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For the past two decades there has been debate about lack of funding for support of
research mathematics. In 1984, the first David Report, "Renewing U.S. Mathematics:
Critical Resource for the Future," found the situation in mathematics to be much
worse than the preliminary evidence indicated and documented the imbalance between
federal support for mathematics and related sciences. That report presented a national
plan to be carried out over the next five years and led to marked budget increases in
the mathematical sciences at some of the federal agencies. However, large increases in
needed graduate and postdocoral support and the rapid inflation of salaries absorbed
most of these increases. In 1990, a follow-up report, "Renewing U.S. Mathematics:
A Plan for the 1990s" (known as David IT), documented a continuing imbalance in
federal funding and indicated that much needs to be done toward the national plan of
the earlier report.
We have evidence that there is much to be done while, at the same time, most
forecasts anticipate only modest increases in federal support for mathematics research
over the next few years. Any dramatic increase will likely be linked to dramatic
increases in federal support for science and engineering research in general. At the
same time, a case can be made that the growth of the needs of the science and engineering research enterprise have far outstripped the ability of the present mechanisms
of federal government support. The discussions of these issues in the AMS Committee on Science Policy and the Advisory Committee for Mathematical Sciences for
the National Science Foundation (the latest meeting of the latter is covered in this
issue of Notices), always lead to the need for "alternate modes" of research support.
"Alternate mode" refers to any mechanism of support for mathematics research that
does not come out of a traditional resource or does not follow the traditional model of
two months summer salary support plus "below the line funds" for travel, computing
support, etc.
Discussions of these issues are difficult. First, it is frustrating because the federal
funding needs recommended in the David Reports seem so small relative to items
within federal spending. The traditional mode of supporting individual investigators
involves salary and self-interest for those receiving such grants. There is not a good
understanding of how important salary support is to the production of research; yet,
it seems clear that any sudden shift could bring a rather traumatic shock to academia,
which has developed a strong dependence on federal research dollars for summer
salary support. In addition, it is unclear what the political implications would be if
the funding modes were changed in any dramatic fashion (and to make an impact,
the changes would need to be dramatic). The David Reports recommend that many
more individual investigators be supported; yet, without more funds, does it benefit
mathematics to spread support more widely and therefore more thinly?
Many suggestions have been proposed for alternate modes of funding. The discussions have led the Society to consider whether it could support a program of small
research awards and whether this would be beneficial to mathematics research. The
Society is considering actions that it may take and possible recommendations for
actions by others. There is a debate as to whether there should be a study to gain a
better understanding of the effectiveness of the present funding modes and the impact
on the research enterprise by any dramatic shift in funding modes.
This is an issue that goes beyond the mathematics research community. Just as we
realize that issues of reform in mathematics education, preparation of college teachers,
and technology transfer are issues for the entire community, the critical situation of
support for research mathematics is an issue for the entire mathematics community.

William Jaco
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Letters
to the Editor
University of Bridgeport Lockout
Many faculty of the University of
Bridgeport, includilg three of six Math
Department faculty, have been locked
out since September 1, 1990. The major
issue is the administration's insistence
that it be able to fire any faculty,
even those with tenure, on 30 days
notice. The Connecticut Conference of
the AAUP issued a statement on October 22, 1990 which said in part, "We
request that faculty members refrain,
and urge others to refrain, from accepting employment at the University
of Bridgeport while present conditions
obtain." We would appreciate support
from AMS members. Thank you.
Louis M. Friedler
Swarthmore, PA
(Received January 14, 1991)

Rating Mathematics Programs
In an article in Notices (December
1990, 1353-1355), the sociologist J. H.
Bair attacks the idea of rating mathematics departments. He used figures
from the magazine Changing Times to
select the 13 departments rated in the
top tenth (which he calls "elite"), and he
checked reference works to determine
that about two-thirds of the professors
in "elite" departments had been students at "elite" departments. He claims
now that the ratings were seriously distorted because those professors had an
"obvious interest" in maintaining the
current ratings. I find that he has been
publishing essentially this same paper

in journals of various different subjects
over the last five years, so I think it
is time for someone to point out that
there is nothing to it.
Bair's whole approach has obvious
faults; I suspect, for instance, that few
people even remember which graduate
schools were attended by most of the
established mathematicians whose work
they know. But one crucial fallacy is
our special concern because it is quite
mathematical. Bair does not (and cannot) claim that there is any obvious or
generic distinction between his "elite"
13 and the schools ranked somewhat
below them. Thus, for example, he does
not (and cannot) give a reason why a
professor at Brown with a doctorate
from Wisconsin would have an "obvious interest" in preserving a rating of
Yale above Illinois. Consequently, his
argument rests on the following assertion, which I quote in his own words:
"when elite faculty are asked to rate
their peers at other schools, they are,
to a large extent, rating their former
professors or students."
He really does seem to believe this
statement, as he has signed his name
to it in print at least five times. But
it is quite false, even under the most
favorable assumptions. Indeed, suppose
that every professor at an "elite" school
did graduate work at an "elite" school.
Consider one such professor, and let us
suppose that all members of the faculty
when she graduated were her teachers.
She got her doctorate from one of the
13 schools, and (on average) one-half of
the faculty members present when she
graduated will now have retired. Thus
1/26 of the current "elite" faculty will
have been her teachers. Similarly, even
if we suppose that she was a teacher
of all recipients of doctorates where
she has been on the faculty, only 1/26
of the "elite" faculty (on average) will
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have been her students. Thus less than
8 percent of the faculty being rated will
be her former professors or students. If
we use more realistic assumptions, we
see in fact that "when elite faculty are
asked to rate their peers," at most 5
percent of those rated are their former
professors or students.
In short, Bair's article tells us very
little about how mathematicians rate
each other. Unwittingly, though, it does
illustrate why mathematicians like me
assign rather low ratings to certain
sociologists.
William C. Waterhouse
The Pennsylvania State University
(Received January 9, 1991)

