks on finite groups. 

Deaths 
George A. W. Boehm, of New York, 
NY, died on October 7, 1993. He was 
born on August 3, 1922, and was a 
member of the Society for 34 years. 

Richard E. Chamberlin, of Salt 
Lake City, UT, died on March 14, 1994. 
He was born on March 20, 1923, and 
was a member of the Society for 46 
years. 

Edward J. Hannan, retired profes
sor from the Australian National Uni
versity, died on January 7, 1994. He was 
born on January 29, 1921, and was a 
member of the Society for 28 years. 

William E. Hartnett, retired pro
fessor from the State University of New 
York at Plattsburgh, died on October 14, 
1993. He was born on October 25, 1925, 
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and was a member of the Society for 39 
years. 

Emerson D. Jenkins, professor emer
itus of Kent State University, died on 
March 14, 1994. He was born in January 
1909 and was a member of the Society 
for 59 years. 

Fritz John, professor emeritus of the 
Courant Institute of New York Univer
sity, died on February 24, 1994. He was 
born in June 1910 and was a member of 
the Society for 58 years. 

Stephen C. Kleene, professor emer
itus of the University of Wisconsin at 
Madison, died on January 25, 1994. He 
was born on January 5, 1909, and was a 
member of the Society for 60 years. 

Alfred Raymond Manwell, Oak
ington, England, died on January 11, 
1994. He was born on August 23, 1920, 
and was a member of the Society for 11 
years. 

Ethel Ward McLemore, of Dallas, 
TX, died on January 12, 1994. She was 
born on January 2, 1908, and was a 
member of the Society for 31 years. 

Joseph Milkman, retired professor 
of mathematics from the U.S. Naval 
Academy, died on February 25, 1994. 
He was born on November 25, 1912, 
and was a member of the Society for 44 
years. 

John I. Nassar, senior professor at 
Muhlenberg College, died on January 
18, 1994. He was born on June 2, 1927, 
and was a member of the Society for 15 
years. 

George W. Reitwiesner, retired com
puter expert of Silver Spring, Maryland, 
died on December 27, 1993. He was born 
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on May 27, 1918, and was a member of 
the Society for 43 years. 

Hans-Egon Richert, of Blaustein, 
Germany, died on November 25, 1993. 
He was born on June 2, 1924, and was a 
member of the Society for 37 years. 

Leon C. Robbins, Jr., of Villanova 
University, died on December 19, 1993. 
He was born on March 4, 1923, and was 
a member of the Society for 40 years. 

Hans Rohrbach, professor emeri
tus of Johannes Gutenberg University, 
Mainz, Germany, died on December 19, 
1993. He was born on February 27, 
1903, and was a member of the Society 
for 35 years. 

John M. Smith, of George Mason 
University, died on February 25, 1994. 
He was born on April16, 1937, and was 
a member of the Society for 29 years. 

William F. Steele of Tiffin, Ohio, 
died on December 24, 1993. He was 
born on March 14, 1920, and was a 
member of the Society for 37 years. 

Wim Vervaat, of the University of 
Lyon I, died on January 31, 1994. He 
was born on July 15, 1942, and was a 
member of the Society for 19 years. 

Edward T. Wong, professor emeri
tus of Oberlin College, died on Decem
ber 26, 1993. He was born on December 
21, 1928, and was a member of the 
Society for 39 years. 

Erratum 
Henrik H. Martens was incorrectly 
reported as having died on October 10, 
1993. The actual date was October 12, 
1993. 



Visiting Mathematicians 

The list of visiting mathematicians includes both foreign mathematicians visiting in the United States and Canada, and Americans visiting 
abroad. Note that there are two separate lists. 

Name and Home Country 

Fang, S.-C. (U.S.A.) 

Gokhale, D. V. (U.S.A.) 

Lewis, Roger T. (U.S.A.) 

Saito, Yoshimi (U.S.A.) 

Schonmann, Roberto (U.S.A.) 

Simmonds, James G. (U.S.A.) 

Wang, Y. H. (Canada) 

Alencar, Raymundo (Brazil) 

Aulaskari, Rauno (Finland) 

Barbu, Viorel (Romania) 

Benjamin, T. Brooke (United 
Kingdom) 

Berestovskii, Valerii N. (Russia) 

Cheng, Philip E. (Taiwan, 
R.O.C.) 

Dougalis, Vassilios A. (Greece) 

Eichhorn, Jiirgen (Germany) 

Fu, Hung-Lin (Republic of 
China) 

Goryunov, Victor (Russia) 

Grace, S. R. (Egypt) 

Grimmet, Geoffrey (England) 

Hejny, Milan (Czech Republic) 

Held, Martin (Austria) 

Hernandez, Eugenio (Spain) 

Herzog, Marcel (Israel) 

Jadczyk, Arkadiusz (Poland) 

Kaniuth, Eberhard (Germany) 

Karonski, Michal (Poland) 

Kim, Hee-Jae (Korea) 

American Mathematicians Visiting Abroad 
Host Institution 

National Cheng-kung University, 
Taiwan, R.O.C. 

University of Pooma, India 

University of Oslo, Norway 

University of Heidelberg, Germany 

University of Rome, Italy 

University of Paris VI, France 

Tunghai University, Taiwan, R.O.C. 

Field of Special Interest 

Mathematical Programming 

Information Theory Non-parametric 
Inference 

Partial Differential Equations, 
Ordinary Differential Equations 

Differential Operators, Mathematical 
Physics 

Probability, Mathematical Physics 

Structural Mechanics 

Probability and Statistics 

Visiting Foreign Mathematicians 
Kent State University 

University of Hawaii 

Ohio University 

Pennsylvania State University 

University of Tennessee, Knoxville 

Harvard University 

University of Tennessee, Knoxville 

Emory University 

Auburn University 

University of Georgia 

University of Saskatchewan 

University of Utah 
Concordia University, Montreal 

State University of New York at Stony 
Brook 

Washington University, St. Louis 

University of Hawaii 

University of Florida 

University of Saskatchewan 

Emory University 
University of Georgia 

Functional Analysis 

Function Theory 

Optimal Control of Partial Differential 
Equations 

Fluid Dynamics 

Differential Geometry 

Non-parametric Statistics, Biostatistics, 
Semi-parametric Statistical 
Modeling 

Numerical Analysis, Differential 
Equations 

Geometric Analysis 

Design and Graph Theory 

Topology 

Ordinary Differential Equations 

Applied Mathematics 

Mathematics Education 

Computational Geometry 

Wavelet Theory 
Group Theory 
Mathematical Physics 

Harmonic Analysis 
Probability and Discrete Mathematics 

Statistical Computing 
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Period of Visit 

5/94- 6/94 

1194- 9/94 

1195- 6/95 

9/94- 3/95 

9/94- 12/94 
9/94- 6/95 
9/94- 5195 

1/95- 6/95 
10/93 - 12/94 
12/94- 6/95 

8/94- 3/95 

8/94- 12/94 
8/94- 7/95 

8/94- 12/94 

9/94- 10/94 
8/94- 8/95 

1/94- 6/94 
7/94- 8/94 
4/95- 7/95 
5/94- 6/94 
9/93- 7/95 

9/94- 1/95 
8/94- 7/95 
9/94- 9/94 
9/94- 12/94 
9/94- 12/94 
2/94- 2/95 
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Visiting Mathematicians

Name and Home Country Host Institution Field of Special Interest Period of Visit

Kim, Taeboo (Korea) Pennsylvania State University Differential Equations 8/94 - 2/95
Lindstrom, Michael (Finland) Kent State University Functional Analysis 1/95 - 6/95
Low, Lewis (Australia) Illinois State University Number Theory, Combinatorics 8/94 - 12/94
Malone, John (Australia) Illinois State University Mathematics Education 10/94 - 11/94
Maruyama, Ken-ichi (Japan) Memorial University of Newfoundland Algebraic Topology 10/94 - 7/95
Matveev, V. B. (Russia) Clarkson University Solitons 9/94 - 10/94
Mori, Shigefumi (Japan) University of Utah Algebraic Geometry 4/95 - 6/95
Mundruczo, Gyorgy (Hungary) University of New Hampshire Statistics 8/92 - 8/94
Nordstrom, Kenneth (Finland) University of Maryland, Baltimore Statistics 9/94 - 8/95

County
Ponenti, Pierrejean (France) Washington University, Saint Louis Wavelet Theory 9/94 - 12/94
Ptak, Marek (Poland) University of Georgia Analysis 9/93 - 6/94
Rubin, M. (Israel) Bowling Green State University Logic and Algebra 8/94 - 12/94
Saber, Hashim (Iraq) University of Montana Numerical Analysis 8/93 - 7/94
Schmidt, E. Tamas (Hungary) University of Manitoba Universal Algebra 6/94 - 7/94
Sen, Rathin (Israel) Concordia University, Montreal Mathematical Physics 8/94 - 9/94
Seneta, Eugene (Australia) The University of Chicago Statistics 10/94 - 12/94
Serre, Jean-Pierre (France) Harvard University Number Theory 10/94 - 12/94
Shapiro, Leonid (Russia) University of Manitoba Topology 5/94 - 6/94
Shin, Jong Moon (Korea) Pennsylvania State University Topology Semigroup/Algebra 8/94 - 1/95
Simpson, Jamie (Australia) Illinois State University Number Theory, Combinatorics 7/94 - 11/94
Soria, Fernando (Spain) Washington University, Saint Louis Wavelet Theory 1/95 - 6/95
Spiegel, Hartmut (Germany) Illinos State University Mathematics Education 9/94 - 10/94
Tweddle, Ian (Scotland) University of Florida Functional Analysis 5/94 - 6/94
Torresani, Bruno (France) Washington University, Saint Louis Wavelet Theory 9/94 - 12/94
Wiegandt, Richard (Hungary) University of Southwestern Louisiana Algebra 1/95 - 5/95
Winther, Ragnar (Norway) Pennsylvania State University Numerical Analysis 8/94 - 12/94
Wysoczanski, Janusz (Poland) University of Saskatchewan Harmonic Analysis 1/94 - 12/94
Xu, Taixi (China) Emory University Integrable Systems 5/94 - 4/95
Xunwu, Cai (People's Republic University of Alabama at Birmingham Fuzzy Logic 3/94 - 9/94

of China)
Zak, Tomasz (Poland) University of Tennessee, Knoxville Probability Theory 8/94 - 5/95
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New Members of the AMS 

ORDINARY MEMBERS 
Ray V Adams, Worcester 

Polytechnic Institute, MA 
Eaman Al-Khouja, Aleppo Univ, 

Syria 
Michael D Allen, Wichita Falls, TX 
Jorgen Ellegaard Andersen, Univ of 

California Berkeley 
Peter Alain Antal, Eidgen Technische 

Hochschule, Zurich, Switzerland 
Jan Awrejcewicz, Technical Univ of 

Lodz, Poland 
Yongju Bae, Taegu National Univ of 

Education, Korea 
David Joseph Bale, Univ of Regina, 

Saskatchewan, Canada 
Barry Beerman, Hewlett, NY 
Frank Erich Beichelt, Hilbersdorf, 

Germany 
Edward Bishop, Arlington, MA 
Dines Bjorner, Univ of Macau, 

Macau 
Lirio Blado Gregorio, Univ of the 

Philippines, Quezon, Republic 
of Philippines 

Fernando Blasco, Univ Polytechnic 
of Madrid, Spain 

Miha Boltezar, Univ of Ljubljana, 
Slovenia 

David Borthwick, Univ of Michigan, 
Ann Arbor 

Lawrence David Bowie, Chicago, IL 
Michael Lynn Branum, Arbyrd, MO 
Alexander Sergeevich Bratus, 

Moscow, Russia 
Shanghe Cai, Curriculum & 

Teaching Materials Research 
Institute, Beijing, People's 
Republic of China 

William N Campbell, Victorville, CA 
Maria Helen Jardim Campos, Univ 

of Brasilia, Brazil 
Abderrahmane Chakak, Tetouan, 

Morocco 
Chatchawin Charoen-Rajapark, 

Bangkok, Thailand 
Lawrence Chen, St Laurent, Quebec, 

Canada 
Shaozhong Cheng, Ningbo Univ, 

People's Republic of China 
Jin-Hyeock Choi, Pohang Institute of 

Science & Technology, Korea 
Q-Heung Choi, Inha Univ, Incheon, 

Korea 

Seiyoung Chung, Chungnam 
National Univ, Taejon, Korea 

Jennifer Elaine Courter, San Luis 
Obispo, CA 

Hai Dinh Dang, Mississippi State 
Univ, MS 

Constantino De Sousa, Bage, Brazil 
Marian Deaconescu, Kuwait Univ, 

Safat 
Pierre R Deligne, Institute for 

Advanced Study, Princeton, NJ 
Graham C Denham, Univ of British 

Columbia, Vancouver, Canada 
David Dennis, Lansing, NY 
Subhankar Dhar, Univ of South 

Florida, Tampa 
Jay Robert Dorfman, Univ of 

Maryland, College Park 
Sarah Elizabeth Drucker, Chicago, IL 
Andrej Dujella, Univ of Zagreb, 

Croatia 
Holger Duwiger, Berlin, Germany 
Jack Eidswick, Univ of Montana, 

Missoula 
Juri Engelbrecht, Institute of 

Cybernetics, Tallinn, Estonia 
Nuria Vanessa Flores Figueroa, 

Cartago, Costa Rica 
Stephen J Frornin, McMaster Univ, 

Hamilton, Ontario, Canada 
Svitan Gaborovic, Maribor, Slovenia 
Krzysztof Galicki, Univ of New 

Mexico, Albuquerque 
Alberto T Galindo, Univ 

Complutense de Madrid, Spain 
Biplab Ganguly, Kazakh Academy of 

Sciences, Alma-Ata, Kazakhstan 
Thomas K Gearhart, Capital Univ, 

Columbus, OH 
Sierksma Gerard, Univ of 

Groningen, Netherlands 
Dawn Marie Gibson, Saint Norbert 

College, DePere, WI 
Timothy Goggins, American 

Mathematical Society, 
Providence, RI 

Madge Goldman, Bryn Mawr, PA 
Raul B Gonzalez de Paz, Univ del 

Valle de Guatemala, Guatemala 
City 

Oliver A Goodman, Univ of 
Minnesota, Minneapolis 

Vaneeta Kaur Grover, New Delhi, 
India 

Archil Gulisashvili, Boston Univ, 
MA 

Henryk Gzyl, Caracas, Venezuela 
Luke Everett Hannah, Kent, OH 
Victor Harison, Univ de Madagascar, 

Antananarivo 
Marion Hase-McLellan, Denver, CO 
Zelin He, Nanjing Univ of Science 

& Technology, People's 
Republic of China 

Dona L Henderson, Vermillion, SD 
Elsie Hernandez-Saborio, Institute 

of Technology de Costa Rica, 
Cartago 

Donald Matthew Hill, Chicago, IL 
Le-Minh Hoang, Univ of Ho Chi 

Minh City, Vietnam 
Kresimir Horvatic, Univ of Zagreb, 

Croatia 
Zi-Xin Hou, Nankai Univ, Tianjin, 

People's Republic of China 
Leetsch Charles Hsu, Dalian Univ of 

Technology, People's Republic 
of China 

Lin Huang, Beijing Univ, People's 
Republic of China 

Ali Jaballah, San'a Univ, Republic 
ofYernen 

John Joannon, Hewlett, NY 
Algimantas Adoljas Jucys, Vilnius, 

Lithuania 
Joseph Kevra, Quantek Incorporated, 

Lyndhurst, NJ 
Jae-Gyeom Kim, Kyungsung Univ, 

Pusan, Korea 
Jonglak Kim, Seoul National Univ, 

Korea 
Oliver Ralph Knill, California 

Institute of Technology, 
Pasadena 

Yasuo Komori, Tokyo, Japan 
Norio Konno, Mathematical Sciences 

Institute, Ithaca, NY 
Vaclav Koubek, Prague, Czech 

Federal Republic 
Stefan J Krieger, Chicago, IL 
Alia D Kucher, Brattleboro, VT 
Pasquale Lapomorda III, 

Middletown, CT 
Linda Barker Lawton, Waco, TX 
Chang Koo Lee, Hanyang Univ, 

Seoul, Korea 
Changkil Lee, Seoul National Univ, 

Korea 
Tong-Su Lee, Univ of Ulsan, Korea 
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L Alfonso G Leon, Mexico, Mexico 
Aleksandr B Levin, Rockville, MD 
Pilar C Lim, Lindenwood, NJ 
Suttipan Limanond, Chandler, AZ 
Chuanrong Lu, Hangzhou Univ, 

People's Republic of China 
Olga Macedonska, Silesian Technical 

Univ, Gliwice, Poland 
Judith L Malcolm, College of New 

Caledonia, Prince George, 
British Columbia, Canada 

Jasbir Singh Manhas, Univ of 
Jammu, India 

Frederick E Martin, Ventura, CA 
Ian M McMillan, Belize 
Ghanshyam B Mehta, Univ of 

Queensland, Australia 
Arik A Melikyan, Russian Academy 

of Sciences, Moscow, Russia 
Erica Dawn Miller, Greensburg, PA 
Pablo Jose Mocskos, Wilde, 

Argentina 
Todd Robert Moir, Cherry Hill, NJ 
Lajos Molnar, Lajos Kossuth Univ, 

Debrecen, Hungary 
Elizabeth M Murphy, John Wiley & 

Son's Incorporated, New York, 
NY 

Ranjeev S Nobbee, Newark, NJ 
John G O'Hara, Univ of Botswana, 

Gaborone 
Raimund J Ober, Univ of Texas at 

Dallas, Richardson 
Zorana Ogrizovic, Univ of Novi Sad, 

Serbia 
S A Ovsienko, Kiev, Ukraine 
lvar Petersen, Institute of 

Cybernetics, Tallinn, Estonia 
Alexander Petukhov, Steklov 

Institute of Mathematics, St 
Petersburg, Russia 

Camille Piger, Palm Bay, FL 
K David Prince, Seattle, WA 
Marco A Pulido, Miami Lakes, FL 
Mauro Lviz Rabelo, Univ of 

Brasilia, Brazil 
Semyon Z Rafalson, Brooklyn, NY 
Jennifer Lynn Rice, Providence 

College, RI 
Todd Edgar Russ, Pembroke, NC 
Gabor N Sarkozy, Rutgers Univ, 

New Brunswick, NJ 
Ralph Joseph Scaccia, Burlington, 

VT 
Bret Scudder, Pleasant Hill, CA 
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New Members of the AMS

Ahmad Hani Shamsuddin, American
Univ of Beirut, Lebanon

Igor Alexandrovich Shevchuk,
Ukrainian Academy of Sciences,
Kiev, Ukraine

Kenneth Thomas Simpson,
Cambridge, MA

Hardiv Harris Situmeang, Jakarta,
Indonesia

Arkady Sobolev, San Francisco, CA
Mark Solomonovich, Univ of

Alberta, Edmonton, Canada
Christine E Soteros, Univof

Saskatchewan, Saskatoon,
Canada

Vera Wimtzky de Spinadel, Buenos
Aires, Argentina

Vytautas Antanas Statulgvicius,
Institute of Mathematics &
Informatics, Vienius, Lithuania

Chaowei Su, Northwestern
Polytechnic Univ, Xian,
People's Republic of China

Young Jin Suh, Andong Univ,
Korea

Daning Sun, Cariboo College,
Kamloops, British Columbia,
Canada

Peter C Tan, West Bank Demerara,
Guyana

Zi Zhou Tang, Academia Sinica,
Beijing, People's Republic of
China

Steven L Tanimoto, Univ of
Washington, Seattle

Zhen-huan Teng, Beijing Univ,
People's Republic of China

Dinesh S Thakur, Univ of Arizona,
Tucson

Daniel E Thies, Bloomington, IN
Robert E Thomas, Lafayette College,

Easton, PA
Anthony C Thompson, Dalhousie

Univ, Halifax, Nova Scotia,
Canada

Sergei Treil, Michigan State Univ,
East Lansing

Wilson C Tsao, Marlboro, MA
Vladimir I Venets, Russian Academy

of Science, Moscow, Russia
Nina Virchenko, Kiev, Ukraine
Paul Vjecsner, New York, NY
Long Wang, Beijing Univ, People's