Policy on Letters to the Editor
Letters submitted for publication in Notices are
reviewed by the Editorial Committee, whose task
is to determine which ones are suitable for publication. The publication schedule normally requires from two to four months between receipt
of the letter in Providence and publication of the
earliest issue of Notices in which it could appear.
Publication decisions are ultimately made by
majority vote of the Editorial Committee, with
ample provision for prior discussion by committee members, by mail or at meetings. Because of
this discussion period, some letters may require
as much as seven months before a final decision
is made. Letters which have been, or may be,
published elsewhere will be considered, but the
Managing Editor of Notices should be informed
of this fact when the letter is submitted.
The committee reserves the right to edit letters.
Notices does not ordinarily publish complaints about reviews of books or articles, although rebuttals and correspondence concerning
reviews in Bulletin of the American Mathematical Society will be considered for publication.
All published letters must include the name of
the author.
Letters should be typed and in legible form
or they will be returned to the sender, possibly
resulting in a delay of publication.
Letters should be mailed to the Editor of Notices, American Mathematical Society, P.O. Box
6248, P.rovidence, RI 02940, or sent by email to
notices@math.ams.com, and will be acknowledged on receipt.
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------------------~""'r""'''~-----------------American Mathematical Society
AssociATE ExECUTIVE DIRECTOR
FOR
PuBLICATION
The American Mathematical Society is seeking applications and nominations of candidates for the new position of
Associate Executive Director (AED) for Publication.
The person filling this position will be responsible for planning and directing the preproduction activity associated with
the Society's publication of nine primary journals, nine translation journals and approximately seventy-five books annually.
The AED for Publication will be the principal individual involved in working with governing bodies and committees of the
Society in setting the direction of the Society's primary publication program. In this capacity, the successful candidate will
have the opportunity to help develop and then to direct the objectives of the publication program, including acquisition
activity for new publications, oversight and maintenance of quality in existing publications and contracting sale-of-service
to other publishers.
The AED for Publication will work in the Society's Providence office and oversee the Publication and Translation
Departments, as well as work closely with the AED for Production and the Director of Marketing. The AED for Publication
will report to the Executive Director of the Society.
The Society is seeking a candidate who is knowledgable of mathematics and has a keen interest in the communication
of pure and applied mathematics research, exposition and professional information. Such a candidate should
• have earned a Ph.D. in the mathematical sciences,
• have a good command of the English language and be capable of writing well and easily, and
• have an interest for acquisitions and an ability to work harmoniously with mathematicians.
Experience in publication activity is desirable.
The initial appointment will be for two years and can be continued thereafter on an indefinitely renewable term or
continuing basis.
Applications and nominations should be sent to:
Dr. William H. Jaco
Executive Director
American Mathematical Society
P.O. Box 6248
Providence, R.I. 02940
Completed applications and appropriate letters of reference received by 30 April1991 will be assured of full consideration.
It is desirable that duties begin as soon as possible and preferably before 1 July 1991.
The Society is an equal opportunity employer and has a generous fringe benefit program including TIAA/CREF.
Salary for the position will be commensurate with the background of the appointee.

National Medals of Science

On November 13, 1990, President Bush presented the
National Medal of Science to twenty renowned scientists,
engineers, and mathematicians. The Medal, the highest
national award in science, is conferred by the President in
recognition of outstanding contributions to knowledge in
the physical, biological, social, behavioral, mathematical, or
engineering sciences.
Among the recipients of the National Medal of Science
were four members of the mathematical sciences community:
GEORGE F. CARRIER of Harvard University, STEPHEN C.
KLEENE of the University of Wisconsin at Madison, JOHN
McCARTHY of Stanford University, and PATRICK SUPPES
of Stanford University.
The National Medal of Science was established in 1959.
The recipients are selected from nominations made by the
National Academy of Sciences and other scientific and
engineering organizations. The selection criteria include the
total impact and importance of an individual's wprk on the
present state of science. In addition, achievements of an
unusually significant nature are considered and judged in
relation to the potential effects of such achievements on the
development of scientific thought.

George F. Carrier

George F. Carrier

George F. Carrier was awarded the National Medal of Science for his achievement and leadership in the mathematical
modeling of significant problems of engineering science
and geophysics, and their solution by the application of
innovative and powerful analytical techniques.
Commentary on Carrier's Research
The Managing Editor of Notices asked Ivar Stakgold of the
University of Delaware to comment on Professor Carrier's
research. He responded:
George Carrier is closely identified with the remarkable
development of American Applied Mathematics following
the Second World War. Through his own research and that
of his many students, he has influenced both the direction
and style of contemporary applied mathematics. His work is
characterized by an interplay of physical and mathematical
insights: the uncanny ability to model the essential features
of intricate real-world problems and the mathematical power
to carry out the analysis to obtain meaningful results.