Republic of China
Zhen-Peng Wang, East China

Normal Univ, Shanghai,
People's Republic of China

A Martin Wildberger, Mountain
View, CA

Todd Alan Williams, Van Buren, AR
Japheth Leo-Merlin Wood, Oakland,

CA
ZhiquanWu, Jilin, People's Republic

of China
Sharof Yarmukhamedov, Samarkand

State Univ, Uzbekistan
Dong Won Yu, Chung-Ang Univ,

Seoul, Korea
Ya-Xiang Yuan, Chinese Academy

of Science, Beijing, People's
Republic of China

Guanghua Zhang, Central Institute of
Nationalities, Beijing, People's
Republic of China

Shu-Guo Zhang, Sichuan Univ,
People's Republic of China

Shunian Zhang, Anhui Normal Univ,
Hefei, People's Republic of
China

Yicai Zhao, Guangxi Univ, Guilin,
People's Republic of China

Jian-hua Zheng, Tsinghua Univ,
Beijing, People's Republic of
China

Thilo Eduard Zieschang, Univof
Saarlandes, Saarbruecken,
Germany

Robert G de Boer, Vancouver,
British Columbia, Canada

Nathan Moreira dos Santos, Rio de
Janeiro, Brazil

RECIPROCITY MEMBERS
Deutsche Mathematiker-Vereinigung

e. V
Franz-Josef Drexler
Steffen Konig
Dirk Jens F Nonnenmacher
Friedmar J Schulz
Hans-Heinrich Volgiiartz
Alexander Zimmermann

Edinburgh Mathematical Society
Sergio Araya

Janos Bolyai Mathematical Society
Sandor Szabo

Korean Mathematical Society
Tae-Keug Lee
Yong-Hoon Lee
Dong-Yun Shin
Sangsup Yum

London Mathematical Society
Robert Sandling

Mathematical Society of Japan
Isamu Doku
Koji Fujiwara
Yasunao Hattori
Toshiharu Ikeda
Soichi Okada
Takashi Shioya
Mami Suzuki
Hiroshi Takeuchi

Real Sociedad Matematica EspaflOla
Enrique Macias-Virgos

Societe Mathematique Suisse
Daniel Mall

Societe Mathematique de Belgique
Freddy Eduard Dumortier

Societe Mathematique de France
Bruno Kahn
Bernard Leclerc

Sociedad Matematica Mexicana
Gerarda Emilo Garcia
S Juan Ruiz de Chavez

Sociedade Brasileira de Matematica
Aplicada e Computacional
Marcio Jose Horta Dantas

Sociedade Brasileira de Matematica
Marcelo Viana

Suomen Matemaattinen Yhdistys
Ari Ilmari Vesanen

Svenska Matematikersamfundet
Erik Henrik Palmgren

Wiskundig Genootschap
Iwan Maynard Duursma
'Hayrettin Yesiltepe

NOMINEE MEMBERS
American University

Betsy Jeanne Andersen
Kimberly E Long
Carol A Tascione

Amherst College
Rachel A Sunley
Jessica W Wolpaw

Andrews University
David John Buttler
Margaret N Hort
Lorie A Meola
Marvin R Puymon

Auburn University
Christopher S Britton
Murli Dhar Buluswar
Alexander Douglas Clark
Can Demirkaya
Cathy Anne Jenkins
Gregory Scott Mitchell
Michael Edwin Raines
Melissa A Sims
Ashley Kevin Traylor
Kimberly Ann Weems
Jane Kirchner West

Boston College
John D Bergin
Kathleen M Bourn
Carrie J Embleton
Carol Irene Flynn
Maura A Murray
Stephanie Ruggiano

Bowling Green State University
Thomas Lee Stallings
Kyle Hall Ward

Brandeis University
Louis H Kalikow

Brigham Young University
Chris Arthur Christopherson
Jerry Gribble
Junping Shi

Brock University
Sven Schachtel
Steffen Vogel

Brooklyn College, CUNY
Amy Carol Galtman
Du G Luong

California Polytech State University
Alton John Brann
Jon T Jacobsen
Jodi Ann Meyer
Matthew E White

California State University Los
Angeles
Mahyar A Amouzegar
Hugh M Griffith
Michael A Nasab

California State University
Northridge
Carolyn Joyce McElroy

California State University
Sacramento
Ann Michelle Norris

California State University,
Bakersfield
Kevin John Ellis
Maha E Haddad
Sharon L Johnston
Kathryn Alta Stark

California State University, Fullerton
Karl G Bauer
Stacey Francis Brogden
Sheila Marie Chew
David Lawrence Doyle
Kris S Engel
Deborah Lynn Falconer
James R Haldenwang
Carolyn Herzog
Janet E Higbee
Stephen N Huang
Irene 0 L Jones
Jonathan Kipling Knight
Kenneth Arnold Koci
Rebecca K Kromminga
Kelvin BLeeds
Mark A Lehman
Thea L Melillo
Kathleen Virginia Moore
Debra L Payne
Randy J Scott
Daniel Arthur Wood

California State University, Long
Beach
Thomas Lewandowski
Mark Littrell

Calvin College
Timothy J Hollebeck
John D Timmer

Canisius College
Leonid A Khinkis

Carleton University
David T Caughell
Bin Chen
Morteza Esmaeili
Tariq Gazi
Gelasio Salazar
S M Mehdi Tabatabaey
Romy Varga
Ping Wang
Chong Xin Zhong
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City College (CUNY) 
Naser M Abdel-Majid 
Maria Gotsis 
You Yuan Li 
Dawei Xu 
Yongdong Ye 

Claremont Graduate School 
Marlene! T Aguinaldo 
Kenneth James Frieson 

College of the Holy Cross 
Jonathan W Fienup 
Meghan Ann Gillin 
Sean R McGrath 
Jon D Pilon 

Colorado State University 
Lisa Michelle Boden 
Samuel A Cook 
David William Hahn 
M Imran 
Steven D Luxa 
Marc Brian Ochs 
Yu-Shan Peng 
Mary Thomas Robb 
Hussein Ali Salim 
James Allen Seibert 
Johannes Tausch 
Darren W Weibler 
Kindra J Wells 

Columbia University 
Aijune A Buohram 
Andrew Comech 
Florian Deloup 
Marc John Dubin 
Anton Viktorovich Dzhamay 
Abby Fox 
Matthew I Greenwood 
Shahriar Mokhtari-Sharghi 
Cormac O'Sullivan 
Brendan Edward Owens 
Jeremy A Shor 

Cornell University 
Dirk Engelmann 
Maria G Garova 
Rachel E Hastings 
Denis Roman Hirschfeldt 
Kevin Scott Kunzelman 
Adrian V Mariano 
Robert S Milnikel Jr 
Jeffrey J Mitchell 
Sudeb Mitra 
Luis Miguel O'Shea 
Javier Francisco Pen a 
Dierk Schleicher 
Nikhil Shah 
David Mark Stephenson 
Agnes Szanto 

Dalhousie University 
Ray B Carroll 
Peter Frempong-Mireku 
Trevor Healy Jones 
Jalal R Karam 
Theodore Bryan Nokonechny 
Jonathan Niall Samuel 

m - 2&diii£i[!fu.-
New Members of the AMS 

Dartmouth College 
Chen Zhao 

Duke University 
Clarence Oscar Edwin Burg 
Theodore Anthony Haard 
Seukhee Han 
Richard Paul Hmja 
Dax Mitchell 

East Carolina University 
Anna Plair Humphrey 

East Texas State University, 
Commerce 
John Lowell Leavenworth 
Michael Wade Martin 
Cheryl Denise Shelton 
Ronald J Williamson 

Eckerd College 
Katie E Ewers 
Shi-Wei Gao 
John James Villalpando 

Emporia State University 
Sara L W Armstrong 
Omar Mahmood Hamad 
David A Herrs 
Michelle D Land 
Stefanie D McKinney 

Florida Internatl University 
Rosalie B Abraham 
Witny Librun 
Sheryl Lyn McCash 
Roberto Rozsa 
Howard Noel Van Houten 
Feng Xiao 

Florida State University 
Patrick E Cureton 
Christina M Dalke 
Shaomin Deng 
Zhonghui Duan 
Wendy N Faulkner 
Guang Fu 
Brian Clay Grahm-Jones 
Kimberly Haugh 
Stewart K Hunt 
Hongai Jia 
Michael Patrick Kenyon 
Stacey Minton 
Cassandra J Pursley 
Suzanne P M Rushton 
Hao Shen 
Binpeng Shuai 
S Simhamurthy 
Arthur Andrew Snead 
Clinton Ivy Stephenson 
Jie Yu 

Franklin & Marshall College 
Craig P Bauer 
Kiril P Selverov 

George Mason University 
John LLyons 
Thoai H Nguyen 
Margaret O'Brien 
Owen Nicholas Skiloff 

George Washington University 
Gerald Paul Boxer 
W John Brewer 
David J Gorsich 
Clifford W Hansen 
David S Hough 
Jules Kovatchou 
Michael Stephen Matsho 
Timothy Hugh McNicholl 
Qing Shen 
Jun Zhang 

Georgia Inst of Tech 
Jose Domingo Salazar-Gonzales 

Georgia State University 
Carol A Armstrong 
Ginny B Clough 
Scott T Gardner 
Karlene Opal Hewan-Lowe 
Byron Delay Howells Jr 
Joseph Michael Johnston 
Debra Mitchell Kean 
Victor Lee 
Rana S Mansour 
Teresa J Murphy 
PaulL Myers 
Basem A Naqib 
Larry Satcher 
John Michael Schafer 
Dan E Schmidt 
Kimberly Ann Strickland 
Cindy Anne Wilhoit 
Yunhong Xie 
Shuo Zou 

Grad School & University Cenfel; 
CUNY 
Lucio M-G Prado 

Grinnell College 
Stephen Ahearn 

Gustavus Adolphus College 
Michael D Huidsten 
Ronald Edgar Reitz 

Harvard University 
David J Pollack 
Thomas Warren Scanlon 
Michael G Szydlo 
Alexander Vishik 

Haveiford College 
David A Lippe! 

Herbert H Lehman College, CUNY 
Nicomedes Alonso III 
Justo Soriano 

Hofstra University 
Robert L Kissell Jr 
Josephine Salvata 
Theresa Ann Vecchiarelli 
Frank Paul Zarro 

Howard University 
Shauna Monique Anderson 
Samuel 0 Baffoe 
Robin R Blalock 
Paula Ann Gunter 
Kevin F Johnson 
Heidi I Lovett 
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Richard Thulani Mthethwa 
Asamoah Nkwante 
Remi Ombolo 
Jacquelyn M Sims 
Yan Zhao 

Humboldt State University 
Alan Thomas Akins 
Steven James Simmons 
Saundra Renee Ward 

Idaho State University 
Marc K Batt 
Kathleen V Orduno 
Stephen Wesley Wells 

Indiana State University 
Vinay Kallesh 
Deepa Rajagopal 
David A Unsinger 
Shankar Vemulapalli 

Indiana University at Bloomington 
Jeffrey M Bandera 
Kevin D Barber 
Marat Munirovich Fairuzov 

Indiana-Purdue U, Indianapolis 
Abhishek Begerhotta 
John Lloyd Darden 
Jeffrey Scott Dierckman 
Heather Jean Macnaughtan 
Aditi Majumdar 
Jian Wu 

Indiana-Purdue University Fort 
Wayne 
S Mark Reberg 
Reynold K Yordy 

Iowa State University 
Ricordo Cruz-Herrera Del 

Rosario 
David R Garth 
Ramae Anne Hamrin 
Nicole M Lang 
WeiLi 
George Voutsadakis 
Jerzy Wojdylo 

Johns Hopkins University, Baltimore 
Hailong Ao 
Breno Fonseca De Medeiros 
Satyan Linus Devadoss 
Chengcheng Hu 
Yongpin Zhou 

Kansas State University 
Brenda Kay Grey 
Qifeng Yu 

Kean College of New Jersey 
Nancy Jane Nobes 

Knox College 
Jun Zhu 

Lake Forest College 
Alice Marie Mansfield 

Louisiana State University, Baton 
Rouge 
Abbiye Charles Abbiyesuku 
Paul Walter Jones II 
Tomaz Slivnik 
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Loyola Marymount University 
Albert Joseph Cortez 

Luther College 
Christopher Soren Mosbo 

Maharishi Internatl University 
Flavio Brondi 

Marquette University 
Prasith Baccam 
Christina M Kendziorski 
Ruijun Li 
Jinghui Luo 

Marshall University 
Jame McCumbee 
Terri L Tellin 

McGill University 
David Richard Alexander 
Sithamparappillai Ambikkumar 
Masoud Asgharian Dastenaei 
Lucy Jean Campbell 
Jin Cao 
Keldon W Drudge 
Jeffrey Mark Egger 
Yilan Huang 
Dimitri Kountourogiannis 
Shaolin Li 
Sergey Lyutikov 
Ekaterina Lyutikova 
Leonard G Olien 
Joel Ouaknine 
Khalil Shafie 
Jung-Kyung Won 
Yan Zhang 
Linyun Zhou 

McMaster University 
Adrian Leslie Lee 
Cheryl A Pause 
Ralf Otto Rigger 
Rita Sandhu 
Virginia Lois Torrance 

Miami University, O;iford 
Donald W Anderson 
James D Hardman 
Lewis D Ludwig 
Danielle T E Van Zwet 

Michigan State University 
Mark Allen Chateauneuf 
Weimin Chen 
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Shu San Gan 
Robert Francis Gillett 
Jianping He 
Eugene M Izhikevich 
Jintae Kim 
Sheri Lynn Kirkwood 
James Michael Larson 
Byung-Wook Lee 
Rostislav Matveyev 
Zhijun Ni 
Barbara Ann Oelslager 
Georgia Alecia Sang 
Karla R Sheely 
Feraydoun Taherkhani 
Shuang Tai 
Dai Wan 
YiWan 

New Members of the AMS 

Meng-Nien Wu 

Michigan Tech University 
Xinyu Xiang 

Naval Postgraduate School 
Howard H Bayless 
RickM Odom 
Christopher A Rhoden 
Joe Michael Shehan 

New Jersey Inst of Tech 
Aleksandra Bakaric 
Elliotte M Harold 
PeiwenHou 
Zili Huang 
Evelin Martins 
Day Hi Yi 
Wen-Bo Zhou 

New Mexico State University, Las 
Cruces 
David L Harris 

New York University, Courant lnst 
Ion Bica 
Ivan Alexander Blank 
Peter Lloyd Brooks 
Seung Yeon Cho 
Adrian Constantin 
Tarvia L Davis 
Andrew Dienstfrey 
Ehud Alexander Gelblum 
Jingfang Huang 
Matthew G Killough 
Prasad Lakshrni N arasirnha 

Kompella 
Daniel LaPushin 
Ki-ahm Lee 
Poltsing John Lee 
Erh-ya Lin 
Lissette Nydia Lugo 
Jorge Arturo Maciel 
Thomas J Mansley 
Dena Gayle Mopsik 
Alireza Ranjbar-Motlagh 
Eileen K Sipperley 
Jeffrey Clayton Slagle 
Louis Surin 
Charles A Torre 
Kiebok Yi 

Nicholls State University 
Michael T Cruz 
Darlene L Graham 
David Jude Newton 
Perry Joseph Rodrigue Jr 

North Carolina State University 
Eliza Dargan Berry 
Quanlin Guo 
Kristen Diane Kelly 
Shantharama Shenoy 

North Dakota State University, Fargo 
Mohamed Baghzali 
Xiao Cai 
Robyn Marie Cummings 
Olga Sharapova 

North Georgia College 
Alicia Denise McGee 
Zelia L Sasnett 

Jon Wayne Shugart 
Tambe Etchu Tambe 

Northeastern University 
Christopher Sean Burke 
Heng Wu Cai 
Kimberly A DeAndrade 
Ellen Maria Kaspern 
David Paul Lang 
Daniel Matei 
Margaret E Savage 
Laura J Shulman 
Ryan Eric Smith 
James A Solomon 
Maxim Yuriyevich Vybornov 

Northern Arizona University 
Kory Lynn Merkel 
Henry A Mesa 
John E Perry Ill 

Northern Michigan University 
Julie L Tillison 

Northwestern State University 
Kathy R Autrey 

Northwestern University 
Robert M Czech 

Oberlin College 
Natasha K Stout 

Ohio Northern University 
Rebecca Louise Rust 

Ohio State University, Columbus 
Gary A Arens 
Natalia Alexandrovna Bondareva 
Zeyun Cui 
Sven DeVries 
Marianna Dizik 
Yaofeng Dong 
Joshua Richard Durand 
Weishu Fan 
Alia Fridman 
Julia Genyuk 
Mark J Globus 
Quan Guo 
John Thomas Hamilton 
Jan IDavacek 
Xiaodong Hu 
Igor V Iskhakov 
Boris R Itkis 
Miklos Kalman Jalics 
Gary Michael Lewis 
Ji Li 
Xiaojing Li 
Sergey Z Malyushitsky 
Marco A Renedo 
Jun Wang 
Robert Stephen Weishaar 
Yimin Xiao 
Xuming Xie 
Zifeng Yang 
Dmitry V Zenkou 
Dmitri! Zinoviev 

Ohio University 
Michael Todd Edwards 
Sujal Jhingan 
Yansong Lei 
Jin Hua Lou 
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Cheryl M Mansky 
Bradley Markins 
Seth H Pitasky 
Elena Schuler 
Susan Short 
J arnal K Tartir 
Julia Valuyeva 

Oklahoma State University, Stillwater 
Dana Sue Brunson 
Debra A Coventry 
Jon W Short 

Old Dominion University 
Hassan Dib Lakkis 
Shantha S Rao 
Shampa Saha 

Oregon State University 
Hamid R Behrnard 
Erin E Cash 
Hussain A Farea 
Shellie M Iseri 
Paul Robert Krauss 
Michael A McGwier 
Brett E Patrick 
Rienk S Venema 

Pennsylvania State University, 
University Park 
Alexandr A Borisov 
LiChen 
Diana Lynn Rhodes 

Portland State University 
Farshad Barman 
Joseph Loren Bradford 
Kathlene Elana Bronson 
Laura Suzanne Fellman 
Don Johnson 
Michael J Schilmoeller 

Princeton University 
Anna Catherine Gilbert 
Darren E Kessiner 
Denis Vladirnirovich Kosygin 
Jinbo Lu 
Stephen David Miller 
Arash Rastegar 
Rolfe Ryan Schmidt 
Sigmund Selberg 
Alexander Boris Soshnikov 

Rensselaer Polytechnic Inst 
Dean W Mengel 
Matthew Bernd Schatz 

Rice University 
Scott Byron Berger 

SUNY at Albany 
Kenneth Baum 
Janice Y Iwaneczko 
Rurnara G Jewett 
Laurie Johnson 
Peter K Lambert 
Peter C Landi 
Dwight Anthony Pierre 
Terrence E Romance 
Gretchen I Zink 

SUNY at Buffalo 
Chih-Chien Huang 



SUNY at Stony Brook 
Punita Batra 
Arthur J Bozza 
Howard Adrian Ding 
Stanislav Eduardovich 