In engineering science, Carrier has been active throughout his career in the solution of significant technological
problems. His very early papers on the mechanics of the
rolling of plastic materials had an immediate industrial impact that led to extraordinary manufacturing savings. He has
made seminal contributions to the technologies of viscometry, gyroscopy, and centrifugal isotope separation. Again,
early in his career, he initiated an enduring involvement
in naval matters by his pioneering studies of the effect of
underwater explosions on submarine shells. He was also an
important contributor to the engineering of space-vehicles,
dealing especially with problems of atmospheric reentry and
the associated supersonic flow of reacting, radiating gases
and their interaction with ablating structures. During the
last quarter-century Carrier has produced a major series of
papers in the field of combustion, particularly relevant to
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the performance of internal-combustion engines. Here the
full flower of Carrier's talents has been brought to bear on
penetrating analyses of highly complex systems, involving
aerodynamic, chemical, and thermal processes in multiphase
mixtures.
Carrier's manifold contributions to geophysics started
in 1950 in his paper on wind driven circulation in ocean
basins and have continued to this day. He has deduced
quantitative results for the mixing of ground and sea water
that results from the diffusion of tides into permeable islands
(like Hawaii). His oceanographic studies have explained the
mechanics of water waves on sloping beaches and in
confined harbors, with .results directly pertinent to ship
handling and deployment. He has analyzed the behavior of
ocean currents, in general, and the Gulf Stream in particular.
He explained the dynamics and evolution of tsunamis as
they are generated by earthquakes, travel across the ocean,
and strike islands or continental boundaries. In Carrier's
atmospheric research, hurricanes and tornadoes have been
of special interest, and his comprehensive studies of the
exceptionally intricate energetics and motions of hurricanes
as they interact with land and sea are milestones of the field.
Most recently, large fires, firestorms, and, on a global scale,
nuclear winter, have also received the penetrating, insightful
Carrier treatment.
As important as the impact has been of the many
specific solutions to scientific and technological problems
that Carrier has produced, of equal significance are his
contributions to applied mathematics itself. His problemsolving papers provide vivid illustrations of how to invoke
similarity, dimensional, and scaling considerations to assess
the relative importance of energies, forces, and responses
involved in complex phenomena, seeking out those that
are essential for basic understanding, and reserving for
later elaboration on those that are less central; establishing
succinct mathematical models and formulations elegantly
tailored to the problems under consideration; exploiting,
and often inventing, sophisticated mathematical techniques
to extract, with striking finesse, crisp quantitative solutions
to the governing differential and integral equations; and,
finally, providing perceptive interpretations of the results.
Even more explicitly, he has published and lectures widely on
applied mathematical methods, promulgating the boundarylayer approach, singular perturbation methods, asymptotics
and complex variable techniques, among others. His papers
and lectures on methodology, as well as the three textbooks
on applied mathematics that he co-authored, have been
extremely influential in the training and education of applied
mathematicians everywhere.
Carrier has been unstinting in his services to the scientific
and technical community, academia, industry, and the nation
on very many important official and advisory groups. His
extended membership in the Naval Studies Board of the
National Research Council (NRC) is sponsored by the NRC.
Carrier's personal scientific wisdom and skills, his vast
breadth of knowledge, and his high standards, integrity, and
leadership came to full play during this study, which resulted
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in the widely acclaimed NRC report on Nuclear Winter.
The National Medal of Science is a fitting recognition
of a truly impressive career.
Biographical Sketch
George Francis Carrier was born in Millinocket, Maine on
May 4, 1918. He earned a Mechanical Engineer degree
(a bachelor's-level degree) in 1939 and a doctorate in
applied mechanics in 1944, both from Cornell University.
From 1946 to 1952, he advanced from assistant professor
to professor of engineering at Brown University. He then
moved to Harvard University as Gordon McKay Professor
of Mechanical Engineering. Since 1972, he has been T.
Jefferson Coolidge Professor of Applied Mathematics at
Harvard.
Professor Carrier has served as a member of the Council
of the Engineering College of Cornell University for many
years. He was an associate editor of the Journal of Fluid
Mechanics from 1956 to 1986 and has been an editor of
Quarterly of Applied Mathematics since 1952. A member-atlarge of the AMS Council from 1971 to 1973, he was also
on the organizing committee for the Summer Seminar in
Modem Modeling of Continuum Phenomena (1975) and the
AMS-MAA-SIAM Joint Projects Committee (1977-1978).
In addition, he served on the AMS-SIAM Committee on the
1980 Wiener Prize and the Von Karman Prize Committee of
SIAM (1970-1971 and 1983-84).
Professor Carrier has presented numerous invited lectures, including those at the Summer Institute on Mathematical Problems in Geophysical Sciences (1970) and the
Summer Seminar on Modem. Modeling and Continuum
Phenomena (1975). In 1969, he was the von Neumann
Lecturer for SIAM. He was also a speaker in the symposium
"American Mathematics Entering Its Second Century" held
at the annual meeting of the American Association for the
Advancement of Science in 1988 to celebrate the centennial
of the AMS.
Professor Carrier's many awards and honors include
the Richards Memorial Award (1963) and the Timoshenko
Medal (1978) of the American Society of Mechanical
Engineers (ASME), the Von Karman Medal of the American
Society of Civil Engineers (1977), the Von Karman Prize
of SIAM (1979), the Applied Mathematics and Numerical
Analysis Award of the National Academy of Sciences
(1980), the Silver Centennial Medal of ASME (1980), the
Fluid Dynamics Prize of the American Physical Society
(1984), and the Dryden Medal of the American Institute
of Aeronautics and Astronautics (1989). A member of the
National Academy of Sciences, the National Academy of
Engineering, and the American Philosophical Society, he
is also a fellow of the American Academy of Arts and
Sciences, an honorary member of ASME, and an honorary
fellow of the British Institute of Mathematical Applications.