Dubrovskiy 
Nestor Zenon Handzy 
Haydee Herrera-Guzman 
Thomas Kirchherr 
Jan B Kiwi 
Stephen P Majewicz 
Jimmy Petean 
Abdellah Sebbar 
Jennifer Robin Slirnowitz 
Lorette Lee Stone 
Rusun George Tang 
Christina Wils Toennesen 

SUNY, College at Potsdam 
Amy B Dowett 
Jennifer Lynn Ims 
Jacqueline Anne Kelly 
Janet E Learned 
Kathleen K Noftsier 
Lois PRivet 

San Diego State University 
Steven Edmund Gallo 
Cynthia Marie Leaf 
Michael Mack 
Jeffery R Zak 
Noly Tejam de Ia Cruz 

Seton Hall University 
David G Cicconi 
Denna W Gaito 
John Paul Komak 
Pamela Leola Nazareth 

Southern Illinois University, 
Edwardsville 
Thomas George Fellner 
Herbert R Holden 

Southern Methodist University 
Zhen Pan 

St Olaf College 
Kevin Allan Ackley 
Michael Cook 
Amy N Myers 
Amelia Taylor 
David J Taylor 
Robert L Thrash 
Sarah Jennifer Wilmesmeier 

Stanford University 
Clark B Bray 
Jaeyong Chang 
Mikhail R Entov 
Ailana M Fraser 
Richard Keith Hind 
Charles Andrew Irwin 
Wen-Ching Lien 
Dev Prakash Sinha 
Sergei Tupalio 

Stephen F Austin State University 
Gerald Scott Allen 
Robert Joseph Armand 
Amy Elizabeth Baumeyer 
Judith Diane Dreesen 

New Members of the AMS 

Nina Michelle Holcomb 
Maurice Anthony Peugh 

Syracuse University 
Thomas J Willis 

Temple University 
Laura A Bevan 
Hwajeong Choi 
Anne Elizabeth Edlin 
Qingbo Huang 
Cuello-Suavez Juana 
B Clark Loveridge 
Yan Lyansky 
John Thomas Noonan 
Xinyu Sun 
Amdeberhan Tewodros 
Anjiang Zhang 

Tennessee Tech University 
Bobbi Jo Butler 
Martye Leanne Link 
Kenneth L Selvidge II 

Texas A & M University 
David J Manuel 
Christian Turner 

Texas Christian University 
DaleS Boaz 
Kevin H Jawad 

Trenton State College 
Joy Carolyn Alesi 
Elizabeth G Brennan 
Gary T Brewer 
Shiping Lucy Chen 
Marian Angela Ferrara 
Mark J Sawula 
Daniel David Simon 
Frank Oliver Varell 

Trinity University 
Allison Marie Black 
Jacqueline R Goforth 

United States Naval Academy 
Edward T Groth 
Patrick Dennis Haney 
Megan Kathleen Hines 
Charles Thomas Jones 
Michael Theodore Lambert IV 
Thomas A Lenhardt 
Djamal Pullom 
MarkS Revor 
Martin Eric Roberts 

University Laval 
Ghislain C Page 

University de Costa Rica 
Geovanni M Figueroa 
Alfaro C Marco 

University of Alabama at Birmingham 
Darlene D Davis 
Ursula L Gordon 
Adam Frederick Helmbold 
Zonja Renee Leonard 
Beverly Michele Marden 
Mark Douglas Taylor 

University of Alabama-Tuscaloosa 
John Joseph Ehrley 
Elizabeth Anne Nettles 

Lori Kirchner Queen 
Umadevi Sreedhara 
Alicia Hope Taylor 

University of Alberta 
Leo Creedon 
James Cruickshank 
Guirong Cui 
Rob Deary 
Kevin Anthony Harney 
Wade Holst 
Gregory T Lee 
Patrick J Montgomery 
Curtis James Mooney 
John O'Connor 
Changjun Qi 
Carol G Slomp 
Osman Tarabain 
Jorge Valencia 
Richard Wan 
Yan Wei 
Dennis Wong 
Yuanjie Yang 
Shurong Zhang 

University of Arizona 
Melanie Anne Ayers 
Christopher Shaun Bowman 
Carlos A Calderon 
Geoffrey W Cunningham 
Guillermo Davila-Rascom 
Aaron Todd Ekstrom 
Feng-Kuo Huang 
Aaron Alan King 
Jeffrey James Nelson 
Mary Frances Sibayan 
Carol D L Smith 
Eugene Tuv 
Eric Lauritz Veum 

University of Arkansas at Fayetteville 
D Michael Self 

University of British Columbia 
Christine Shirley Allard 
Gilles Cazelais 
Heli Chen 
Phillip Jason Collings 
Hisafumi Kusuda 
Zhongmou Li 
Jason Scott Nicholson 
Michele Susanne Titcombe 

University of California, Davis 
Mikhail D Alexandrov 
Sheila Briggs 
Rita Maria Hurst 
Lisa Anne Korf 
Xiaojun Wang 
Darryl Maurice Whitlow 

University of California, Irvine 
Fariba Barez 
Katherine S Black 
Chongsheng Cao 
Lisa Chiang 
Stamslav A Grishin 
Daniel Aaron Halem 
Andrew John Koines 
Robert Thomas Muir 
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Hye-Seon Shim 
Pin-Yu Wang 
Shannon Nicole Wynne 
Stefania Za 

University of California, Los Angeles 
Stanley S Bentow 
Vera Eliseo Chacon 
Hamid Cheheltani 
Gwei-Syun Chen 
Ronald James Clark 
Cory Cooke 
William John Cowieson 
Pouria Dehghanpour 
David Glen Depew 
Antonis Economou 
Guy Fregault 
Lee Paul Graves 
Luca Guerrini 
Collette Denise Jacobus 
M Kathleen Kerr 
Nataphan Kitisin 
Manzar Koroni 
Igor Koyfman 
Brons Michael Larson 
Beth Nelson Locker 
Igor L Markov 
Peter George Matheos 
Cindy Moss 
Itay Neeman 
Grace Peng 
Mihai Gheorghe Petrescu 
Amber Lynn Puha 
Marcia Salzano 
David Edward Sherman 
Afshan Tabazadeh 
Yasuhiko Takahashi 
Sona Vartanian 
Wing-Lok Wan 

University of California, Riverside 
Youngook Chot 
Laura D Graff 
Stephen Hiraoka 
Suzanne Rose Underwood 

University of California, San Diego 
Joel Thomas Batchelor 
Chris Elliot Bryant 
Stephen J Carlson 
Carol H Chang 
Vesta Mai Coufal 
Yvette Marie Forte 
Cecilia Fosser 
Anthony Collins Gamst 
Maria Guadalupe Martinez 
Dirk H Merkel 
Sally Picciotto 
Vassiriki Traore 

University of California, Santa 
Barbara 
Mark A Bates 
Jorge A Calvo 
ArifDowla 
John F Luca 
Serge Pierre 
Wayne A Sherman 
Timothy Howard Steele 
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New Members of the AMS 

Vince L Zaccone Frederick John Foss University of Maryland, College Park Timothy E Whitten 

University of Chicago Ruth Anne Guidry Alvaro Alvarez-Parrilla University of Missouri-Columbia 
Christian Rolvung James P Jeffrey Elena V Black Susan Melinda Brooks 

University of Cincinnati Craig E Larson Rhonda Laverne Dateher Jeffrey Dick 

Crista L Coles JnnMa Konstantinos Fokianos Timothy David Jones 

Alan Joseph Deschu Thong Quoc Nguyen Andrew Michael Girard Tammy M Voepel 

Bryan G Dumford Mark Paterson Deborah W Heicklen John Wright 

Robin Dunkin Xiaolin Peng Karen M Horn University of Missouri-Kansas City 
Bing Guo Guohua Ruan Neal Overton Jeffries 

JoAnn Weller 
Richard E Hamilton Crystal Adele Rust Vitali Kapovitch 

University of Missouri-St Louis 
David K Henderson Suming Wu Navin Keswani 

Victoria Lee Hill University of Idaho Kimberly Suzan King Terry S Darling 
Lori Ann Kalmeta 

Robert Joseph Honkomp Hanzhong Su Leonid Kopylev 

Bin Huang University of Illinois at Shing-Liang Lu University of Montana 

Leena Varghese Kunthara Urbana-Champaign Nicholas S Ormes Garth Philip Flint 

Steven Allen Lewis Eberth Alarcon Valeri V Pouchnia Mark P Heaphy 

Cynthia Marie MacAulay Ralph M Axel Joseph Previte Matthew R Seeley 

John Cranston McCarthy Robert Otto Bauer Brett Arthur Sovereign Mary E Sinamon 

Yingjia Shen Jen-Hsu Chang University of Massachusetts, Amherst Christopher I Vahl 

Molina Sheth Ya-Fang Cheng Chunming Li Jayleen Lillian Wangle 

Cecily Lyn Shimp Sook-Hee Chun Craig Jerome Sutton Christine N Weigand 

Glenn Forrest Sudler Walter Casimir Dabrowski University of Michigan University of Montreal 

Theresa Susan Sullivan Yen Fang Christopher L Bean Hassan Aurag 

Chao Sun Amine S Fawaz Brian K Boonstra Jean-Claude Ndogmo 

Kuang-Te Linda Tsai William Floyd Galway Lev Anatolyevich Borisov Janos Pal 

Thomas Edward Wegman Antasha Hossain Mihai Adrian Ciucu Mihaela Radulescu 

Ruolin Xu Gudbjom Freyr Jonsson Christopher G Connell Camille Semaan 
Ying You Dimitrios E Kalikakis Matthew Edward DeLong Zora Thomova 

University of Colorado, Boulder Seon-Hong Kim Max B Forester University of N C at Chapel Hill 
Diana Leah Bridget Boyd Cheng-Lun Kuo Douglas Allen Hanes Arnal M Al-Amleh 
Robert Peter Chiaramonte Wen-Chin Liaw Michelle Lynn Jones Andrea Anita Boright 
Beth A Chorbajian Chaiwat Maneesawarng Levente Korpas Lisa Ann Gustavson 
Jaimi Ellyn Elliott Andrew Milmoe Alexander Thomas LeDonne Edward A Hand 
Deanne Michele Estep Lisa Denise Murphy Kevin Philip Lee Kimberly Christian Johnson 
Jason W Helland Mona Barakat Musa Rory Benedict Molinari Manuel Lopez 
Eric Arnold Kihn Markus Pomper Peder A Olsen Jason E Miller 
Carl F Lienert Sean Pinna Scrol Susan Judith Sierra Warren W Wegner 
Alison Newell Marble Aarti Swaminarayan Jeffrey Michael Sink Andrew Jeremy Winsberg 
Gary Neben Siew-Lian Tan John Thomas Stroeh University of N C at Charlotte 
Angela Jo Pignotti Chih Tsao Anthony Matthew Vazzana Wentong Ling 
John Kevin Williams Laura Lynn Vessell Nianqing Wang Dagang Wang 

Yu-Fen Wu University of Colorado, Colorado University of Minnesota-Duluth University of N C at Greensboro 
Springs Jinhee Yi 

Ping Zhang Colleen Ann Frost Andrew Glenn Cowan 
Dennis Calvin Claes Zihui Lin Qiong Zhang Roberta Marie Rohan 
Allison G Smith Keyang Luo 

University of Connecticut, Storrs University of Iowa Scott E McRae 
University of N C at Wilmington 

Robert Kenneth Clark J J Jorgensen Kathleen A McTavish 
Mingjia Gao 
Eric Davis Kliewer 

Kelly Ann Penfield University of Kansas Matthew Frederick Plevak 
Salti A Samarah Robert W Hayden Jason Mark Puckett 

University of Nebraska-Lincoln 

University of Dallas Arnold Anton Knudson Ryan Edward Rengo 
Kevin Douglas Wright 

Nancy Ann Ostermann University of Louisville William J Stockel University of North Dakota, Grand 

University of Delaware David W Bland WeiminXin Forks 

Randall James Childs University of Maine, Orono University of Minnesota-Minneapolis 
Gina Renae Boyer 

Kenneth L Wantz David MChan Chengwei Lee 
William Frederick Kwaak 

University of Hawaii Suchun Ma University of Mississippi 
University of North Texas 

Man Yeung Hui Andrew R Powell Louis Everett Abbott 
Roderick Raymond Dickinson 

Kristi Masako Oda Sundaresan Ramakrishnan Christy Michelle Byrd 
Margaret Reilly 

Marc A Shivers University of Manitoba Yolanda Francine Foster 
Alexis M Scott 

Hae-Ruey Ting Kenneth Stephen Berenhuvt Gloria Jean Gates 
Robert J Watkins 

Tamara M Y Tom Paul Chong Hyun Kim Dana Jo Knippers University of Notre Dame 

Hin-Kei Yeung Xiao Yang Christine Marie Mikan Marian Florin Anton 

Yong Sheng Zhu University of Maryland Baltimore David F Parker Martin Bauer 

University of Houston County Vadhindran Krishnamurthy Rao Laszlo Feher 

Jun Chen Michael W Baron Christopher Scott Vaughen Dimitrios Kodokostas 
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University of Oklahoma 
Weigong Jiang 
Michael Benson Kindell 
Xiaoliu Li 
Sergei V Osobov 
Nikolai Nikolaerich Saveliev 
Shufang Shang 
Saikiran Sheth 
Peter C Tay 
Lei Zeng 

University of Oregon 
Damon A Cole 
Alexander West 

University of Pittsburgh, Pittsburgh 
Shangbing Ai 
Zhixiong Chen 
David Michael Fishel 
Haitao Gao 
Chang-Qing Hu 
John J Lattanzio 
RaoLi 
Siok Hoon Lim 
Ciaudia Matus 
Guanggui Pei 
Bruce Adam Redmond 
Jyanping Rung 
Kristine E Schmidt 
Sa Shen 
Ernest Lee Williams 

University of Puerto Rico, Mayaguez 
Edwood Ocasio 

University of Rhode Island 
Raymond W Labounty 
Roxanne N Tisch 

University of Rochester 
Lisa M Christman 
Christian loan Cobeli 
Eva Culakova 
Geoffrey T Falk 
Celine Lossa 
Kung-Kuen Tse 
Qingji Yang 

University of Saskatchewan 
Saeid Azam 
Wojciech S Debski 
Rajeswari Neelakantan 
Pavitra Rani 
Yingsheng Ruan 
Shaobin Tan 
Yue Ping Yu 
Mehdi S M Zakavat 
Yufei Zhang 

University of South Carolina 
Mihaela-Rodica V Cornea 
Zhenguang Gao 
Jen-Yin Han 
Irina Mitrea 
Catherine Marie Piellusch-Castle 
Peter La Verne Sandberg 
Franz L C Soares 
Wei Wei 
Chuanzhong Zhu 

University of Southwestern Louisiana 
James Michael Barberousse 

-------- B~~B~m rr_ ... ___ _ 
New Members of the AMS 

Sharon Jo Cates 
Russell W Dixon 
Laurie A Edler 
Johnette M Farrar 
David Fielding Marshall 
Lorrie A Boullion Randall 
Jianrnin Zhu 

University of Tennessee at 
Chattanooga 
Chad ADorn 

University of Tennessee, Knoxville 
Ravindra Pandukabhaya 

Edirisoori ya 
Alan Dale Hurst 
Eric Peiqing Jiang 
Woodrow Johnson 
Patricia L Kiihne 
Hwankoo Kim 
Yongkuk Kim 
Younghee Lee 
Min Liang 
William T Menees 
Margaret Caroline Moore 
Lora Lynne Piercy 
Moris Nabih Shorrosh 
Melissa A Smith 
George Brock Williams 
David R Woodcox 
Phillip D Yates 

University of Texas at Arlington 
Patricia Pierce Ellington 
Jeffrey M Johnson 
Roger Dale Kirby 
ldris S Stovall 
Oltion Voshtina 

University of Texas at Austin 
Murry N Adams 
Marcia L Branstetter 
Stacy Ann Brown 
Suejeudi Buehler 
John Frederick Cerkan 
Chih-Chuan Chen 
Shey-Jey Chern 
Wan-Yi Chin 
Xuewei Cui 
Michael Anthony D'Souza 
Matthew Desloge 
Gregory P B Dresden 
Ji-Young Ham 
Gan-tarny Hou 
Mark Christopher Jones 
Tim Matthew Josserand 
Kyung-Soon Kim 
Jo-Kang Kuo 
Shu-Nan Lee 
James Michael Lemieux 
Maria Mengaou Meletiou 
Juan C Molina 
Ami Fatemeh Mostashari 
Asha Nallana 
Manoj Narang 
James R Overfelt 
Pamela L Paek 
Randall David Paul 
Muhammad S Pervez 

Eric David Sedgwick 
Yung-Yao Shen 
Sam D Stair 
Yu-Pang Tang 
Rajiv Tiwari 
Cynthia Janet Verjovsky 
Edward F Walsh 
Wei Wei 
Patrick Kent Welton 
Sherry Shu-Fang Yeh 
Juan-rning Yuan 

University of Texas at Dallas 
Kalman Beres 
Matthew M Dalby 
Mikhail Ivanovich Navalikhin 
Guoping Zeng 
Yijun Zuo 

University of Texas at San Antonio 
Michael Terry Anderson 
Mary Elizabeth Lennon 
Julie Anna Pace 

University of Texas-Pan American 
Alex Aluniz 
Eduardo Cancino 
Jorge A Cavazos 
Robert Andrew Eason 
Esequiel Garcia Jr 
Parviz Ghavami 
Rosalinda G Gonzales 
Janet S Liassan 
Laura Yvette Lopez 
Edith Marinero 
Vickie L Ramirez 
Gustavo Rivera 
Efrain Rocha 
Melissa Sanchez 
Michele Laurie Shell 
Anita Singhal 
Debra Jean Ybarra 

University of Toledo 
Andrei Donchenko 
Elena Drozd 
Youriy Drozd 
Sangita Gupta 
Jingjing Ma 
Andreia F Mahler 
S S Vijayalakshrni 
Lorie Lynn Welch 
Yan Zhang 
Xiaolin Zhou 

University of Toronto 
John Chan Ming Ah-Teck 
Neiloufar Aminneia 
Ilidas Farah 
Tong Hou 
Kambiz Mahmoudian 
Ali Mahvidi 
Benjamin W McKay 
Vitjay Madhukar Patankar 
Elizabeth Quinlan 
Michael Terence Reid 
Eric Duncan Schippers 
Jonathan Andrew Scott 
Brett C Stevens 
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Chi-Keung Bernard Wong 

University of Utah 
Thomas P Brennan 
Charles R Harris 
Dornagoj Kovacevic 
Vy Khoi Le 
Kelly Ann MacArthur 
Vickie M Solomon 
Haoyu Yu 

University of Victoria 
Donald Robert Bures 
Eugene Trivan Neufeld 
Peter K Ott 

University of Virginia 
Wilson S Bage Jr 
Joseph C Bantz 
Thomas Vincent Berry 
Dana K Jackman 
Seth Arthur Oldham 
John Bowen Polhill 
Stephanie Michelle Spiegel 
Julie Marie Theoret 
Yuanyuan Zhou 

University of Washington 
Siva Ramachandran Athreya 
Carl Andrew Brannen 
Grant N Galbraith 
Michael Seth Keynes 
Stephen Ronald McDowall 
Alica Miller 
Paul C Moorehead 
Michael Porter Morrow 
Jon F Reinsch 
Timothy D Roberts 
Steven F Willette 

University of Windsor 
Hua Cheng 
Jingsong He 
Yi Qui Huang 
Azat Morisovich Latypov 
Richard David Schell 
Mulugeta A Tedla 

University of Wisconsin, La Crosse 
Sara M Drost 
Charles John Pisula 
Brent Eugene Worden 