Stephen C. Kleene
Stephen C. Kleene was awarded the National Medal of
Science for his leadership in the theory of recursion and
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effective computability and for developing it into a deep and
broad field of mathematical research.

Stephen C. Kleene

Commentary on Kleene's Research
The Managing Editor of Notices asked Yiannis N. Moschovakis of the University of California at Los Angeles to comment
on Professor Kleene's research. He responded:
Kleene 's name is inextricably bound with the theory of
recursion and effective computability, which he founded
and helped develop into a central field of mathematical
research. Recursion theory today flourishes as an important
part of pure mathematics with its own deep problems and
concerns, but it has also yielded important applications to
many other mathematical areas and to computer science.
About the latter, it is hard to see how theoretical computer
science could have reached maturity as an intellectual
discipline without the foundational underpinning of the
notions and results from recursion theory due to Kleene.
For purposes of classification we can divide Kleene's
main scientific contributions into four major areas.
(1) Classical recursion theory. Between 1933 and
1936 at least three different classes of functions on the
integers were defined by Church, Godel and Turing, each of
them claiming to capture a natural aspect of computability.
Very quickly these definitions were all proved equivalent
by Church, Kleene, Post and Turing, and Church proposed
that this (common, rigorous) notion of recursive function
coincides with the intuitive notion of computable numbertheoretic function. Church's Thesis (now rarely disputed) has
been called "the first natural law of pure mathematics" and

made it possible to prove rigorously that specific functions
are not computable by showing that they are not recursive.
In applications to many areas of mathematics, one can show
that specific classification problems are absolutely unsolvable
by showing that the corresponding functions which express
them are not formally recursive.
In a sequence of pioneering papers published between
1936 and 1943, Kleene established the basic mathematical
properties of the class of recursive functions, proved the
key results justifying Church's Thesis and created the
fundamental tools which made it practical to establish the
undecidability of problems in all areas of mathematics. His
most significant contributions at this level were conceptual
and included the introduction of partial recursive functions,
relative recursion and the arithmetical hierarchy of relations
on the integers; there were technical contributions too,
including the (second) recursion theorem whose ten line
(ingenious) proof and wide applicability suggest that, even
in mathematics, sometimes "less is more." Later (with
Post), Kleene used relative recursion to define degrees of
unsolvability and to lay the foundations of their theory, now
developed to one of the richest and mathematically most
sophisticated research areas of logic.
The new field of recursive function theory was "formally established" with the publication in 1952 of Introduction to metamathematics, surely one of the most influential
mathematical monographs of our time.
(2) Hyperarithmetic, inductive, and analytical
relations. The arithmetical hierarchy classifies (by their
degree of unsolvability) those relations which are definable
in the first-order language of arithmetic. In a sequence
of path-breaking papers begun in 1955, Kleene extended
this classification to the wider classes of hyperarithmetic,
inductive, and analytical relations which can be defined
(roughly) first by iterating first-order definitions in arithmetic
into the "constructive" transfinite, and then by using the
language of second-order arithmetic in its full strength. The
work here is highly original and technically brilliant and
earned for Kleene (in 1983) the Steele Prize of the American
Mathematical Society.
One of the main results in this work is the Suslin-Kleene
Theorem which identifies the hyperarithmetic relations with
those definable by second-order prenex formulas with just
one function quantifier (of either kind) in their prefix. It
was proved solely by Kleene, but was soon understood
as an effective version of Suslin's fundamental result of
descriptive set theory, proved in 1917. The discovery of this
connection led to the birth of the field of effective descriptive
set theory, in which results about recursive functions are
applied to classical analysis and to the solution of old
problems about definability in the continuum. Among the
standard tools of this field are many methods introduced
by Kleene, particularly his fundamental method of proof by
"effective transfinite recursion."
(3) Recursion in higher types. In another sequence
of highly original papers begun in 1959 and continuing
until very recently, Kleene studied functionals which can
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be defined by recursion but take as arguments objects of
arbitrary (finite) type over the integers. This work is deep,
hard, and not yet completely appreciated by the mathematical
community. Its greater impact to date has been on the
general (abstract) theory of recursion on arbitrary (even
non-constructive) domains, the objects of finite type over
the integers being a typical case. In this connection, Kleene
also introduced "countable functionals," another example
of "generalized" computability theory, which has had a
strong influence in theoretical computer science. Ultimately
the ideas of higher type recursion are likely to influence
theoretical computer science even more, because of the
fundamental role that recursion plays in the specification of
algorithms.
(4) Intuitionism. As early as 1945 Kleene introduced a (recursive) realizability interpretation of intuitionistic number theory which (for example) understands a
statement of the form (Vx)(:ly)A(x, y) to mean that "some
recursive function f produces for each x a y = j(x) which
further "realizes" A(x, y)-and in particular satisfies A(x, y)
if this formula has no more quantifiers. The gist of the idea
is that a constructive assertion of some statement A can be
understood (at least partially) as a classical assertion that a
recursive function exists which realizes some constructive
(or computable) aspect of A. Kleene conjectured that every
theorem of intuitionistic number theory was realizable in this
sense and his student David Nelson verified the conjecture
shortly afterwards. Later Kleene introduced a whole slew of
distinct realizability interpretations and turned the method
into a fundamental tool for the metamathematical study of
intuitionistic systems, particularly in the 1965 monograph
The foundations of intuitionistic mathematics, especially in
relation to recursive functions written jointly with his student
Richard Vesley. The main subject of the Kleene-Vesley
monograph is a formalized axiomatization of Brouwer's celebrated theory of real numbers within the classical language
of second order arithmetic. Intuitionistic analysis had been
formalized before (by Heyting), but Kleene's choice of a
familiar classical language for his axiomatization made it
much easier for non-intuitionists to understand Brouwer's
ideas. Brouwer's analysis is inconsistent with classical logic,
and Kleene gave the first (classically valid) proof of its
consistency (with intuitionistic logic), using a realizability
interpretation. Still more recently, the theory of realizability
has become very important in the study of interpretations of
programming languages where the same problem of classical
interpretations of constructive assertions crops up.
From among Kleene 's papers not directly related to
these main strands of ·his research, we should mention his
characterization of regular events published in 1956, a result
which is technically quite simple but has become extremely
useful in the study of forma/languages and grammars, both
in computer science and in linguistics.
Biographical Sketch
Stephen Cole Kleene was born January 5, 1909 in Hartford,
Connecticut. He received his A.B. from Amherst College in
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1930 and his Ph.D. from Princeton University in 1934. He
remained at Princeton, first as an instructor and then as an
assistant, until 1935, when he moved to the University of
Wisconsin. He went to Amherst College during 1941-1942
and then returned to Wisconsin. While at Wisconsin, he
served as chair of the department (1957-1958, 1960-1962)
and dean of the College of Letters and Science ( 19691974). In 1964, he was appointed to a Cyrus C. MacDuffee
Professorship, which he held until 1979, when he assumed
his current position as Professor Emeritus of Mathematics
and Computer Science and Emeritus Dean of Letters and
Science.
Professor Kleene was a member of the Institute for
Advanced Study (1939-1940, 1965-1966) and a visiting
professor at Princeton University (1956-1957). He held a
National Science Foundation grant at the University of
Marburg (1958-1959) and was also a Guggenheim Fellow
(1949-1950). In 1957-1958, he served as a member of
the mathematics division of the National Research Council
and, from 1969 to 1972, as the chairman-designate of the
division of mathematical sciences. He served as president
of the International Union for History and Philosophy of
Science in 1961 and as the president of the Union's division
of logic, methodology, and the philosophy of science from
1960.to 1962. During 1966-1967, he was acting director of
the mathematics research center of the U.S. Army.
Professor Kleene has served on several AMS committees,
including the Organizing Committee for the Symposium on
Recursive Functions (1961), and the Nominating Committee
for the 1966 Election. He presented invited addresses at
AMS meetings in Chicago (1954) and in Kenosha, Wisconsin
(1980). He also presented a sixty-minute talk at the 1958
International Congress of Mathematicians in Edinburgh.
The honors and awards presented to Professor Kleene
include the AMS Steele Prize (1983) and election to
the National Academy of Sciences and to the American
Academy of Arts and Sciences. He served as vice president
(1941-1942, 1947-1949) and president (1956-1958) of the
Association of Symbolic Logic. He received an honorary
Sc.D. from Amherst College in 1970.

John McCarthy
John McCarthy was awarded the National Medal of Science
for his fundamental contribution to computer science and
artificial intelligence, including the development of the LISP
programming language, the mathematical theory of computation, the concept and development of time-sharing, the
application of mathematical logic to computer programs that
use commonsense knowledge and reasoning, and the naming
and thus definition of the field of artificial intelligence itself.
Commentary on McCarthy's Research
The Managing Editor of Notices asked David Israel of SRI
International to comment on Professor McCarthy's research.
He responded:
John McCarthy has made fundamental contributions to
both the theory and practice of computer science. More than
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that of any single researcher since Turing, his research has
shaped ideas about Symbolic Computation. In particular,
he can with some justice be said to have created and has
certainly been the prime shaper of the field of artificial
intelligence (AI). He coined the term artificial inteiligence
(1955) and organized the first major conference on AI,
the Dartmouth Conference of 1956. While at MIT, he
and Marvin Minsky organized and directed the Artificial
Intelligence Project. In 1963, he organized the Artificial
Intelligence Laboratory at Stanford University and was its
director until 1980.

Photo courtesy of Mel Lindstrom

John McCarthy

In 1958, McCarthy developed the LISP (for LISt Processor) programming language. For over 30 years, LISP has
been the principal programming language in AI. The original
impetus for the language was to experiment with his ideas
for an "Advice Taker" (1958), a program for representing
and solving problems-both mathematical and everyday,
nonmathematical problems-by performing derivations in
a formal language known as the situation calculus, which
extends first-order languages in certain ways, e.g., by the
addition of conditional expressions (of the form IF P then
a ELSE b, where P is a formula and a and b are terms)
and first-order lambda expressions as function and predicate
expressions. (The use of conditional expressions is also
fundamental to both the design and the analysis of LISP.)
The situation calculus is still widely used for representing
nonmathematical problems, especially those that can be
posed as involving a single agent. At the same time that he
was developing LISP, McCarthy was also a leading member