University of Wisconsin, Madison 
Philip David Apps 
Yanming Cao 
Jennifer M Carr 
Stefan Catoi u 
Hsing-Hsia Chen 
Anatoly L Karp 
Rajesh Kasturirangan 
Moses Gabriel Klein 
Lukemba Liamba 
Javier Medina 
Fei Su 
Dror Varolin 
Wanchuan Zhang 

University of the West Indies 
Philbert A Morris 
B Leo Raktoe 
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New Members of the AMS

Utah State University
Judith T Merritt

VPI & SU
James M Birger
Brian W Cabbage
Angela Terese Di Domenico
Constantin Dorin Dumitrascu
Lin Gong
Jerri Lea Hubbard
Steven M Pugh
Kelly Ann Sullivan
Jesse Hart Taylor
Cern Unsal

Vanderbilt University
Kathryn Elizabeth Johnson

Villanova University
Susan Lorraine Delaney
Amy Lynn Goldberg
Ann Marie Hildebrandt
Randall A Hove

Wake Forest University
Jason Webster Hunt
James Edward Masters III

Washington State University
Paul F Gamon
Juli C James
Koffi Yoffi Sampson
Victor Noboru Tashiro

Washington University
Kristen A Toft

Wesleyan University
Mary C De Marco
Scott H Oefinger

Western Carolina University
Wendy Winnona Fox
Philip A Jamison
Samuel Wheeler
Eric Stuart Yow

Western Michigan University
Kirk William Anderson
Teresa L Brooks
Michael T Chick
Kimberly Joy Danhof
James Ebert

Monica Elfring
Linda Eroh
CheryI Girardot
Iem H Heng
Lisa Holley
David Samuel Howes
Eric Kinder
Jennifer Krawutschke
Jean Laidlaw
Lihong Ma
Mark Olson
Lisa J Parry
Thomas E Peppard
Sami Shahin
Charlotte Stohrer
Donna Lynn Szarowicz
Wenjiang Tu
Joel Vander Molen
Rebecca Walker
Greg W Wallender
Laural Wierenga
Michelle Felice Wilson

Cindy L Woltjer
Julie Yates
Jinsheng Zhao
Dawn Zukoski

Western Washington University
Steven Londe

Wichita State University
Ying-Chie Chen
Tamara Ann Plummer
Feng Qiu
Celia A Rowland
Kathy J Starke

Williams College
Christopher P French

Yale University
Ivan Gatev
Dmitry Yanovich Kleinbock
Michael K Oberle
Charles G Seife

Youngstown State University
Michael William McKivigan
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Motives
Uwe Jannsen, Steven Kleiman, and Jean-Pierre Serre, Editors

Volume 55

Motives were introduced in the mid-1960s by Grothendieck to explain the analogies
among the various cohomology theories for algebraic varieties, to play the role of the missing
rational cohomology, and to provide a blueprint for proving Weil's conjectures about the zeta
function of a variety over a finite field. Over the last ten years or so, researchers in various
areas-Hodge theory, algebraic K -theory, polylogarithms, automorphic forms, L-functions, .e-adic
representations, trigonometric sums, and algebraic cycles-have discovered that an enlarged (and
in part conjectural) theory of "mixed" motives indicates and explains phenomena appearing in
each area. These volumes contain the revised texts of nearly all the lectures presented at the
AMS-IMS-SIAM Joint Summer Research Conference on Motives, held in Seattle in 1991. A
number of related works are also included, making for a total of forty-seven papers, from general
introductions to specialized surveys to research papers.

1991 Mathematics Subject Classification: 14; 11, 19
ISBN (Set) 0-8218-1635-7, (Part 1) 0-8218-1636-5, (Part 2) 0-8218-1637-3
1423 pages (Set), 747 pages (Part 1), 676 pages (Part 2), (hardcover),
February 1994
Set: List price $250, Individual member $150, Institutional member $200
Part 1: List price $140, Individual member $84, Institutional member $112
Part 2: List price $129, Individual member $77, Institutional member $103
To order, please specify PSPUM/55NA (Set), PSPUM/55.1NA (Part 1),
PSPUM/55.2NA (Part 2)
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MATHEMATICAL REVIEWS 
Executive Editor 

Applications and nominations are invited for the position of Executive Editor of Mathematical Reviews (MR). 

The executive editor is the chief executive officer at MR and is responsible for all phases of its operations. These 
duties include: 

• Direction of the editorial and consulting staff and the administration of the noneditorial staff 

• Relations with reviewers and authors 

• Maintenance of scientific and editorial standards 

• Development and implementation of long-range plans for the MR Division 

• Budgetary planning and control 

• Overall responsibility for the timely and cost -effective production of the MR database and its derived products 

The executive editor is assisted in administration by an associate executive editor, who is responsible for the day
to-day, non-editorial aspects of the production of MR. The executive editor reports to the executive director of 
the American Mathematical Society. The MR Editorial Committee provides Society overview and support in 
maintaining the scientific and editorial standards of MR. 

The MR editorial office is located in Ann Arbor, Michigan, near the campus of the University of Michigan, and the 
editors enjoy many faculty privileges at the university. MR employs twelve associate editors, several consultants, 
and over sixty-five other full-time personnel. The major activity is the creation and maintenance of the MR database 
and the products derived from it, such as the MathSci CD-ROM and the paper journal. 

The appointment will be for a negotiable period of from two-to-five years and should commence by January 1, 
1995. The appointment has the possibility of renewal. Applications are welcomed from individuals taking leaves 
of absence from other positions; however, the executive editor position is full-time. Salary is negotiable and will 
be commensurate with experience. Generous benefits are available, including study leave. 

Nominations and applications (including curriculum vitae, bibliography, data on experience, and names and 
addresses of at least three references) should be sent on or before July 1, 1994 to: 

Dr. William Jaco, Executive Director 
American Mathematical Society 

P. 0. Box 6248 
Providence, Rl 02940 

The American Mathematical Society is an equal opportunity employer. 
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Classified Advertisements
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 1994 RATE IS $70 per inch on a single column (one-inch minimum), calculated from the
top of the type; $40 for each additional Ih inch or fraction thereof. No discounts for multiple ads or
the same ad in consecutive issues. For an additional $10 charge, announcements can be placed
anonymously. Correspondence will be forwarded.

Advertisements in the "Positions Available" classified section will be set with a minimum
one-line headline, consisting of the institution name above body copy, unless additional headline
copy is specified by the advertiser. Advertisements in other sections of the classified pages will
be set according to the advertisement insertion. Headlines will be centered in boldface at no extra
charge. Classified rates are calculated from top of type in headline to bottom of type in body copy,
including lines and spaces within. Any fractional text will be charged at the next Ih inch rate. Ads
will appear in the language in which they are submitted.

Prepayment is required of individuals but not of institutions. There are no member discounts
for classified ads. Dictation over the telephone will not be accepted for classified advertising.

DEADLINES are listed on the inside front cover or may be obtained from the AMS Advertising
Department.

U. S. LAWS PROHIBIT discrimination in employment on the basis of color, age, sex, race,
religion or national origin. "Positions Available" advertisements 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/August issues
of the Notices.

SITUATIONS WANTED ADVERTISEMENTS from involuntarily unemployed mathematicians
are accepted under certain conditions for free publication. Call toll-free 800-321-4AMS (321-4267)
in the U.S. and Canada, or 401-455-4084 worldwide, for further information.

SEND AD AND CHECK TO: Advertising Department, AMS, P. O. Box 6248, Providence,
Rhode Island 02940. AMS location for express delivery packages is 201 Charles Street,
Providence, Rhode Island 02904. Individuals are requested to pay in advance, institutions are not
required to do so. AMS FAX 401-455-4004.

and encourages applications from minority and
women candidates.

LONG ISLAND UNIVERSITY
Brooklyn Campus

Applications are invited for a tenure-track posi
tion at the assistant professor level beginning
September 1, 1994. Requirements include a
Ph.D. in pure mathematics (preferably in geo
metric topology) and a commitment to teaching
with an interest in research.

Please furnish curriculum vitae and three
letters of reference to Dr. S. Park, Personnel
Committee, Department of Mathematics, Long
Island University, University Plaza, Brooklyn,
New York 11201. Long Island University is an
AA/EO employer.

OBERLIN COLLEGE

POSITIONS AVAILABLE

HUMBOLDT STATE UNIVERSITY (HSU)

Applications are invited for a temporary (one
or more expected) two-year, full-time, assis
tant professor position beginning Fall 1994.
Candidates must possess an earned doctor
ate in a mathematical science at the time of
appointment, and must present experience or
training in either mathematical modeling, sta
tistics, or mathematics education (elementary
school teacher training preferred) with a com
mitment to teaching excellence. HSU, located
on the California north coast, has an active
mathematics faculty, a strong undergraduate
major, and a master's program in mathemati
cal modeling of environmental systems. Direct
inquiries to: Search Committee, Department of
Mathematics, Humboldt State University, Ar
cata, CA 95521-8299. Application deadline 15
June 1994. HSU is an EO/AA employer.

UNIVERSITY OF MIAMI
Lecturers

The Department of Mathematics and Computer
Science of the University of Miami in Coral
Gables, Florida, may have several full-time lec
turer position openings available for fall 1994.
Candidates must have a Master's degree in the
mathematical sciences and outstanding teach
ing credentials or potential. Candidates will be
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responsible for teaching introductory mathemat
ics courses. Salary will be competitive. The
University of Miami is an equal opportunity
affirmative action employer and a smoke/drug
free workplace. Send vitae and three letters of
recommendation to:

Professor A. L. Zame
Department of Mathematics
and Computer Science
University of Miami
P.O. Box 249085
Coral Gables, Florida 33124-4250

NORTHWESTERN UNIVERSITY

The Department of Mathematics, Northwestern
University, invites applications for the newly
created position of lecturer in mathematics.
This position carries a two-course teaching re
sponsibility in each of the three quarters of
the academic year. The term of appointment
will be for one year and will be renewable
twice upon evidence of excellence in teaching.
Candidates must have the Ph.D. degree or its
equivalent and must present solid evidence of
teaching excellence and the ability to communi
cate clearly and effectively in English. Teaching
performance should be substantiated, if possi
ble, by student evaluations. Send applications
and three letters of reference to chairperson,
Personnel Committee, Department of Math
ematics, Northwestern University, Evanston,
IL 60208-2730. Northwestern University is an
Equal Opportunity/Affirmative Action employer

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

A full-time, temporary position is available at
Oberlin College for the academic year 1994-95.
Teaching load is five courses. Qualifications
include Ph.D. in hand or expected by fall
1994, plus demonstrated interest and potential
excellence in teaching. To be considered, send
a letter of application, academic transcripts,
curriculum vitae, and at least three letters
of reference to Michael Henle, Department
of Mathematics, Oberlin College, Oberlin, Ohio
44074. Consideration of applicant files will begin
April 18, 1994.

UNIVERSITY OF TEXAS
PAN AMERICAN

Department of Mathematics
and Computer Science

Applications are invited for a tenure-track ap
pointment at the level of assistant professor
to begin August 1994. Requirements include a
Ph.D. in mathematics and a strong commitment
to excellence in teaching. Applicants should
send a full vita and arrange to have three letters
of reference sent to:

Dr. Joseph Wiener, chair of Search
Committee

Department of Mathematics and
Computer Science

University of Texas-Pan American
1201 W. University Drive
Edinburg, Texas 78539

Closing date for the search is May 1, 1994,
or until the position is filled. The University of
Texas-Pan American is an Affirmative Action,
Equal Opportunity Employer.



LEOPOLD-FRANZENS-UNIVERSITAT 
INNSBRUCK 

An der Fakultat fOr Bauingenieurwesen und 
Architektur ist mit 1. Oktober 1995 die Planstelle 
einer(s) 

Ordentlichen Universitatsprofessorin/ 
Universitatsprofessors fiir 
Numerik und Bauinformatik 

zu besetzen (Nachfolge Univ. Prof. Dr. Her
bert Kremser). 

Der Aufgabenbereich umfaBt die Lehre und 
Forschung auf dem Gebiet der Mathematik mit 
besonderer Betonung der Numerik und tech
nikbezogenen lnformationswissenschaften. Die 
Bewerberin/der Bewerber soli wissenschaftlich 
hervorragend ausgewiesen sein und iiber die 
Fahigkeit zur Losung mathematischer Problema 
im Bereich der technischen Wissenschaften 
verfiigen. 

Ernennungserfordenisse sind: 
a) eine abgeschlossene inlandische oder 

gleichwertige auslandische mathematische Hoch
schulbildung (Doktorat), 

b) eine an einer osterreichischen Univer
sitat erworbene oder gleichwertige auslandische 
mathematische Lehrbefugnis (venia docendi) 
oder eine gleichzuwertende wissenschaftliche 
Befahigung, 

c) der Nachweis pii.dagogischer Eignung. 
Da die Leopold-Franzens-Universitat lnns

bruck eine Anhebuhg des Anteils Der Frauen am 
wissenschaftlichen Personal anstrebt, warden 
qualifizierte Frauen ausdriicklich aufgefordert, 
sich zu bewerben. 

Die Bewergungen sind unter Beilage des 
Lebenslaufes mit Beschreibung des wissen
schaftlichen und beruflichen Werdeganges (Lisle 
der wissenschaftlichen Veroffentlichungen bzw. 
der sonstigen wissenschaftlichen Arbeiten) sowie 
der Vortrags- bzw. Lehrtatigkeit an das Dekanat 
der Fakultat fiir Bauingenieurwesen und Ar
chitektur der Leopold-Franzens-Universitat lnns
bruck, TechnikerstraBe 13, A-6020 lnnsbruck, 
bis zum 10. Juni 1994 zu richten. 

:::::.=~"'::.~::·::=.~::.,·~:£!f!~[~~::·~:~~:::·:·:··=.=:=:·= 
UNIVERSITY OF ALBERTA 

Department of Mathematical Sciences 
NSERC Women's Faculty Awards 

in 
Statistics and Mathematics 

The Department of Mathematical Sciences at 
the University of Alberta invites outstanding 
applicants for nomination for Natural Sciences 
and Engineering Research Council of Canada 
Women's Faculty Awards. All areas of statistics 
and pure and applied mathematics will be 
considered. Successful applicants will receive 
an appointment at the assistant professor level 
with a reduced teaching load for five years from 
July 1, 1995. Candidates must be Canadian 
citizens or permanent residents by October 15, 
1994, and be within five years of their Ph.D. 
degree at that date. Candidates should send a 
curriculum vitae, including a list of publications, 

Classified Advertisements 

and arrange for three letters of reference to be 
sent by August 31 , 1994, to: 

S. D. Riemenschneider, chairman 
Department of Mathematical Sciences 
University of Alberta 
Edmonton, Alberta, Canada T6G 2G1 

The University of Alberta is committed to 
the principle of equity in employment. The Uni
versity encourages applications from aboriginal 
persons, disabled persons, members of visible 
minorities, and women. 

UNIVERSITY OF TORONTO 
Department of Mathematics 

The Department solicits applications for a 
contractually-limited term appointment in ge
ometry and complexity at the St. George (down
town) campus. The position is for the three-year 
period January 1, 1995, to December 31, 1998, 
and may be renewed for a further two years, sub
ject to budgetary approval. Candidates should 
have established a strong international reputa
tion for their research in constructive methods in 
algebraic geometry, including Newton polyhedra 
and Pfaffian functions. Duties include teaching 
and research, and candidates will be expected 
to organize and lead a research seminar in 
geoemtry and complexity. 

Applicants should send their complete C.V. 
including a list of publications, and a short state
ment describing their research programme. 
They should also arrange to have at least three 
letters of reference sent directly to Professor 
S. Halperin, chair, Department of Mathemat
ics, University of Toronto, Toronto, Canada 
M5S 1 A 1. To insure full consideration, the ap
plication and all other information should be 
received by July 1 , 1994. 

In accordance with Canadian immigration 
requirements this advertisement is directed to 
Canadian citizens and permanent residents of 
Canada. In accordance with its Employment 
Equity Policy, the University of Toronto en
courages applications from qualified women or 
men, members of visible minorities, aboriginal 
peoples, and persons with disabilities. 

UNIVERSITY OF DURHAM 
(England) 

Chair in Pure Mathematics 

Applications are invited for a Chair in Pure 
Mathematics in the Department of Mathematical 
Sciences. The appointment will commence on 1 
October 1994 or such date as may be arranged. 

Candidates should have an outstanding re
search record in a branch of pure mathematics. 
The interests of present members of the de
partment include number theory, algebraic and 
differential geometry and topology; preference 
may be given to persons whose interests lie in 
these or closely related areas. 

Informal enquiries may be directed to Pro
fessor A. J. Scholl (telephone +44 91 74 2355, 
e-mail a.j .scholl@durham.ac.uk), or Dr. 
M. A. Armstrong (telephone +44 91 374 2352, 
e-mail m. a. armstrong@durham. ac. uk). 

MAY/JUNE 1994, VOLUME 41, NUMBER 5 

Further particulars may be obtained from the 
Director of Personnel, University of Durham, Old 
Shire Hall, Durham DH1 3HP, United Kingdom, 
to whom applications (five copies, including 
c.v. and the names of three referees) should 
be submitted by Friday, 10 June 1994, citing 
reference C013. Candidates outside the British 
Isles need submit one copy only. 

····sq.PfH.AEJ:II~A , . ,,,,, .. ~. 
UNIVERSITY OF THE WITWATERSRAND 

JOHANNESBURG 
Lecturer: Department of Mathematics 

The Department of Mathematics wishes to 
make appointments to tenure track positions at 
lecturer level (assistant professor equivalent). 

The Department has active research inter
ests in algebra, analysis, mathematics educa
tion and number theory, but applications are 
encouraged from persons in any branch of 
mathematics. 

The Department runs a major programme 
in pure mathematics and in mathematics for 
teaching (both to honors level) and has graduate 
students at the Master's and Doctoral levels. 
The Department is keen to play a role in science 
and technology development in South Africa 
by providing superior mathematics teacher
education and in-service training programmes 
for teachers, and by the development of the 
discipline and mathematics researchers for the 
region. 

Candidates are expected to have a Ph.D. 
degree in mathematics or be completing a Ph.D. 
programme. 

Further information is available from e-mail 
address: 076 SEARS@Wi tsvma. WITS. ac . za. 

Submit applications, including a detailed 
CV and the names and addresses of three 
referees to the Personnel Office (Academic), 
University of the Witwatersrand, Private Bag 3, 
Wits 2050, Johannesburg, South Africa, or fax 
(2711) 339-2223, by 30 June 1994. Quote ref: 
AMS 11106. 

.,.~.=~~~l!l~I!1:8H!C::~~·:=:.:·: 
ECOLE POLYTECHNIQUE 

FEDERALE DE LAUSANNE 

The Swiss Federal Institute of Technology in 
Lausanne invites applications for a 

Faculty Position in Probability Theory 
The teaching duties will include basic math

ematics courses for engineering students, as 
well as introductory and advanced courses for 
students of mathematics. Willingness and talent 
to teach at all university levels is a requirement. 

The new professor is expected to lead 
an important research activity in the theory of 
stochastic processes, such as Brownian motion, 
Markov processes or stochastic integration. In 
his/her research, the new professor is expected 
to collaborate actively with existing research 
groups at EPFL. 
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Classified Advertisements

PUBLICATIONS WANTED

Used Math Books. General Math and Statistics.
Over 700 selected books in V.G. to Ex. condo
for sale in entirety. Write or call for complete list.