of the groups that developed ALGOL 58 and ALGOL 60.
Not content with developing two of the most important
high-level programming languages, McCarthy also did pioneering work in the mathematical theory of computation and
the formal semantics of programming languages. In 1960,
he presented both an operational semantics and a recursion
theoretic analysis of LISP and proved its universality, more
properly, the universality of its apply function. In 1966, he
applied similar techniques to an analysis of a fragment of
ALGOL. This work introduced a number of important ideas
for proving properties of recursive programs, in particular,
the use of fixed point properties to prove program equivalence by way of a rule of recursion induction. McCarthy's
work on the mathematics of computation was strongly
influenced by the research of another National Medalist,
Professor Stephen Kleene; indeed it represented the first
attempt to apply a Kleene-style framework for recursion
theory, based on systems of equations defining functions,
to real programming languages. During this same period
(1962), McCarthy also developed the first time-sharing system. While McCarthy has continued doing important work
in the mathematical theory of computation, including further
research on proof rules for recursive programs (1979) and
on multiprocessing versions of LISP (1984), his attention
has turned increasingly to fundamental problems in Artificial
Intelligence.
The "Advice Taker" was the first systematic attempt
to describe and analyze what might be called a sentential
automaton-the term itself may be McCarthy's. The central
idea was that all the basic features of a problem and of
the ways of solving the problem (the applicable heuristics)
should be representable in a formal language. Some sentences of the language were to be treated as imperatives;
these were to be obeyed. Others were declarative; these were
intended to be treated as descriptions of various aspects of
·the problem situation. The basic cycle of the program was
somehow to choose a list of declarative sentences (premises)
to which to apply a deduction routine. Thus what the system knows-has been told-is represented as an axiomatic
theory. The crucial point was that one did not have to
write new programs as new problems were confronted; one
simply told the system new things. For McCarthy, the most
interesting applications were to everyday problems; this
meant expressing everyday commonsense conceptions about
familiar objects and our interactions with them, especially
those conceptions involving our beliefs and knowledge, our
abilities, and the preconditions and effects of our actions.
For more than 30 years, McCarthy has been pursuing,
and has been urging others to pursue, the goal of a large,
publicly accessible commonsense knowledge base, to be
expressed in a logical formalism, and to be used in any one
of a wide range of applications areas. Early on, it became
clear to him that very few, if any, of the generalizations
we use in solving everyday problems are exceptionless.
That is, if they are expressed as universalized conditionals,
of the form \fx(«<>(x) ---+ 'P(x)), they are almost all false.
Moreover, ordinary reasoning involving such nonstrict or
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other things being equal generalizations exhibits a certain
nonmonotonicity. A set of premises r can be an adequate
reason for concluding P, while a superset r' is not. r'
might include the information that other things aren't equal.
This contrasts strikingly with the structure of deductive
reasoning (proof). Much of McCarthy's work since 1980
has been devoted to analyzing such reasoning. In 1977, he
introduced the idea of circumscription, which is a rule of
conjecture to be applied to first-order theories; the point
of such a conjecture is that a certain predicate, or more
generally, a certain formula, is to have the minimal extension
consistent with the truth of the original theory. Intuitively,
the conjecture is that other things are indeed equal; one
can think of the strategy as minimizing exceptions or
abnormalities. Adding a new axiom (premise) to the original
theory may falsify the original minimization conjecture. The
circumscriptive rule for a predicate occurring in a first-order
theory can be thought of as resulting in a second-order
theory that says explicitly that the extension of the predicate
is minimal amongst the models of the original theory. A
number of other formalisms for dealing with problems of
commonsense reasoning have been introduced; but, as with
LISP and the situation calculus, McCarthy's contributions in
this area have maintained their central importance.
Patrick Suppes

Biographical Sketch
John McCarthy was born September 4, 1927 in Boston,
Massachusetts. He received his bachelor's degree from the
California Institute of Technology in 1948 and his doctorate
in mathematics in 1951 from Princeton University. He served
as a research instructor at Princeton (1951-1953), acting
assistant professor at Stanford University (1953-1955), and
assistant professor at Dartmouth College (1955-1958). He
then went to the Massachusetts Institute of Technology,
where he advanced from assistant professor to associate
professor of communications science. In 1962, he moved
to his present position as professor of computer science at
Stanford University. From 1965 to 1980, he was the director
of the Artificial Intelligence Laboratory at Stanford.
Professor McCarthy was National Lecturer for the Association for Computing Machinery (ACM) in 1961. He
received the ACM's A. M. Turing Award in 1971 and the
Kyoto Prize in Advanced Technology in 1988. In 1985,
he was presented with the Research Excellence Award at
the International Joint Conference on Artificial Intelligence.
He is a member of the American Academy of Arts and
Sciences, the National Academy of Engineering, and the
National Academy of Sciences.