Thomas Canavan
1003 S. 49th St.
Phila., PA. 19143
215-726-7452

Wanted: Mathematical books, journals, reprints,
ephemera. Contact R. K. Dennis, Math. Dept.,
White Hall, Cornell U., Ithaca, NY 14853-7901.
Tel: 607-255-4027, FAX: 607-255-7149. e-mail:
dennis@math.comell.edu

MAIL ORDER

TECHNICAL & SCIENTIFIC BOOKS
• Immediate shipment worldwide
• Overnight Fedex or UPS available
• Expert service
• Fast delivery on Special Orders
• VISA/MASTER CARD accepted
100/0 Off for orders $100 or more
50/0 Off for orders $99 or less
Call: Toll-Free 1-800-621-1220
New York State (212)206-1310
Fax (212)675-4230

Mon-Sat: 10am-6pm • Sunday: 11 am-5pm EST
Book Scientific, 18 E. 16th Street, New York,
NY 10003, USA.

I SITUATIONS WANTED
PUBLICATIONS FOR SALE I

.... iIIIIIIiIliiIillillllllllillll_IilIIIIllliIIII_~IilIIl!IIiiIIII IilIIl!IIiiIIII_ Seeking full professorship with tenure and

seniority since December 1975 with adjust
ments. Speciality: Algebraic Topology. Experi
ence: 1967 to 1983. Research and creative
work, more than a normal full professor with
tenure and practical burn cure invention too.
Available immediately. Vora, 609 Franklin St.,
Apt. 1, Johnstown, PA 15901.

MATH SCI PRESS, 53 Jordan Rd., Brook
line, MA 02146; 617-738-0307. Developing
new mathematical ideas and technology for
future Applications. (Differential Systems and
Lie-Theoretic Numerical Analysis, Interacting
Quantum Fields, Vortices and Turbulence via
the COR Theory, Differential Form Variational
Calculus for Generalized Maps, ...). Interdis
ciplinary Mathematics, by Robert Hermann.
Vol. 29, Lie-Theoretic ODE Numerical Anal
ysis, Mechanics and Differential Systems;
Vol. 28, Lie-Cartan-Ehresmann Theory; Vol.
27; Constrained Mechanics and Lie Theory;
Vol. 26, Geometric Structures and Nonlin
ear Physics; Vol. 25, Geometric Computing
Science: First Steps. Each $95.

Applicants should have shown their ability
to carry out and to direct high level research
projects.

Female applicants are particularly welcome.
Start of the appointment: Autumn 1994 or as

convenient.
Interested persons can write to the Office

of the President, CE-Ecublens, 1015 Lausanne,
for more ample information concerning this
position.

ECOLE POLVTECHNIQUE
FEDERALE DE LAUSANNE

The Swiss Federal Institute of Technology in
Lausanne invites applications for a

Faculty Position in Applied Analysis
The teaching duties will include basic math

ematics courses for engineering students, as
well as introductory and advanced courses for
students of mathematics. Willingness and talent
to teach at all university levels is a requirement.

The new professor is expected to lead
an important research activity in an area of
applied analysis such as the theory of partial
differential equations or variational calculus. In
his/her research, the new professor is expected
to collaborate actively with existing research
groups at EPFL.

Applicants should have shown their ability
to carry out and to direct high level research
projects.

Female applicants are particularly welcome.
Start of the appointment: Autumn 1994 or as

convenient.
Interested persons can write to the Office

of the President, CE-Ecublens, 1015 Lausanne,
for more ample information concerning this
position.

TRANSLATIONS OF MATHEMATICAL MONOGRAPHS

Nonlinear Nonlocal Equations in the Theory of Waves
P. I. Naumkin and I. A. Shishmarev

Volume 133

This book is the first to concentrate on the theory of nonlinear nonlocal equations. The authors solve
a number of problems concerning the asymptotic behavior of solutions of nonlinear evolution equations,
the blow-up of solutions, and the global in time existence of solutions. In addition, a new classification of
nonlinear nonlocal equations is introduced. A large class of these equations is treated by a single method, the
main features of which are apriori estimates in different integral norms and use of the Fourier transform. This
book will interest specialists in partial differential equations, as well as physicists and engineers.

1991 Mathematics Subject Classification: 35, 45; 76
ISBN 0-8218-4573-X, 289 pages (hardcover), February 1994
Individual member $89, List price $149, Institutional member $119
To order, please specify MMONO/133NA

All prices subject to change. Free shipment by surface: for air delivery, please add $6.50 per title. Prepayment required. Order from:
American Mathematical Society, P.O. Box 5904, Boston, MA 02206-5904, or call toll free 800·321·4AMS (321-4267) in the U.S. and
Canada to charge with VISA or MasterCard. Residents of Canada, please include 7% GST.
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~eviP~iY;~j=;ilion t:: Tht: Story I 

Puzzles, Patterns, Problems, and Packings of a N u m bBr 
lnspir;g~;p~a~ee~ ga~·s w~?c~~i~t~g to the Ell MAOR 

study of combinatorial geometry and tiling theory, The story of 1t has been told many times, both in scholarly 

polyominoes have continued to spark interest ever since works and in popular books. But the story of its close relative, 
their inventor, Solomon Golomb, introduced them to the number e, has never before been written for a general 
puzzle enthusiasts several decades ago. In this fully revised audience. This fascinating book describes the story of e from a 

and expanded edition of his landmark book, the author human as well as a mathematical perspective. 
takes a new generation of readers on a mathematical In a sense, it is the story of an entire period in the history of 
journey into the world of polyominoes, incorporating mathematics, from the early seventeenth to the late nineteenth 
important recent developments. century, with the invention of calculus at its center. 
243 figures. A selection of the Ubrary of Science 

Cloth: $24.951SBN 0-691-08573-0 Due September 1994 Cloth: $24.951SBN 0-691-03390-0 

T opica in Er~odlc Theory 
YA. G. SINAl 

This book concerns areas of ergodic theory that are 
now being intensively developed. The topics include 
entropy theory (with emphasis on dynamical systems with 
multi-dimensional time), elements of the renormalization 
group method in the theory of dynamical systems, splitting 
of separatrices, and some problems related to the theory 
of hyperbolic dynamical systems. 
Cloth: $39.50 ISBN 0-691-03277-7 

Available in paperback 

Introduction to 
Er~odic Theory 
Preliminary Informal Notes of University Courses 
and Seminars in Mathematics 

YA. G. SINAl 
TRANSLATED BY V. SCHEFFER 
Paper: $29.951SBN 0-691-08182-4 

Temperley-Lieb Recouplin~ Theory 
and lnvarianta of :3-Manifolda 
LOUIS H. KAUFFMAN AND 
SOSTENES LINS 

This book offers a self-contained account of the 3-manifold 
invariants arising from the original Jones polynomial: the 
Witten-Reshetikhin-Turaev and the Turaev-Viro invariants. 
Paper: $22.50 ISBN 0-691-03640-3 
Cloth: $49.50 ISBN 0-691-03641-1 Due July 1994 

Back in print 

Introduction to Arithmetic 
Theory of Automorphic Forma 
GORO SHIMURA 
Paper: $39.50 ISBN 0-691-08092-5 Due July 1994 

Back in print 

Ramification Theoretic Methode 
in Aleebraic Geometry 
SHREERAM ABHYANKAR 
Paper: 25.00 ISBN 0-691-08023-2 Due May 1994 

PRINCETON UNIVERSITY PRESS 
L AVAILABLE AT FINE BOOKSTORES OR DIRECTLY FROM THE PUBLISHER: 609-883-1759 

---------------------------------------~ 



ESSENTIAL MATHEMATICS FROM CAMBRIDGE 
Arithmetical Functions 
Wolfgang Schwarz and Jiirgen Spilker 
Presents the characterization of certain multiplicative and 
additive arithmetical functions by combining methods 
from number theory with some simple ideas from 
functional and harmonic analysis. 
London Mathematical Society Lecture Note Series 184 
1994 250 pp. 42725-8 Paper $39.95 

Iterative Solution Methods 
O.Axelsson 
Contains basic and classical material from the study of 
linear algebra and numerical linear algebra. It also devotes 
material to the construction of preconditioners and iterative 
acceleration methods of the conjugate gradient type. 
1994 648 pp. 44524-8 Hardcover $59.95 

Probability Theory, an Analytic View 
Daniel VII. Stroock 
This is a probability book which will be useful to and 
enjoyed by readers who, even if they do not intend to devote 
a major portion of their careers to the study of probability 
theory, want to know what they are missing .. 
1994 527 pp. 43123-9 Hardcover $49.95 

Theory of Moves 
Steven J. Brams 
Though based on the classical theory of games, the author 
proposes major changes in its rules to render it a truly 
dynamic theory. 
1993 260 pp. 45226-0 Hardcover $54.95 

45867-6 Paper $17.95 

The Algebraic Theory of 
Modular Systems 
F. S. Macaulay 
Provides a wealth of ideas from over 7 5 years ago that 
will still be a source of inspiration to all workers in 
commutative algebra. 
Cambridge Mathematical Library 
1994 144 pp. 45562-6 Paper $19.95 

Microlocal Analysis for 
Differential Operators 
An Introduction 
Alain Grigis and Johannes Sjostrand 
Presents a short introduction to microlocal analysis in the 
classical framework of partial differential equations. 
London Mathematical Society Lecture Note Series 196 
1994 176 pp. 44986-3 Paper $29.95 

Available in bookstores or from 

CAMBRIDGE 
UNIVERSITY PRESS 

Computation with Finitely 
Presented Groups 
Charles C. Sims 
Describes methods for working with elements, sub
groups, and quotient groups of a finitely presented 
group by emphasizing the connection with fundamental 
algorithms from theoretical computer science. 
Encyclopedia of Mathematics and its Applications 48 
1994 617 pp. 43213-8 Hardcover $99.95 

Algebraic Graph Theory 
Second Edition 
Norman Biggs 
This substantial revision of a much-quoted monograph
originally published in 1974-aims to express properties 
of graphs in algebraic terms, then to deduce theorems 
about them. 
Cambridge Mathematical Library 
1994 214 pp. 45897-8 Paper $22.95 

The Algebraic Characterization of 
Geometric 4-Manifolds 
J. A. Hillman 
Describes work on the characterization of closed 
4-manifolds in terms of familiar invariants such as, 
Euler characteristic, fundamental group, and Stiefel
Whitney classes. 
London Mathematical Society Lecture Note Series 198 
1994 180 pp. 46778-0 Paper $32.95 

Locally Presentable and 
Accessible Categories 
J. Adamek and J. Rosicky 
Provides an exposition of the theory and applications of 
connections among universal algebra, model theory, 
logic, and computer science. 
London Mathematical Society Lecture Note Series 184 
1994 250 pp. 42261-2 Paper $39.95 

Now in paperback ... 
Infinite-Dimensional Lie Algebras 
Third Edition 
Victor G. Kac 
" ... stresses connections with other branches of 
mathematics, and that is without doubt the feature 
of the subject that gives the book its importance ... 
an elegantly presented account . .. " -Bulletin of the 

American Mathematical Society 
421 pp. 46693-8 Paper $29.95 

40 West 20th Street, New York, NY 10011-4211 
Call toll-free 800-872-7423 
MasterCard/VISA accepted. 
Prices subject to change. 



Quarterly International Journals 

Dynamic Systems & Applications* 
This journal publishes original research papers on all aspects of differential equation, integral equation, integra
differential equation, discrete analog of these equations, and applications. ISSN 1056-2176. Subscription 
Rate: Volume 3(1994): Library: US$ 150.00; Individuals: US$75.00 (Out side US add US$30.00 for air-mail/ 
US$20.00 for surface mail). 

Neural, Parallel & Scientific Computations* 
This journal publishes original research papers on all aspects of neural, parallel & scientific computing from 
computer science, engineering, mathematics, physics, and other disciplines. ISSN 1061-5369. Subscription 
Rate: Volume 2(1994): Library: US$ 200.00; Individuals: US$80.00 (Out side US add US$30.00 for air-mail/ 
US$20.00 for surface mail). 
Book 

Proceedings of Dynamic Systems & Applications, Volume 1 

Proceedings of the First International Conference on Dynamic Systems & Applications, May 1993; contains over 
55 articles. Editors: G. S. Ladde & M. Sambandham. Apprx. 500 Pages, May'94, Hardbound ISBN:09640398-4-2 
US$ 100.00; SoftCover ISBN: 09640398-5-0 US$ 75.00. 

*For editorial inquiries write to: M. Sambandham, Editor/Managing Editor, Department of Mathematics, 
Morehouse College, Atlanta, Georgia 30314, USA; for all other inquiries write or fax to: 

Dynamic Publishers, Inc., P. 0. BOX 48654, Atlanta, Georgia 30362-0654, USA; FAX: (404) 451-3616 

C.T.C.WaU 

AHISTORYOFMATHEMATICALNOTATIONS,Florian 
Cajori. Classic study notes the first appearance of a mathemati
cal symbol and its origin, the competition it encountered, its 
spread among writers in different countries, its rise to popular
ity, its eventual decline or ultimate survival. Original 1929 
two·volume edition presented here in one volume. 848pp. 
5~ • 8ll. 677~ Pa. $19.95 
A GEOMETRIC INTRODUCTION TO TOPOLOGY, C. 
T. C. Wall. First course in algebraic topology for advanced 
undergraduates. Homotopy theory, the duality theorem, rela
tion of topological ideas to other branches of pure mathemat
ics. Exercises and problems. 1972 edition. 174pp. 5~ • 8~. 

67850-4 Pa. $6.95 
ARS MAGNA, or The Rules of Algebra, Girolamo Cardano. 
Landmark work (1545) first revealed principles for solving 
cubic and biquadratic equations. Widely regarded as a corner
stone of mathematical history. 28 illustrations. 297pp. 5li • 8lt 

67811-3 Pa. $8.95 

Write for FREE Mathematics Book Catalog describing 
hundreds of texts, monographs and reference books at 
remarkably low prices! 

MATHEMATICS FOR OPERATIONS RESEARCH, W. H. 
Marlow. Effective procedures for mathematical tasks in many 
fields: resolving linear independence, finding null spaces and 
factors of matrices; differentiating vectors and matrices by chain 
rule, many more. 1,300 problems. 1978 edition. 498pp. 511• 8~. 

67723-0 Pa. $12.95 
INTRODUCTION TO GRAPH THEORY, Richard}. Trudeau. 
Nontechnical coverage of graph theory, with exercises. "The 
topics are so well motivated, the exposition so lucid and 
delightful, that the book's appeal should be virtually universal 
.. . "-Choice. 1976 edition. 224pp. 5~ • 8ll. 67870-9 Pa. $7.95 

A HISTORY OF VECTOR ANALYSIS: The Evolution of the 
Idea of a Vectorial System, Michael J. Crowe. Traces the rise of 
the vector concept from the discovery of complex numbers 
through the systems of hypercomplex numbers created by 
Hamilton and Grassmann to the final acceptance of the modem 
system of vector analysis. 1961 edition. 288pp. 5~ • Blt 

67910-1 Pa. $7.95 
REPRESENTATION THEORY OF FINITE GROUPS, 
Martin Burrow. Concise, graduate-level exposition covers repre
sentation theory of rings with identity, representation theory of 
finite groups, applications of theory of characters, more. Exer
cises. 1965 edition. 192pp. 5~ • Sll. 67487-8 Pa. $6.95 
A SURVEY OF FINITE MATHEMATICS, Marvin Marcus. 
Undergraduate text, suitable for nonmathematics majors, intro
duces fundamentals of linear algebra and theory of convex sets. 
150 worked examples. Over 1,200exercises.1969 edition. 496pp. 
6~ • 9'~. 67553-X Pa. $12.95 
PARTIAL DIFFERENTIAL EQUATIONS FOR SCIEN
TISTS AND ENGINEERS, Stanley J. Farlow. Text shows how 
to formulate and solve partial differential equations. Coverage 
of diffusion-type problems, hyperbolic-type problems, elliptic
type problems, more. Problems, solutions. 1982 edition. 432pp. 
6~ • DK. 67620-X Pa. $12.95 

INTRODUCTION TO PROBABILITY, John E. Freund. 
Lucid, thorough coverage of permutations and factorials, 
probabilities and odds, frequency interpretation, mathemati
cal expectation, decision making, postulates of probability, 
rule of elimination, much more. Exercises with some solutions. 
1973 edition. 254pp. 5li • 8~. 67549-1 Pa. $6.95 
THE ANCIENT TRADITION OF GEOMETRIC PROB
LEMS, Wilbur Richard Knorr. Highly regarded study focuses 
on ancient Greek efforts to solve three classical problems of 
cube duplication, angle trisection and circle-quadrature. Work 
of Eudoxus, Archimedes, Apollonius, others. Bibliography. 
1986 edition. 420pp. 6~ • 9'~. 67532-7 Pa. $12.95 
APPLIED ALGEBRA AND FUNCTIONAL ANALYSIS, 
Anthony N. Michel and Charles J. Herget. Graduate-level 
treatment of set theory, algebra and analysis for applications in 
engineering and science. Vector spaces and linear transforma
tions, metric spaces, normed spaces and inner product spaces, 
more. Exercises. 1981 edition. 595pp. 5li • 8~. 

67598-X Pa. $10.95 
CATASTROPHE THEORY FOR SCIENTISTS AND 
ENGINEERS, Robert Gilmore. Advanced-level treatment 
describes mathematics of theory grounded in the work of 
Poincare, R. Thorn, other mathematicians. Also important 
applications to problems in mathematics, physics, chemistry 
and engineering. 1981 edition. References. 28 tables. 683pp. 
6~ • 9'~. 67539-4 Pa. $16.95 

FREE Mathematics Book Catalog (59100-X) of nearly 400 
high-quality, affordably priced paperback books in mathemat
ics, physics and other sciences. A must for every mathemati
cian, teacher and student. Write for your copy today. 
TO ORDER: List author, title and code number. Add$3.00 for 
postage and handling (any order). NY residents add sales tax. 
All books unconditionally guaranteed. Send to: DOVER 
PUBLICATIONS, INC., Dept. AM94, 31 E. 2nd St., Mineola, 
NY 11501 



1,.... CENTRE DE RECHERCHES MATHEMATIQUES 
Universite de Montreal 

J GEOMETRY and TOPOLOGY 1994-1995 

The Centre de Recherches Mathematiques is hosting a year-long program in Geometry and Topology in 1994-1995. The program will be organized 
around a certain number of workshops spread throughout the year, bearing on the following subjects: 

Non-Compact Manifolds and Asymptotic Invariants September 12-17, 1994 

Organizers: Marc Troyanov. (E.P.F.L.) andMaugMin Oo (McMaster) 
The list of lecturers includes: M. Bridson, P. Delanoe, P. Eberlein, A. Haefliger, I. Holopainen, P. Li, J.W. Lott, P. Pansu, R. Schoen 

Exterior Differential Systems October 15-19, 1994 

Organizer: Nik.y Kamran (McGill) 
The list of lecturers includes: I. Anderson, R. Bryant, J. Conn, D. de Turck, Y. Eliashberg, M. Fels, R.B. Gardner, H.L. Goldschmidt, 

P. A. Griffiths, L. Hsu, T. Ivey, M. Kossowski, M. Kuranishi, J. Landsberg, P.J. Olver, P.J. Pohjanpelto, W. Shadwick, 
K. Tenenblat, R. Tucker, P.J. Vassiliou, G.R. Wilkens Jr. 

Complex Geometry and Mirror Symmetry March 27 - April1, 1995 

Organizers: D.H. Phong (Columbia), L. Vinet (CRM), S.T. Yau (Harvard) 

3-Dimensional Manifolds June 12-16, 1995 

Organizer: Steven Boyer (UQAM) 
The list of lecturers includes: A. Casson, D. Gabai, C. M. Gordon, H. Rubinstein, P. Shalen 

Sympletic Geometry-Topology and Gauge Theory July 3-14,1995 

Seminaire de mathematiques superieures (SMS), 34th session. NATO Advanced Study Institute 
Organizers: J. Hurtubise (McGill), F. Lalonde (UQAM), Y. Saint-Aubin (Montreal) 

Aisenstadt Chair: Professor Robert Bryant (Duke) will be giving the Aisenstadt Lectures at the CRM 
in conjunction with the workshop on Exterior Differential Systems in October 1994. 