Patrick Suppes
Patrick Suppes was awarded the National Medal of Science
for his broad efforts to deepen the theoretical and empirical
understanding of four major areas: the measurement of
subjective probability and utility in uncertain situations, the
development and testing of general learning theory, the
semantics and syntax of natural language, and the use of
interactive computer programs for instruction.
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Commentary on Suppes' Research
The Managing Editor of Notices asked Woodward Bledsoe of
the University of Texas at Austin to comment on Professor
Suppes' research in the use of interactive programs for
instruction. He responded:
Pat Suppes has used interactive theorem proving in an
important way for the last twenty-seven years, as a part
of a series of self-paced courses given at Stanford for
a large number of gifted young students. He has been
the driving force in developing and testing a number of
computer programs which enable the students to learn parts
of mathematics by independent study, for classes in logic,
set theory and calculus. Their Interactive theorem prover is
a crucial part of such a program, enabling the student to
give the essence of a proof (strategy), leaving the computer
to fill in the details and certify the correctness. There are
other well-known provers (such as the Boyer-Moore theorem
prover, A Computational Logic, Academic Press) which are
used extensively to proof-check mathematical proofs, but
the Suppes programs are unique in their role as a tool for
individual teaching of mathematics.
Concerning his course on Set Theory, which they began
in 1974, Suppes said, "The main problem was how to
develop interactive proof machinery that a computer-naive
student could use to prove formally the theorems .... Formal
elementary proofs in the style of elementary logic are not
feasible because of their length. Beyond the natural system
of deduction ... we added a resolution theorem prover to
bridge the formal gap in intuitively obvious steps, and a
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Boolean decision procedure." That course involves the proof
of about 650 theorems in set theory from his 1960 textbook,
Axiomatic Set Theory (Van Nostrand, 1960; Reprinted 1972,
Dover), including the classic Schroder-Bemstein theorem,
and covers about the same material as his course at Stanford.
Learning to do mathematical proofs seems to be well
suited to the kind of systems that the Suppes group have
developed and tested so extensively. This concept will
become more prominent as new tools emerge for interaction
with the computer, such as being able to write proofs with a
stylus in an informal manner. Suppes' contributions to this
area are foundational.
The Managing Editor of Notices asked R. Duncan Luce
of the University of California at Irvine to comment on
Professor Suppes' research in the measurement of subjective
probability and utility in uncertain situations, and in the
development and testing of general learning theory. He
responded:
Suppes' contributions to the axiomatic study of measurement are of four main types. First, he more than anyone
else initiated the approach of modeling measurement systems as ordered relational structures having representations
in familiar mathematical structures, such as the real numbers and various analytic geometries. Issues of meaningful
measurement propositions were then cast in terms of invariance under alternative representations, and so explicit
existence and uniqueness results become important. Specific
early examples of such work included his improvement on
HOlder's axiomatization of additive binary operations, an
axiomatization of a difference representation, and modified
models of subjective expected utility.
Second, his developing involvement in empirical testing
of measurement axiomatizations led him to focus on finite
structures. He worked out some special cases of equallyspaced structures, but an important paper with D. Scott
showed it to be impossible to axiomatize broad classes
of finite additive structures using a fixed finite set of
universal axioms. Among positive results, he showed that
finite semiorders always have a representation with a fixed
threshold function.
Third, he has long been concerned with the axiomatization of probability. He was strongly motivated by the fact
that the single most important theory of physics, quantum
mechanics, includes a version of probability different in important respects from the widely accepted axiomatization of
Kolmogorov. In a series of papers, he devised a system more
suited to quantum mechanics. He has also focused on the
issue that, in many real-world situations, uncertainty lacks
the precision of the classical theories. Often collaborating
with M. Zanotti, he has related upper and lower probability
concepts to a number of other axiomatic concepts including
semiorders, Scott's axiom schema for additive representation, and Choquet's concept of capacity. Other works of
theirs treat random variables as the primitive and probability
is inferred indirectly, and they arrive at random variable
representations by treating information about moments as
primitive.

Fourth, he has carried out axiomatic work on a number
of relatively complex systems of scientific interest. These
include classical and relativistic mechanics and various
geometric systems, particularly those of interest in visual
perception.
Finally, through various chapters, encyclopedia articles,
and a three volume work (with D.H. Krantz, R.D. Luce,
and A. Tversky) Foundations of Measurement, he is a major
expositor of the field.
A second field to which he has contributed is learning
theory. This has included three major facets, of which only
the first is primarily mathematical: the formal axiomatic
foundations of two classes of learning models, a very
extensive series of detailed empirical studies on learning by
children that underlay the last topic, the creation of very
elaborate and sensitive computer-aided instruction programs
(the intellectual basis of his Silicon Valley spin-off, the
Computer Curriculum Corporation, which develops and
sells CAl systems).
During the 1950s and 1960s two major classes of
Markovian learning theories--operators acting on probability
response vectors and stimulus sampling models leading
to Markov chains-were under active investigation and
empirical study. (The former are now found in many AI
programs.) He and W. K. Estes developed very general
axiomatic formulations of each type, and he generalized
these models to the case of a continuum of responses.
Further, contrary to some of the claims being made by
linguists, he argued that such systems exhibit a degree of
flexibility sufficient to account for those aspects of language
learning that can be modeled by finite automata. This result
was controversial.
The Managing Editor of Notices asked Stanley Peters
of Stanford University to comment on Suppes' research in
semantics and syntax of natural language. He responded:
Suppes' applications of mathematics to social sciences
included analysis of language. He initiated the investigation
of probabilistic phrase structure grammars-associating a
probability with each rule of a grammar-and studied the
feasibility of choosing the best grammar for a language on
the basis of statistical fit to empirically observed corpora.
His interest in classical model theory for semantic analysis of natural language led him to investigate alternatives
that were, on the one hand, simpler and easier to study
mathematically and, on the other, better able to capture
subtleties of meaning that are absent from the regimented
languages of logic. In the first vein, he introduced the
use of relational algebras to analyze quantified statements
of English by more elementary means than are employed
for first-order logic with its variables and quantifiers. He
expanded his interest in formal reasoning, using such simple
systems of restricted generality and considerable power to
investigate logical argument in natural language.
In the second vein, he defined various notions of
congruence in meaning, showing how these provide a graded
concept of synonymy. He investigated the relationship of
procedural semantics, as employed in computer science, to