Those wishing to participate in the above activities are invited to write to Louis Pelletier, CRM, UniversitedeMontreal, C.P. 6128, Succursalecentre
ville, Montreal, Quebec, H3C 3J7, CANADA or e-mail to PELLETL@ere.umontreal.ca 

Interested in Symbolic Math? 

Look to Computers in Physics 
Subscribe now and receive a FREE issue of 
Computers In Physics ! Here's just part of what 
you'll find in our May/June issue alone: 

• S. P. Christensen's feature article on re
sources for computer algebra 

• Mathematics and Maple compared 
• An interview with Stephen Wolfram, 

developer of Mathematica 

You'll also find these exciting features: 

• Programming on the CM5, the new 
massively parallel computer 

• Series Expansions to investigate the critical 
behavior of systems 

• .. Internet Corner .. by Glenn Ricart 
Plus CIP On-line with a new searchable data-

- - --- -- --

base of computer-related products. 

Upcoming research articles in this full-color 
bi-monthly magazine and archival journal include: 

"Inflating the Wormhole: A Mathematica Animation" 
"TIC: Symbolic Tensor and Exterior Calculus" 
"Nonlinear Effects in a Stretched String: A 

Numerical Computation" 

YOUR Act now and get a total seven issues 
111!!!111!!111 for the price of six. If you're not delighted 
•;m:~: with CIP, simply cancel your subscription 
ISSUE within 30 days for a full refund. 

...__ _ __, Call or e-mail today! 

19941ndividual Rate: $60.00 U.S. 
Call for institutional, non-U.S., or AlP Member rates. 

4-94 9448 

American Institute of Physics ~ 
500 Sunnyside Blvd. • Woodbury, NY 11797 2!PI-NSICS 

TO ORDER CALL TOLL-FREE IN THE U.S.: 1-800-344-6902 OR E-MAIL wrp@aip.org 



NEW FROM OXFORD UNIVERSITY PRESS 

NUMERICAL METHODS 
FOR FLUID DYNAMICS IV 
EDITED BY M. J. BAINES AND 
K. W.MORTON 
This volume brings together leading 
mathematicians and engineers to re
view recent advances in mathematical 
and computational fluid techniques for 
modelling fluid flows. 
1994 624 pp.; 386 illus.; $75.00 

GROUPS AND GEOMETRY 
PETERM. NEUMANN, GABRIELLE A. 
STOY, AND EDWARD c. THOMPSON 
Written for advanced undergraduate 
and first-year graduate students, this 
volume clearly covers the fundamen
tals of groups as well as geometry and 
its symbiotic relationship with groups. 
1994 264 pp.; 33 illus. 
paper $25.95/cloth $58.00 

RANDOM COEFFICIENT 
MODELS 
NICHOLAS LONGFORD 
This book presents an elementary and 
systematic introduction to the model
ing and interpretation of between-clus
ter variation. 
(Oxford Statistical Science Series 11 J 
1994 288 pp.; 40 ill us.; $45.00 

STATISTICAL MODELS IN 
EPIDEMIOLOGY 
DAVID CLAYTON AND MICHAEL HILLS 
Based on a highly successful course by 
two internationally known authors, this 
book explains the essentials of statistics 
for all epidemiologists. 
1993 376 pp.; 104 illus.; $49.95 

PARALLEL COMPUTATION 
EDITED BY A. E. FINCHAM AND B. 
FoRD 
This timely volume discusses parallel 
processing applications, the implemen
tation of specific applications for par
allel computers, and the development 
of efficient mathematical algorithms to 
be used in applications. 
(The Institute of Mathematics and its 

Applications Conference Series, New 
Series46) 
1994 384 pp.; $82.50 

FRACTALS 
A User's Guide for the 
Natural Sciences 
HAROLD M. HAsTINGS AND 
GEORGE SUGIHARA 
This insightful work explains 
Mandelbrot's fractal geometry and de
scribes some of its most interesting ap
plications. 
1994 248 pp.; 45 illus. 
paper $19.95/cloth $49.95 

MOBIUS AND HIS BAND 
Mathematics and Astronomy 
in Nineteenth-Century 
Germany 
EDITED BY JOHN F AUVEL, ROBIN 
WILSON AND RAYMOND FLOOD 
"Graced with many excellent portraits, 
scenes, and mathematical illustrations." 
-Times Higher Education Supplement 
1993 184 pp.; 164 illus.; $29.95 

SUBSTRUCTURAL LOGICS 
EDITED BY KosTA DosEN AND PETER 
ScHROEDER-HEISTER 
This important book brings together 
new papers by some of the most emi
nent authorities in these various tradi
tions in order to provide a unified view 
of substructural logics. 
(Studies in Logic and Computation 2) 
1994 400 pp.; 6 illus.; $60.00 

THE INVERSE GAUSSIAN 
DISTRIBUTION 
v. SESHADRI 
This book provides a comprehensive and 
penetrating account of the inverse 
Gaussian law. 
1994 272 pp.; 9 illus.; $60.00 

NUMERICAL SOLUTION OF 
STURM-LIOUVILLE 
PROBLEMS 
]OHN D. PRYCE 
This book was written for scientists and 
engineers who desire an introduction to 
simple SLPs, their limitations, the algo
rithms that overcome these limitations, 
and available software. 
(Monographs on Numerical Analysis) 
1994 336 pp.; 40 illus. 853415-9$56.50 

GENERAL PATTERN 
THEORY 
A Mathematical Study of 
Regular Structures 
ULF GRENANDER 
This book expertly introduces statis
ticians and mathematicians to image 
analysis and pattern theory. 
(Oxford Mathematical Monographs) 
1994 928 pp.; 326 illus., 16 color plates 
$195.00 

NEW METHODS OF 
MODELLING PROCESSES 
WITHIN SOLIDS AND AT 
THEIR SURFACES 
EDITED BY C. R. A. CATLOW A. M. 
STONEHAM, AND SIR jOHN MEURIG 
THOMAS 
This book cogently considers theo
retical models, calculations, and com
puter methods for a wide variety of 
states and processes in different types 
of solids and surfaces. 
1994 194 pp.; $52.50 

ADVANCES IN 
NUMERICAL ANALYSIS 
Volume Ill: Large-Scale 
Matrix Problems and the 
Numerical Solution of Partial 
Differential Equations 
EDITED BY JOHN GILBERT AND 

DoNALD KERsHAw 
This volume introduces advanced stu
dents and professionals to cutting-edge 
research in numerical analysis. 
1994 224 pp.; 20 illus.; $52.50 

CRYPTOGRAPHY AND 
CODING Ill 
EDITED BY M. J. GANLEY 
This up-to-date volume comprehen
sively surveys research and theoretical 
developments in the related fields of 
cryptography, coding, and informa
tion theory. 
(The Institute of Mathematics and its 
Applications Conference Series, New 
Series45) 
1994 392 pp.; 101 illus.; $82.50 

To order or for more information, please write: 
OXFORD UNIVERSITY PRESS 

200 Madison Avenue, New York, NY 10016 
To order by phone, call toll-free 1-800-451-7556 (credit cards only) 



Interactive TEX lit 
WYSIWYG TEX lit 

User-friendly TEX lit 

Textures lit It's not like any other TEX system. [11 

[1] 
On the other hand, Textures 

is exactly like every other 
'lEX system. Its 'lEX engine 

is strictly standard and 
up-to-date; it runs li\'IEX, 

AMS-'IEX, and all standard 
'lEX macros without change. 

But even here it's not 
ordinary, with hand-tuned 

assembler code for maximum 
performance, and a 

transparent memory model 
that you can't fill until you 

run out of disk. 

[2] 
If you are a serious 'lEX user 

on another platform, it can 
he worth getting a Mac just 

to run Textures. 

For all Macintosh 
processors and printers 

minimum 2.5MB memory 
and 5MB disk 

Blue Sky Research 
534 SW Third Avenue 

Portland Oregon 97204 
USA 

800622 8398 
503 222 9571 

facsimile 503 222 1643 
sales@bluesky.com 

When Apple introduced the Macintosh and its graphic interface, 
we embarked on a long-term project of research toward a 'lEX 
system "for the rest of us,"a 'lEX system that would be humanely 
interactive, and visibly responsive; an integrated 'fEX system, 
designed to be radically easy for those new to 'fEX, and engineered 
to be the best for expert 'lEX users. The research continues; 
the product is Textures. 

Textures is something of a Copernican revolution in 'fEX interface. 
The paradigm shifts from the usual 'lEX "input-process-output
repeat" mode, to a wider frame wherein the 'lEX language 
describes a dynamic document that is continuously, quietly 
"realized" as you write it, with no process steps whatsoever. 

This change in perspective must be experienced to be fully 
grasped. As you would expect, Textures is good for beginners. 
You might be surprised to know that it's also good for experienced 
'lEX users and especially good for 'lEX programmers. [2] It's not 
a "front-end" or an imitation, it's a full-scale live TEX processor 
that's actually easy to use. 

There's much more to Textures than a new perspective on 'fEX, 
of course; too much to list here but we'll mention custom menus, 
Computer Modern PostScript fonts, illustrations, inter-application 
communication, automatic installation, genuine support, .... 

We don't claim perfection; nor do we believe in exaggerated 
marketing, odd as this may seem, and we do understand our 
finite abilities to provide all that one might wish. But we also 
guarantee that you will be satisfied with Textures and with the 
service you receive from Blue Sky Research, or we will refund 
the (very finite) price you paid. 



MATHEMATICAL SCIENCES RESEARCH INSTITUTE 
1000 CENTENNIAL DRIVE, BERKELEY, CALIFORNIA 94720 

The Institute solicits applications for membership during the 1995-96 year, which 
begins on September 5,1995. 

MSRI features three programs in 1995-96. You may apply for Postdoctoral Fellowships, Research Professorships, and 
General Memberships in these programs, or in the rest of mathematics. 

SEVERAL CoMPLEX VARIABLES. This full-year program will concentrate on the following areas and related topics: 
1. Global and local Cauchy-Riemann geometry 
2. Geometric applications of L2 estimates of a 
3. Strong and super-rigidity, fundamental groups of compact Kahler manifolds, Teichmiiller space, Weil-Petersson 

metric, holomorphic vector bundles and moduli space 
4. Hyperbolicity, value distribution theory and its relation with diophantine approximation 
The program committee consists of Jean-Pierre Demailly, Joseph J. Kohn, Junjiro Noguchi, Linda Rothschild, Michael Schneider, and 
Yum-Tong Siu (Chair). 

HoLOMORPHIC SPACES. (Fall1995) This program focuses on the area of mathematics where spaces of analytic functions 
play a prominent rOle.Central to the field are the Hardy, Bergman, and Dirichlet spaces, and the natural operators acting 
on them (Toeplitz, Hankel, composition, etc.) Many other topics, such as dilation theory, H~-control theory and 
interpolation, have grown from this core. 
The program committee consists of Sheldon Axler (co-Chair), John McCarthy (co-Chair), Don Sarason (co-Chair), Joseph Ball, Nikolai 
Nikolskii, Mihai Putinar, and Cora Sadosky. 

CoNVEX GEOMETRY AND GEOMETRIC FUNCTIONAL ANALYSIS. (Spring 1996) This half-year program will bring 
together researchers from several branches of mathematics related to the recent, striking developments in high
dimensional convex geometry and its applications. The principal fields involved are probability theory, harmonic 
analysis, the geometry of finite-dimensional normed spaces and classical convex geometry and combinatorics. Topics 
discussed will include but will not be limited to: 
1. Concentration phenomena in geometry and combinatorics 
2. Volume inequalities 
3. Random algorithms for volume computation 
4. Geometric applications of sharp inequalities in harmonic analysis 
The program committee consists of: Keith Ball, Eric Carlen, Erwin Lutwak, V. D. Milman, E. Odell, and N. Tomczak 

In 1996-97 MSRI will feature one full-year program in CoMBINATORICS and another in Low-DIMENSIONAL ToPOLOGY. 

POSTDOCTORAL FELLOWSHIPS Deadline: November 30, 1995. 
MSRI will award approximately 20 postdoctoral fellowships to candidates with Ph.D.awarded in 1990 or later. 

RESEARCH PROFESSORSHIPS Deadline: September 30, 1995. 
These awards are intended for midcareer mathematicians, with Ph.D. awarded 1989 or earlier. 

GENERAL MEMBERSHIPS Deadline: November 30, 1995. 
Applications are invited for part or all of 1995-96. I tis expected that members at this level will come with partial or full support 
from other sources. 

Application forms are available from the Mathematical Sciences Research Institute, 1000 Centennial Drive, Berkeley CA 
94720, or by email (send email to: in f o@msr i . org with a message consisting of the single word help) . Women and minority 
candidates are especially encouraged to apply. 

Candidates are asked to make sure that their application materials and letters of reference arrive by the deadline. Late 
applications cannot be assured a complete consideration. Awards will be announced by mid-December, 1994 for Research 
Professorships and during Spring, 1995 for all others. 

The Institute is committed to the principles of Equal Opportunity and Affirmative Action. 



UNIVERSITY OF CENTRAL FLORIDA 

New Ph.D. Program in Mathematics 

The department is pleased to announce the inauguration 
of its Ph.D. Program in Mathematics, with emphasis on 
industrial and applied mathematics. This is in addition to 
a two-decade-old M.S. Program in Applied Mathematics. 
The new Ph.D. Program will prepare ~tudents for teaching 
and/or research careers in colleges, universities, govern
ment, and industry. 

A large number of graduate students receive financial 
support, mainly via teaching assistantships. Applications 
will be accepted and considered as long as positions 
remain unfilled, but early application is encouraged. For 
further information and applications, contact: 

Dr. Piotr Mikusinski, Graduate Coordinator 
or 

Dr. Lokenath Debnath, Chair 
University of Central Florida 
Department of Mathematics 

P. 0. Box 161364 
Orlando, FL 32816-1364 

Phone: 407-823-6284 
Fax: 407-823-5156 

e-mail: math@ucf1 vm.bitnet 

NOW COMPLETE IN 10 EXHAUSTIVE VOLUMES! 

This is undoubtedly the most comprehensive, up-to-date 
and authoritative mathematics encyclopaedia available 
today. Translated from the Russian, edited, annotated 
and updated by about 200 eminent, Western mathema
ticians, all specialists in their respective fields, the 10-
volume Encyclopaedia of Mathematics contains nearly 
7000 articles together with a wealth of complementary 
information. Explanations of differences in terminology 
are of historical interest and help to bridge the gap 
between Western and Soviet to mathematics. 

10 (Index) ISBN 1-55608-009-3 $199.00 
10-Volume Set ISBN 1-55608-010-7 $1990.00 

For more information or to order contact: 
Kluwer Academic Publishers 

P.O. Box 358/Accord Station • Hingham-MA 02018-0358 
Phone: (617) 871-6600 • Fax: (617) 871-6528 

E-mail: kluwer@world.std.com 

UNIVERSITY OF KENT 
AT CANTERBURY • • • • 

Institute of Mathematics and Statistics 

Chair in Mathematics 
As part of the development of the Institute of Mathematics and 

Statistics, the recently established Mathematics Group is appointing a 
new Professor of Mathematics. The present complement of the group is 
eleven members and there are good prospects for expansion. 

Applications are invited from candidates who wish to play an 
important role in the consolidation and expansion of the new 
Mathematics Group. The successful applicant should have an excellent 
record of leadership in research and an ability to generate research 
income. Collaborative projects with the other parts of the Information 
Technology Faculty, comprising the Electronics and Computing 
Laboratories, will be encouraged. He or she will also be expected to make 
a major contribution to the development of the teaching of mathematics 
by the group. The Chair is available from 1st October 1994, and informal 
enquiries may be made to Professor Byron Morgan- Tel (0227) 764000, 
ext. 3013 (e-mail bjon@ukc.ac.uk), or Professor Alan Common, ext. 3664 
(e-mail :akc@ukc.ac.uk). Following appointment to the Chair, a new 
Lectureship in Mathematics will be advertised. 

Salary will be within the professorial range (minimum £30,398 p.a.) 
Further particulars are available from the Personnel Office, 

University of Kent, Canterbury, Kent, CT2 7NZ. Tel: 0227 764000, 
ext. 3915 or 0227 475482 (24 hr. answerphone). 

Please quote reference A94/68. Closing date: 30 June 1994. 

The University is committed to implementing its 
Equal Opportunities Polii.'J. 

What critics have said ••• 

~\Aio""' 
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"The articles are well written (and} authoritative ... all 
large academic libraries should have (the Encyclopaedia 
of Mathematics) • 

-choice, June 1988 

"An exhaustive encyclopedia. A mammoth work. No 
mathematical notion is leftuntumed. Detailed but concise 
articles. Each piece provides a condensed description 
supplemented by references to pioneering works and 
their modem versions. An invaluable reference superior 
to any in existence. • 

-Boris Kuperschmidt, The University of 
Tennessee Space Institute, Tullahoma 

" ... this encyclopaedia is invaluable and essential to any 
reference collection in any academic library serving math
ematicians, scientists and engineers. It's well worth the 
price. • 

-Nancy Anderson, Mathematics Library, 
University of Illinois 



._____II CRM PROCEEDINGS & LECTURE NOTES I 
Elliptic Curves and Related Topics 

Hershy Kisilevsky and M. Ram Murty, Editors 
Volume 4 

This book represents the proceedings of a workshop on elliptic curves held in 
St. Adele, Quebec, in February 1992. Containing both expository and research 
articles on the theory of elliptic curves, this collection covers a range of topics, from 
Langlands's theory to the algebraic geometry of elliptic curves, from lwasawa theory 
to computational aspects of elliptic curves. This book is especially significant in that 
it covers topics comprising the main ingredients in Andrew Wiles's recent result on 
Fermat's Last Theorem. 

1991 Mathematics Subject Classification: 11 
ISBN 0-8218-6994-9, 195 pages (softcover), February 1994 
Individual member $33, List price $55, Institutional member $44 
To order, please specify CRMP/4NA 

Measure-Valued Processes, 
Stochastic Partial Differential Equations, 
and Interacting Systems 

D. A. Dawson, Editor 
Volume 5 

Several papers are devoted to different aspects of measure-valued branching 
processes (also called superprocesses). Some new classes of these processes 
are described, including branching in catalytic media, branching with change of 
mass, and multilevel branching. Sample path and spatial clumping properties 
of superprocesses are also studied. Several papers are also devoted to particle 
systems studied in statistical physics and to stochastic partial differential 
equations which arise as hydrodynamic limits of such systems. With overview 
articles on some of the important new developments in these areas, this book 
would be an ideal source for an advanced graduate course on superprocesses. 

1991 Mathematics Subject Classification: 60 
ISBN 0-8218-6992-2, 241 pages (softcover), March 1994 
Individual member $35, List price $59, Institutional member $47 
To order, please specify CRMP/SNA 

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

Recent Advances in 
Real Algebraic Geometry 
and Quadratic Forms 
William B. Jacob, Tsit-Yuen Lam, 
and Robert 0. Robson, Editors 

Volume 755 

The papers in this volume grew out of a year-long program in "Real Algebraic Geometry and 
Quadratic Forms", held at the University of California at Berkeley during the 1990-1991 academic 
year. This valuable collection of research articles by top workers serves as a record of current 
developments in these areas and as a tribute to the fruitful interaction between them. Students and 
researchers alike will find this book a useful reference, with articles ranging from the technical to the 
expository. Also included are summaries of the current developments in several subdisciplines and 
indications of new research directions. 

1991 Mathematics Subject Classification: 00, 11, 14 
ISBN 0-8218-5154-3, 405 pages (softcover), January 1994 
Individual member $34, List price $57, Institutional member $46 
To order, please specify CONM155/NA 

-----------------
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The Structure 
of Relation Algebras 

Generated by Relativizations 

Steven R. Glvant 

----------------
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The Structure 
of Relation Algebras 
Generated by Relativizations 
Steven R. Givant 

Volume 756 

This book aims to analyze the structure of relation algebras that are generated by relativized 
subalgebras. As examples of their potential for applications, the main results are used to establish 
representation theorems for classes of relation algebras and to prove existence and uniqueness 
theorems for simple closures. This book is well written and accessible to those who are not specialists 
in this area. In particular, it contains two introductory chapters on the arithmetic and the algebraic 
theory of relation algebras. This book is suitable for use in graduate courses on algebras of binary 
relations or algebraic logic. 

1991 Mathematics Subject Classification: 03; 08 
ISBN 0-8218-5177-2, 134 pages (softcover), January 1994 
Individual member $20, List price $34, Institutional member $27 
To order, please specify CONM/156NA 

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



AMERICAN MATHEMATICAL SOCIETY 

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 0 or SIAM 0 

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, AI 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, 22 Franklin St., ABA #011000028, Account 
#0128-262-3, Boston, MA 02110. 

VISA o MasterCard o . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Account number Expiration date 

M4NO 

Application for Membership 1994 

(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 
oo General 
01 History and biography 
03 Mathematical logic 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 $84; for those whose annual professional income is $45,000 or 
more, the dues are $112. 

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 $71; for those whose annual professional income is above $45,000, 
the dues are $95. 

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 paying 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 $168. 
For either students or unemployed individuals, dues are $28, and annual 

verification is required. 
The annual dues for reciprocity members who reside outside the U.S. and 

Canada are $56. 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 ($84 or $112). 

The annual dues 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. 

1994 Dues Schedule (January through December) 

For any category of membership where more than one dues level is given, see 
the above for descriptions of Members' Categories. 

Ordinary member .................................... 0$840$112 

CMS Cooperative rate ................................. 0 $71 0 $95 

Joint family member (full rate) .......................... 0 $84 0 $112 

Joint family member (reduced rate) ....................... 0 $64 0 $92 

Contributing member (minimum $168) ............................. 0 

Student member (please verify) 1 ..•...•....••........••..•••.. 0 $28 

Unemployed member (please verify)2 •••••••••••••••••••••••••• 0 $28 

Reciprocity member (please verify)3 •••••.•••••.•••. 0 $56 0 $84 0 $112 

Category-S member" ....................................... 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. 

4 0 send NOTICES 0 send BULLETIN 

Reciprocating Societies 

0 Allahabad Mathematical Society 

0 Asociaci6n Matematica Espanola 

0 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 fOr Angewandte 

Mathematik und Mechanik 

0 Glasgow Mathematical Association 

0 Indian Mathematical Society 

0 Iranian Mathematical Society 

0 Irish Mathematical Society 

0 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 

0 New Zealand Mathematical Society 

0 Nigerian Mathematical Society 

0 Norsk Matematisk Forening 

0 Osterreichische Mathematische Gesellschaft 

0 Polskie Towarzystwo Matematyczne 

0 Punjab Mathematical Society 

0 Ramanujan Mathematical Society 

0 Real Sociedad Matematica Espanola 

0 Saudi Association for Mathematical Sciences 

0 Sociedad Colombiana de Matematica 

0 Sociedad de Matematica de Chile 

0 Sociedad Matematica de Ia 

Republica Dominicana 

0 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 Societal Catalana de Matematiques 

0 Societatea Matematicienilor din Romania 

0 Societe de Mathematiques Appliquees 

et lndustrielles 

0 Societe Mathematique de Belgique 

0 Societe Mathematique de France 

0 Societe Mathematique Suisse 

0 Society of Associations of Mathematicians 

& Computer Science of Macedonia 

0 Southeast Asian Mathematical Society 

0 Suomen Matemaattinen Yhdlstys 

0 Svenska Matematikersamfundet 

0 Union Mathematica Argentina 

0 Union of Bulgarian Mathematicians 

0 Union of Czech Mathematicians 

and Physicists 

0 Unione Matematica ltaliana 

0 Vijnana Parishad of India 

0 Wiskundig Genootschap 

Signature 



Order Form 
Ordered by: Mail to (if different): 

Nrune -------------------------------------- Nrune --------------------------------------

Address -----------------------------------
Admess __________________________________ _ 

City-------- State--- Zip---- City _________ State--- Zip----

Country __________________________________ _ Country __________________ _ 

Code -----------------e-mail -------------
Code _________________ e-mml _______ _ 

For orders with remittances: 
American Mathematical Society 
P. 0. Box 5904 
Boston, MA 02206-5904 
401-455-4000 

Qty Code Title 

For VISA or MasterCard orders: 
American Mathematical Society 
P. 0. Box 6248 
Providence, Rhode Island 02940-6248 
800-321-4AMS (321-4267) 
cust-serv@math.ams.org 

Price 

$ 

Total 

$ 

Optional delivery by mr to foreign addresses, add $6.50 per copy. 

Residents of Canada, please include 7% GST. Total due $ 

__ Check or Money Order VISA MasterCard 
I NOTI I 

Card Number ________________________ _ Expiration Date. __________ __ 

Signature ____________________________________________________ __ 

CHARGE BY PHONE IN THE UNITED STATES AND CANADA 800-321-4AMS (321-4267) 

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; exclusive distributor of AMS books. INDIA: International Book Agency, Flat No. 2, Nirala Market, NiralaN agar, Lucknow, 226-020, India. 
Tel: 70506, Fax Nos: 79079, 242061, 230376; exclusive distributor of AMS books. JAPAN: Maruzen Co. Ltd., P. 0. Box 5050, Tokyo 
lnternational100-31, Japan. TeL Tokyo: 03-3272-7211, Telex J26516; exclusive distributor of AMS books and journals. 

Please send me information 
about AMS membership 

__ individual membership 
_ institutional membership 
_ corporate membership 

institutional associate 

Publications, videotapes, and 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 $6.50 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: $8 per order in the U.S. and Canada; 
outside the U.S. and Canada $35 per order ($15 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. 
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Change of Address 

Members of the Society who move or who change positions 
are urged to notify the Providence Office as soon as possible. 

Journal mailing lists must be printed four to six weeks before 
the issue date. Therefore, in order to avoid disruption of service, 
members are requested to provide the required notice well in 
advance. 

Besides mailing addresses for members, the Society's records 
contain information about members' positions and their employ
ers (for publication in the Combined Membership List). In ad
dition, the AMS maintains records of members' honors, awards, 

and information on Society service. Information of the latter kind 
appears regularly in Notices. 

When changing their addresses, members are urged to cooper
ate by supplying the information requested below. The Society's 
records are of value only to the extent that they are current and 
accurate. 

If your address has changed or will change within the next 
two or three months, please fill out this form, supply any other 
information appropriate for the AMS records, and mail to the 
address given below. 

Name:-------------------- Customer code:--------------------

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 information: 

New employer: _________________________________________ __ 

Location of employer:---------------------------------------
City State/Province Country Zip Code 

Telephone number(s): -------------------------------------

Electronic address(es): --------------------------------------

Recenthonorsandawards: ______________________________________ _ 

Personal items for publication in Notices:---------------------------------

Mail completed form to: 

Customer Services, AMS, P.O. Box 6248, Providence, RI 02940 

or send the above information by e-mail to: 

amsmem@math. ams. org or cust-serv(!lmath. ams. org 
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ELECTRONIC PRODUCTS 
Anlerican Mathe111atical 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 compact disc version of Mathematical 
Reviews (MR) and Current Mathematical Publications (CMP) . 

• MathSci disc provides instant access to over 53 years of data
MR and CMP from 1940-present. 

• SilverPlatter search software (SPIRS/MacSPIRS) 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 a networking option that allows simultaneous 
access for network users . 

• MathSci Disc is available for both the Macintosh and 
MS-DOS 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, and the Index 
to Statistics and Probability, available from commercially 
supported 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 call800-321-4AMS (321-4267). 
e-mail: eps@math.ams.org 

MathSci Tapes • MathSci Disc • MathSci Online • T:EX Software • e-MATH 



AMERICAN MATHEMATICAL SOCIETY • THE GEOMETRY CENTER 
BASIC ISSUES IN COMPUTER-AIDED VISUALIZATION WORKSHOP 

University of Minnesota, Minneapolis • August 13 -14, 1994 
Advance Registration/Housing Form (Revised) 

Please complete this form and return it with your payment to: DEADLINES: 
Mathematics Meetings Service Bureau 
P. 0. Box 6887 
Providence, RI 02940 
Tel: (401) 455-4143 

Ordinary advance registration: Residence Hall Reservations: June 18 
Final advance registration (no housing): July 14 

(Registration on-site: please call for availability: (401) 455:4143.) 
Residence Hall Changes & Cancellations: August 8 
90% Refund on Residence Hall Package: August 8 
50% Refund on Advance Registration: August 11 

Nrune ------------~----------------------------~~----------------~~~~~------------------Surname First Middle Initial 

Mailing Address, _________________________________________________________________________________ __ 

City---------------State-------Zip-------Country ____________ _ 

Telephone'------------------------ e-mail address---------------------------------------------------

Nrune Badge Information (affiliation): -----------------------------------------------------------------

REGISTRATION: before June 18: $120 after June 18: $140 Amount enclosed for registration $ ____ _ 
ACCOMMODATIONS: (Participants interested in hotel housing are advised to make their own arrangements.) 

Middlebrook Hall, University of Minnesota, August 12, 13 and 14 (day only) :Purchase of a room and board package is required by the 
University of Minnesota, and the price of the meals (breakfast and lunch) is included in the rates below. Full prepayment is required. Please 
make checks payable to AMS; VISA and MasterCard will also be accepted. Acknowledgment of your residence hall reservations will be sent 
to address indicated above. Participants who wish to reserve accommodations for the Mathfest should fill out the Advance Registration/Housing 
Form also located in this issue. Mathfest housing starts on the night of August 14. The Service Bureau will make every effort to coordinate the 
srune room assignments for both events, however, single rooms are extremely limited at Middlebrook. Participants requiring single 
accommodations may want to consider requesting a double room to be used as a single. Note: There is a maximum of two adults or two adults 
and one child (not including infants in arms) per room. All children must reside in a room with a parent. 

Rates: 
(per day) 

Adults: 

Children: 

$33.50 single 
$44.00 double - one adult (Middlebrook- after 8/13) 
$29.50 (per person) double-two adults 
$13.60 (per person) in rollaway beds only 

Special housing requests: such as physically challenged needs, etc.: _____________________________________________ _ 

I run female __ male __ and will arrive on (date) ______ at ____ a.m./p.m. and depart on at _____ a.m./p.m. 

Sharer's full name: __________________________ arr. ___ ,dep. female/male __ child (age) _____ spouse_ 

I will need a parking permit D 
Amount enclosed for housing $ _______ __ 

Total Amount enclosed $ ________ _ 
METHOD OF PAYMENT: 

D Check (payable to AMS; Canadian and foreign checks must be marked "In US Funds") 

D MasterCard or Visa Card Numbe,_ _______________________________________________ Exp. Date _______ _ 

Signature. ___________________________________________________________________ _ 

D If workshop is fully subscribed, please place my nrune on the waiting list, pending a cancellation. I understand that my payment will 
not be processed until a place for me has been secured. 

For office use only: 

Codes: Options: Residence: 

Dates: Room Deposit Amount Paid: 



MAA Minicourse Advance Registration Form 
Minneapolis, Minnesota 

August 14-17, 1994 

To register for MAA Minicourse(s), please complete THIS FORM or a PHOTOCOPY OF THIS FORM and return 
it with your payment to: 

Minicourse Coordinator 
Mathematical Association of America 
1529 Eighteenth Street, N.W. 
Washington, DC 20036 
Telephone: 202-387-5200 

Telephone: _________ _ 
(Please print) Surname First Middle 

Street address City State Zip 

• Deadline for MAA Minicourse advance registration: June 11, 1994. (After this date, potential participants are encouraged to 
call the MAA headquarters at 800-331-1622 for availability of Minicourses.) 

• Deadline for cancellation in order to receive a 50% refund: August 11, 1994*. 

• Each participant must fill out a separate Minicourse Advance Registration Form. 

• Enrollment is limited to two Minicourses, subject to availability. 

• Please complete the following and send both form and payment to the Minicourse Coordinator at the above address: 

I would like to attend 0 1 Minicourse 

Please enroll me in MAA Minicourse(s): 

0 2 Minicourses 

#-and#-

In order of preference, my alternatives are: #-- and #--

• PAYMENT 

Check enclosed: $ __ _ Credit card type: 0 MasterCard 0 Visa 

Credit card#--------------------- Expiration ·date: _________ _ 

Your Employing Institution Signature (as it appears on credit card) 

* 0 I plan on registering in advance for the Minneapolis Mathfest meetings ONLY in order to attend the 1\IAA 1\Iinicourse(s) 
indicated above. It is my understanding that should the course(s) of my choice be fully subscribed, a full refund of the 1\Iathfest 
meetings advance registration fee will be made. 

* If the box above is not checked off, the Mathfest advance registration fee will be processed and the 50% refund rule will apply. 
Your intention regarding the Mathfest registration should be made clear when cancelling a Minicourse registration. If no instruction 
is given, the Mathfest registration will also be cancelled. Advance Registration/Housing forms for the Mathfest should be mailed 
to the Mathematics Meetings Service Bureau in Providence. 

See course descriptions, enrollment limits, and registration fees on the reverse. 



Minicourse #1: Building discrete and continuous eco
logical models using the SLAM simulation language, 
James V. Caristi, Valparaiso University. Part A: Monday, 1:30 
p.m.-3:30 p.m.; Part B: Tuesday, 4:00 p.m.-6:00 p.m. Enroll
ment limit: 30; registration fee: $65. 
This minicourse will provide a crash course in using the simulation 
language SLAM for environmental modeling. SLAM suppmts discrete 
and/or continuous modeling, automatically and easily generates ap
propriate statistics, and can produce animations. We will develop a 
model of a leaf surface ecosystem involving competing microorgan
isms, arrivals and depattures, temperanu·e changes, moisture presence 
and absence, and acid rain. This is a basis for a project-oriented junior
senior level course for science majors. Prerequisite: protkiency with a 
mouse. 

Minicourse#2: Calculus.fromgraphical, numerical and 
symbolic points of view, Arnold M. Ostebee and Paul 
Zorn, St. Olaf College. Part A: Monday, 1:30 p.m.-3:30 p.m.; 
Part B: Tuesday, 4:00 p.m.-6:00 p.m. Enrollment limit: 50; 
registration fee: $45. 
This minicourse introduces Calculus from Graphical, Numerical and 
Symbolic Points of View, a calculus text developed at St. Olaf College 
with suppmt from the NSF and FIPSE. The text complements the 
standard symbolic/algebraic approach to the calculus with pervasive 
and systematic treatment of geometric and numerical points of view. 
Technology is used to foster and facilitate graphical and numerical 
thinking. This minicourse will include brief overviews of philosophy, 
pedagogy, and mathematical content; hands-on work on textbook 
problems; group discussion and critique; practical advice; and repmts 
from experienced field-testers. Participants will be supplied copies of 
the text. Graphing calculators will be available on site; participants are 
encouraged to bring their own. 

Minicourse #3: Combinatorlcs via .functional equations, 
Donald R. Snow, Brigham Young University. Patt A: Monday, 
1:30 p.m.-3:30 p.m.; Part B: Tuesday, 4:00 p.m.-6:00 p.m. 
Enrollment limit: 60; registration fee: $45. 
We will show that many of the ad hoc methods of combinatorics can 
be unified by a simple functional equations approach. This approach 
yielcl~ the sums of the powers of the integers (and many generaliza
tions), combinations and permutations (with many types of repeti
tions), and other standard combinatorial functions, as well as many new 
results. The method uses the combinatmial description to find a 
functional equation and then tlnds the function from that. It gives a 
means of getting many of the identities, properties, and generating 
functions, and shows how the functions are related to each other. 
Splnoffs from the basic approach include the Bemoulli and Euler 
polynomials, orthogonal polynomials, and other special functions. An 
understanding of basic combinatorics, calculus, and power series is 
sufficient background for this minicourse. The small amount of material 
on functional equations needed will be developed in the course. 

Minicourse #4: Multivariablecalculususingthe Harvard 
Calculus Consortium materials, Thomas W. Tucker, 
Colgate University. Part A: Monday, 3:45 p.m.-5:45p.m.; Patt 
B: Wednesday, 1:45 p.m-3:45 p.m. Enrollment limit: 50; regis
tration fee: $45. 
The NSF-supported Hatvard Calculus Consmtium has completed a 
textbook in single variable calculus and is working on materials for a 
multivaiiable course. These materials have been used at a number of 
institutions. The presenters will give the participants an ovetview of 
those materials and their implementation, as well as direct experience 
with_ selected pottiom>. oLth\!_CQlli"l)e~_l~atticipants will have the 
oppmtunity to work in groups on exercises from the text and discuss 
the pedagogical implications. The presenters will be Daniel Flath, 
University of South Alabama, Deborah Hughes Hallett, Hatvard 
University; Patti Frazer Lock, St. Lawrence University; John Lucas, 
University of Wisconsin-Oshkosh; and the organizer. 

Minicourse#5: Mathematical models of epidemics, Sonja 
Sandberg, Framingham State College. Patt A: Monday, 3:45 
p.m.-5:45 p.m.; Part B: Wednesday, 1:45 p.m.-3:45 p.m. 
Enrollment limit: 80; registration fee: S45. 
This minicourse will discuss the many ways that mathematics has been 
and can be used to describe the behavior of epidemics of infectious 
diseases. Examples of models appropriate for undergt~Kluate math
ematics courses, such as probability and statistics, differential equa
tions, t1nite mathematics, and mathematical modeling will he pre
sented. The histmy of quantitative desC!iptions of epidemic trends will 
be covered using malaria as an example. Focusing on AIDS. models for 
risk to an individual, population models for predicting future trends and 
the utility of mandatpty premarital screening for the AIDS virus will be 
discussed. Homework will be assigned between the two sessions. 

Minicourse #6: Unif.ying themes for discrete mathemat
ics, Ralph P. Grimaldi, Rose-Hulman Institute of Technol
ogy. Patt A: Monday, 3:45 p.m.-5:45p.m.; Part B: Wednesday, 
1:45 p.m.-3:45p.m. Enrollment limit: 80; registration fee: S45. 
As discrete mathematics courses impact the college curricula. some 
students express concern about the apparent fragmented nature of the 
concepts. To dispel this feeling of fragmentation, cettain unifying 
themes are 1.) the function-with its role in enumeration, the analysis 
of algorithms, finite state machines. and the preservation of discrete 
structures; and 2.) enume1~1tion-as it reinforces the study of partial 
orders, equivalence relations, graph themy, and summation f(mnulas. 

Minicourse #7: Open problems in plane geometry, Wil
liam O.J. Moser, McGill University; Janos Pach, City College 
of New York and Mathematical Institute of the Hungarian 
Academy of Sciences. Part A: Tuesday, 1:00 p.m.-3:00 p.m.; 
Patt B: Wednesday, 4:00 p.m.-6:00 p.m. Enrollment limit: 80; 
registration fee: S45. 
Drawing figures (graphs) in the plane is one of the oldest human 
activities. Yet, conventional graph theory and geometry often break 
down at the simplest possible questions about graph drawings. The 
course will smvey some classical questions of this kind in recreational 
geometly (e.g. Turan·s brick t~1ctmy problem and Conway's thrackle 
conjecture) some of which have important practical applications. We 
shall also suggest some promising new approaches to these problems 
(using elementaty results from combinatorics and topology), but in all 
of the results discussed there will be plenty of room for improvement. 
The nonspecialist is just as likely to make progress in this field as the 
organizers! l'atticipants can expect to leave with an understanding of 
many problems which they and their students can investigate in the 
ti.lture. 

Minicourse #8: The Math Modeling/PreCalculus Reform 
Project: using discrete mathematical models to motivate 
mathematics, Sheldon P. Gordon, Suffolk Community Col
lege; B. A. Fusaro, Salisbmy State University. Patt A: Tuesday, 
1:00 p.m.-3:00 p.m.; Part B: Wednesday, 4:00 p.m.-6:00 p.m. 
Enrollment limit: 40; registration fee: S45. 
The Math Modeling/PreCalculus Reform Project. under suppmt from 
the NSF, is developing an alternative to precalculus courses which 
emphasizes the broad applicability of mathematics using mathematical 
modeling based on methocl~ such as difference equations. data 
analysis, probability, and matrix algebm. The ideas and skills needed 
for calculus are developed in the context of solving interesting and 
impoltant problems. This minicourse will provide an ovetvie\\· of the 
project and its goals as well as illustrations and hands-on experience 
with some specific models. Copies of the project materials will be 
provided to all patticipants. 



Advance Registration/Housing Form 
Minneapolis Mathfest 

August 15-17, 1994 

Please complete this form and return to: Mathematics Meetings Service Bureau (MMSB) 
P. 0. Box 6887 

DEADLINES 

Ordinary Advance Registration (including tickets) 
Hotel/Residence Hall Reservations through MMSB 
Final Advance Registration (no housing or tickets) 
Hotel Changes/Cancellations through MMSB 
Residence Hall Changes/Cancellations through MMSB 
90% Refund on Residence Hall Package 
50% Refund on Banquets & Tours* 
50% Refund on Mathfest Advance Registration* 

MINNEAPOLIS MATHFEST 

Providence, Rhode Island 02940 U.S.A. 
401-455-4143; 1-800-321-4267, Ext. 4143 

June 11, 1994 
June 11, 1994 
July 14, 1994 
July 5, 1994 
August 8, 1994 
August 8, 1994 
August 1, 1994 
August 11, 1994 

(no refunds after this date) 
(no refunds after this date) 
(no refunds after this date) 

REGISTRATION FEES 
Advance Registration by 

July 14, 1994 

* 
Member of AMS, CMS, MAA, TIME 
Emeritus Member of AMS or MAA 

$ 125 
35 

194 * Nonmember 
* Students: 

High School 2 
Undergraduate 20 
Graduate 35 

* High School Teachers or Librarians 35 
* Third World Country Participants 35 
* Unemployed 35 

(N.B.: A separate form appears in this issue for advance registration for MAA Minicourses) 
* See the section on "How to Register in Advance". 

ADVANCE REGISTRATION SECTION: 

1) Telephone-----------
(Please print) Surname First Middle 

2) 
(Mailing address) (e-mail address) 

0 I do not wish my badge and program to be mailed; however, the mailing address for my acknowledgment is given above. 

3) Badge information: Affiliation MR Classification#-------

NamesfurGuestBadges: __________________________________________ ___ 

4) Member of AMS D CMS 0 MAA D TIMED Nonmember D Member of other organizations: AWM D NAl\I 0 
5) Students: Grad D Undergrad D High School 0 6) Emeritus D Third World D Unemployed D Librarian 0 HS Teacher 0 
7) Mathfest fee $ 8) Hotel Deposit (if applicable)$ 9) Dormitory Payment$, ___ _ 

10) Subtotal of Payments for Social Events (see reverse)$ ______ _ 11) Total amount enclosed for 7 through 10 $ ____ _ 

Method of Payment: 0 Credit Card (Visa or MasterCard only) 0 Purchase Order (original institutional PO attached) 

0 Check (payable to AMS). Canadian checks must be marked "U.S. Funds". 

Credit card type: Card number Expiration date ______ _ 
If this is your credit card, please print your name as it appears on the credit card on the line below and sign your name. 
If this is not your credit card, please print card holder's name as it appears on the credit card on the line below and have the card holder sign: 

0 I plan to attend the MAA Student Workshop on Wednesday, August 17, 1994. 

See reverse for registration for social events and reservations for hotel and residence halls. 

For office use only: 

Codes: Options: Hotel: Dorm: Room type: 

Dates: Hotel Deposit Total Amt. Paid: 

Special Remarks: 



Birkhiiuser i 
Proceedings of the First European Congress of Mathematicians, Paris, July 1992 

A. Joseph. F. Mignot, F. Murat, B. Prum & R. Rentschler (Eds.) 

The three volume work containing the Proceedings encompasses an account of the 
state of research in a wide variety of mathematical topics, as well as broad ranging 
discussions of the role of mathematics in society. The round table discussions have 
been meticulously recorded and edited, and will surely carry a message far beyond 
the mathematical community of the importance of mathematics to our applied sci
ences, our culture, and our social well-being. 

VOLUME 1: INVITFD I..PcruREs 1-17 1994 HARDcOVER $80.00 (TENT.) ISBN 0-8176-2798-7 
CONTRIBUTORS: V.I. Arnold, L Babai, C. de Concini, S. Donaldson, W. Muller, D. Mumford, 
A.-S. Sznitman, M. Vergne, Z. Adamowicz, A. Bjomer, B. Bojanov, J.-M. Bony, R.E. Borcberds, 
J. Bourgain, F. Catanese, C. Deninger & D. Duffie 

VOLUME II: INVITFD I..PcruREs 18-40 1994 HARDcOVER $80.00 (TENT.) ISBN 0-8176-2799-5 
CONTRIBUTORS: J. Frohlich, M. Giaquinta, U. Hamenstadt, M. Kontsevicb, S.B. Kuksin, 
M. Laczkovich, J.P. Le Gall, I. Madsen, A.S. Merkurjev, J. Nekovar, Y. Neretin, M.A. Nowak, 
R. Piene, A. Quarteroni, S. Dostoglou and D. Salamon, A. Schrijver, B. Silvennan, V. Strassen, 
P. Tukia, C. Viterbo, M. Wodzicki, D. Zagier & D. Voiculescu 

VOLUMB III: RoUND TABLES 1994 HARDcoVER $80.00 (TENT.) ISBN 0-8176-2800-2 
CON'l'BNTS: Mathematics and the General Public • Women and Mathematics • Tile role of 
Mathematics in EdtKational Policies • Let's Cultivate Mathematics • European Mathematics: 
Myth or Historical Pact? • Philosophy of Mathemaics: "How and Why?" • Mathematics in 
Social Sciences • Mathematics in Industry • Degree Harmonization and Student Exchange 
Programs • European Sdence Policy for Mathematics • Colaborating with Developing 
Countries • Mathematics Libraries in Europe • Mathematics and Economics • Mathematics 
and Chemistry • Mathematics, Biology and Medicine 

3 VOLUME SET: 
$200.00 (TENT.) ISBN 0-8176-2801.() 

PROGRESS IN MAntEMATICS, VOLUMBS 119, 120 & 121 

MOMENT MAPS AND 
COMBINATORIAL 
INVARIANTS OF 
HAMILTONIAN Tn-SPACES 
V. Gufllemfn, MIT, Cambridge, MA 

Tile action of a compact Lie group G on a com
pact symplectic manifold gives rise to some 
remarkable combinatorial invariants, the sim
plest and most interesting being the moment 
polytope. One of the main goals of this mono· 
graph is to describe what kinds of geometric 
infonnation are encoded in this polytope. Tile 
last two chapters contain a somewhat unortho
dox treatment of the theory of toric varieties. 
Contents include: Basic Definitions, the 
Duistermaat-Heckman Tileorem, Multiplicities 
as Invariants of Reduced Spaces, Partition 
F"Unctions, Toric Varieties, Kaehler Structures 
on Toric Varieties. 

1994 APPRox. 275 PP., HA.ImcoVEK 
$49.50 (TI!NT.) ISBN 0-8176-3770-2 
PROGREss IN MATHEMAncs, VOWME 122 

New Second Printing! 

A HISTORY OF ALGEBRAIC 
AND DIFFERENTIAL 
TOPOLOGY 1900-1960 
J. Dteudonn~. Paris, France 

1994 648 PP. HARDcOVER 
$94.50 0-8176-3388-X 

Three Easy Ways to Order! 
eCALL: Toll-Free 1-800-n?-4643. 

In NJ pleasecall201-348-4033. 
Your refereace oumber is Y787. 

• WRITE: Birtblluser, Dept. Y787, 
P.O. Box 2485, Secaucus, NJ 07094. 

• VISIT: Your local technical boobtore or urge 
your librarian to order for your departmeot. 

Payment can be mad\~ by check, money order or 
credit card. Please eaclose $2.50 for lihipping & 
handling for the first book ($1.00 for each addi
tionalboolt) andR.,NY,NJ,MA. VT.PA. VA, 
TX & C.-\ reaideDIS, please add sales tax. 
Canadian residents please add 7% GST. Prices are 
valid in North America only, are payable in U.S. 
CUJTency or its equivalent, and are subject to 
change without no&e. For prk:e and ordering 
information outside North America, please contact 
BirkhlluserVa-lag AG, Klosterberg 23, CH-4010, 
Basel, Switurland. Fax 61 271 7666. 

LIE THEORY AND 
GEOMETRY: IN HONOR OF 
BERTRAM KOSTANT 
R. Jkylinskl & J.-L Brylfnski, both at the 
Pennsylvania State University; V. Gufllemfn & 
V. Kac, both at MIT, Cambridge, MA 

This volume, dedicated to Bertram Kostant on 
the occasion of his 65th birthday, is a collection 
of 22 papers by international leaders in the 
fields of lie Tileory, geometiy, algebra and 
math physics. Kostant's .fundamental worlt in 
an these areas has provided deep new insights 
and connections which have created new fields 
of research. 

CoN'rllmurORS INCLUDE: 

A. Broer, J.-L Brylinski, R. Brylinski. F.R.K. 
Chung, J. Ding, M. Dutlo, C. Emnuich, F. Plato, 
I. FrenkeL I.M. Gelfand, B. Gross, V. Guilemin. 
R. Howe, Y.-Z. Huang. A. Joseph. V. Kac. 
M. K.ashiwara, D. Kazhdan, B. Kostant. 
S. Kumar, J. Lepowsky, B. Lian, G. Lusztig. 
D. McLaugblin,. S. Sahi, W. Schmid, 
M. Smimov, S. Sternberg. D. Stemheimer, 
M. Vergne, M. Wakimoto, N. WaUadl. 
A. Weinstein. J. Wolf, G. Zuckerman. 

1994 Mm.ox. 500 PP. HARDcoVER 
$54.50 (TENT.} ISBN 0-8176-3761-3 
SPECIAL PRJCE: $,.50* 
PRoGRESS IN MAnmMAncs, VoWME 123 
-sn;a.u. !'lila liliRIUiS SEPT. 15, 1~ 

INTEGRABLE SYSTEMS 
The V m:lict Memorial Conference: 
As::tes du Colloque International de Luminy 
0. Babelon, Universite Paris VI; P. Carder, 
Ecole Nonnale Superieure de Paris & 
Y. Kosmann-Schwarzbacb. Ecole 
Polytecbnique (Eds.) 

This memorial volume, bonorlog the memmy of 
J.-L Venlier, contains 15 artides by some of 
the most eminent specialists in the theory of 
completely integrable systems. The research 
and expository papers focus on current reseairlt 
developments, making this book unique among 
the various publications meant to honor the 
memory of J.-L. Verdier. 

CoNTRIBUJ'OIIS INCLUDE: 

M. Bellon, D. Bennequin. E. Date, LA. I.>icltey, 
B. Dubrovin. P. Casati, N.M. Ercolani. 
H. Flascbka, A.T. Fomenko, B. van Geemeo, 
V. Guillemio, H. Knorrer, F. Magri. 
J.-M. Maillanl, P. J. Olver, M. Pedrooi, 
E. Previato, LA. Takhtajan, E. Tmbowitz, 
P. van Moerbeke, S. Singer, A. Treibkh. 
C.Viallet,G.WDsao 

1994 372 PP. HARDcoVER 

$89.50 ISBN 0-8176-3653.6 
PROGRESS IN MATIIEMATICS, VoWME liS 
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SPRINGER FOR MATHEMATICS 

G. JENNINGS. California State University, 
Dominguez Hills, CA 

MODERN GEOMETRY 
WITH APPLICATIONS 
This is a thorough analysis of the fundamen
tals of plane geometry- Euclidean, spherical 
and projective. The reader is provided with an 
abundance of geometrical facts such as clas
sical results of plane Euclidean and non
Euclidean geometry, investigation of conic 
sections, projective spaces, Galilean transfor
mations, Lorentz transformations, and 
Minkowskii geometry. The author considers 
a range of interesting problems which one 
meets in real life- i.e., the number of images 
one sees in a pair of mirrors; how to detect the 
position of an enemy ship from two different 
listening posts; and the distance between two 
cities knowing their latitude and longitude. This 
book is pleasant to read, providing fresh exam
ples, interesting exercises, and over 170 illus
trations. It can be used as an introduction to 
higher geometry for those students, especial
ly prospective mathematics teachers, who 
need to know how geometry is used, as 
well as how it is derived. 

1994/app. 200 pp., 171 illus./Softcover 
$29.95/ISBN 0.387·94222-X 
Universitext 

Second Editions 
I.R. SHAFAREVICH, Steklov Mathematical 
Institute, Russia 

BASIC ALGEBRAIC GEOMETRY 
Volume I and II 

These books will enable the reader to learn 
about interesting topics in algebraic geometry 
without requiring a one-year prerequisite of 
commutative algebra and complex analysis. By 
making algebraic geometry accessible to non
specialists and beginners, these well known 
books by Shafarevich have become one of the 
most popular introductions to this field. Newly 
expanded and revised, the second editions 
will introduce the reader to a great deal of new 
material on the subject. The books can be read 
independently of each other, with Volume II 
containing more advanced material. 
Vol. 1: 1994/app. 321 pp., 21 illus./Softcover 
$45.00/0·387 ·54812·2 
Vo l. II: 1994/app. 283 pp., 12 illus.;Softcover 
$45.00/0-387-5 7 554-5 

Second Edition 
S. LANG, Yale University, New Haven, CT 

ALGEBRAIC NUMBER THEORY 
This well-known textbook covers all of the 
basic material of classical algebraic and ana
lytic number theory, giving the student the 
background necessary for the study of mod
ern algebraic number theory. Part l introduces 
some of the basic ideas of the theory: number 
fields, ideal classes, ideles and adeles, and zeta 
functions. Part II covers class field theory and 
Part Ill is devoted to analytic methods, includ
ing an exposition ofTate's thesis, the Brauer
Siegel theorem, and Weil's explicit formulas 
which has been completely re-written for the 
new edition. 

1994/app. 376 pp./Hardcover/$39.00 
ISBN 0.387-94225-4 
Graduate Texts in Mathematics, Volume 110 

W.S. ANGLIN, Luther College at University 
of Regina, Canada 

MATHEMATICS 
A Concise History and Philosophy 

This is a concise introductory textbook for 
a one-semester course in the history and 
philosophy of mathematics. It is written for 
mathematics majors, philosophy students, his
tory of science students and secondary school 
mathematics teachers. The only prerequisite 
is pre-calculus. Furthermore, the many detailed 
explanations of the important mathematical 
procedures actually used by famous mathe
maticians, gives mathematically talented stu
dents a greater opportunity to learn the history 
and philosophy by way of problem solving. 
Several important philosophical topics are 
pursued throughout the text, giving the student 
an opportunity to come to a full and consis
tent knowledge of their development. These 
topics include infinity, the nature of motion, 
and Platonism. This book offers, in fewer 
pages, a deep penetration into the key mathe
matical and philosophical aspects of the his
tory of mathematics. 

1994/app. 275 pp., 33 illus./Hardcover 
$39.00/ISBN 0.387-94280-7 
Undergraduate Texts in Mathematics 

R.A. HOLMGREN, Allegheny College, 
Meadville, PA 

A FIRST COURSE IN DISCRETE 
DYNAMICAL SYSTEMS 
Discrete dynamical systems are essentially 
iterated functions. Anyone with access to 
a computer can generate beautiful images 
whose roots lie in discrete dynamical sys
tems. The mathematics behind the pictures 
are beautiful in their own right and are the 
subject of this text. Every effort has been 
made to exploit this opportunity to illustrate 
the beauty and power of mathematics in an 
interesting and engaging way. The level of pre
sentation is suitable for advanced undergrad
uates with a year of calculus behind them. 
Individuals who read it and do the exercises 
will gain not only an understanding of dynam
ical systems, but an increased understanding 
of the related areas in analysis as well. Students 
will learn to understand periodic points, sta
ble sets, bifurcations, symbolic dynamics, and 
chaos. Included are rigorous proofs of impor
tant concepts in dynamics but are kept acces
sible to the typical advanced undergraduate 
student. Mathematica• programs, which illus
trate the dynamics and can aid students in doing 
the exercises, are included in an appendix. 

1994/214 pp., 55 illus./Softcover/$29.00 
ISBN 0.387-94206-4 
Universitext 

' Springer-Verlag 
NEW YORK 

J. ROSENBERG, University of Maryland, 
College Park, MD 

ALGEBRAIC K-THEORY 
AND ITS APPLICATIONS 
Algebraic K-theory plays an important role in 
many areas of modern mathematics: most 
notably algebraic topology, number theory, and 
algebraic geometry, but even including 
operator theory. The broad range of these top
ics has tended to give the subject an aura of 
"inapproachability." This book will enable 
graduate students or mathematicians working 
in other areas, to learn the basics of algebraic 
K-theory, and to get a feel for its many appli
cations. The only prerequisites are the standard 
one-year graduate algebra course and the stan
dard introductory graduate course on alge
braic and geometric topology. Many topics 
from algebraic topology, homological algebra, 
and algebraic number theory are developed as 
needed. The final chapter gives a concise 
introduction to cyclic homology and its inter
relationship with K-theory. 

1994/app. 408 pp./Hardcover/$49.95 
ISBN 0.387-94248-3 
Graduate Texts in Mathematics, Volume 14 7 

G. PEDRICK, California State University at 
Hayward, CA 

A FIRST COURSE IN ANALYSIS 
This text is a new approach to the elements of 
real analysis for post-calculus students, dis
cussing such topics as number systems, the 
extreme value problem, continuous functions, 
differentiation, integration and infinite series. 
The novelty of the approach to the material 
appears in the mode of exposition. It strives 
to place interesting questions before the read
er and to develop the theory in the course of 
investigating these questions. In this way, def
initions, theorems, and proofs are motivated, 
and the need for rigor and elegance of com
munication is felt by the students. The reader 
will find that the focus of attention is shifted 
from the learning and applying of computa
tional techniques to careful reasoning from 
hypothesis to conclusion. This text can be 
used for individual reading, or adapted not only 
to courses of different lengths and emphases, 
but also to different modes of classroom pre
sentation. 

1994/278 pp., 62 illus./Hardcover/$39.50 
ISBN 0.387-94108-8 
Undergraduate Texts in Mathematics 

ORDER TODAY! 
• CALL: Toii·Free 1·800-SPRINGE(R): 

1-800-777-4643. In NJ call 201·348-4033 
(8:30 am - 5:30 pm EST). 
Your reference number is S222 

• WRITE: Send payment plus $2.50 pcstage 
and handling for first book and $1.00 for each 
additional book to: Springer-Venag New York, Inc., 
Dept. #5222, 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! 
5/94 Reference: 5222 
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