APRIL 1991, VOLUME 38, NUMBER 4

283

-

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

--------

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

National Medals of Science

model theory, drawing on his notions of meaning congruence.
Suppes also considered language learning in the framework of mathematical learning theory. He showed how
finite-state automata (such as McCullough-Pitts neural nets,
finite-state stationary Markov processes, or Rabin and Scott
automata) could be learned by reinforcement of responses
to stimuli and suggested controversially that this explains a
great deal of human verbal behavior.

Biographical Sketch
Patrick Suppes was born March 17, 1922 in Tulsa, Oklahoma. He received his bachelor's degree in 1943 from the
University of Chicago and his doctorate in philosophy from
Columbia University in 1950. He then moved to Stanford
University, where he has remained ever since. He is currently Lucie Stem professor of philosophy, and professor
by courtesy, of statistics, psychology, and education. From

1967 to 1990 he also served as president of the Computer
Curriculum Corporation in Palo Alto, California.
Suppes was a Fellow at the Center for Advanced
Study of Behavioral Science (1955-1956) and a National
Science Foundation Fellow (1957-1958). He has also served
as director of the Institute of Mathematical Studies in
the Social Sciences at Stanford since 1959. In 1972, he
received the Distinguished Scientific Contributor Award of
the American Psychological Association. He is a member
of the National Academy of Sciences and a fellow of the
American Academy of Arts and Sciences, and served as
president of the American Educational Research Association
(1973-1974). He has received honorary degrees from the
University of Nijmegen in the Netherlands and from the
Academie de Paris, Universire Rene Descartes (Universire
de Paris V).

Now in Paperback

INTRODUCTION TO ALGEBRAIC CURVES
TRANSLATIONS OF MATHEMATICAL MONOGRAPHS, VOLUME 76
Phillip A. Griffiths
Algebraic curves and compact Riemann surfaces comprise the most developed and arguably the most beautiful portion of algebraic
geometry. However, the majority of books written on the subject discuss algebraic curves and compact Riemann surfaces separately, as
parts of distinct general theories. Most texts and university courses on curve theory generally conclude with the Riemann-Roch theorem,
despite the fact that this theorem is the gateway to some of the most fascinating results in the theory of algebraic curves.
This book is based on a six-week series oflectures presented by the author to third- and fourth-year undergraduates and graduate students
at Beijing University in 1982. The lectures began with minimal technical requirements (a working knowledge of elementary complex
function theory and algebra together with some exposure to topology of compact surfaces) and proceeded directly to the Riemann-Roch
and Abel theorems. This book differs from a number of recent books on this subject in that it combines analytic and geometric methods
at the outset, so that the reader can grasp the basic results of the subject. Although such modem techniques of sheaf theory, cohomology,
and commutative algebra are not covered here, the book provides a solid foundation to proceed to more advanced texts in general algebraic
geometry, complex manifolds, and Riemann surfaces, as well as algebraic curves. Containing numerous exercises and two exams, this book
would make an excellent introductory text.

All prices subject to change. Free shipment by surface; for air delivery.
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02901-1571, or call toll free 800-32l-4AMS (321-4267) in the
continental U.S. and Canada to charge with VISA or MasterCard.
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The National Science Foundation
Budget Request for Fiscal Year 1992

---------··-···------..............---·-..·-----···--This article is the 19th in an annual series of reports outlining the
President's request to Congress for the NSF budget. Last year's
report appeared in the April 1990 issue of Notices, page 394.

In February of this year, the National Science Foundation
(NSF) released its requested budget for fiscal year 1992,
which begins in October. President Bush's general support
of science in the federal budget was borne out in the nearly
18% increase he requested for the Foundation. But with the
savings and loan crisis and the Gulf War draining funds
from federal coffers, Congress might be hard pressed to
come through on the requested increase.
The NSF budget for fiscal year 1991 is $2.32 billion.
Though the final appropriation fell short about $67 million
of the amount originally requested, the current budget is
about 14% larger than last year. Considering the general
fiscal climate, the NSF did well. Two areas receiving
large percentage increases are the Science and Technology
Centers and major research equipment in the Mathematical
and Physical Sciences directorate (though the equipment
appropriations fell far short of the requested amount).
The Education and Human Resources (EHR) directorate
also got a hefty hike, but part of the increase was due to
a reorganization at the Foundation. Formerly called Science
and Engineering Education, EHR now encompasses all of
the NSF's educational activities, together with a number
of human resources programs that were moved out of
the Research and Related Activities portion of the NSF
budget. However, even without the shift of funds, EHR
would have received a healthy increase. (It should be noted
that, in the accompanying tables, budget numbers for 1989
and preceding years were not adjusted to account for this
reorganization.)
The Division of Mathematical Sciences (DMS) once
again had a lean year-the 4% increase will barely cover
inflation. In addition, the salary cap, which had been in place
for the past two years, was not reinstated for fiscal 1991,
so the salary portion of DMS grants will be stretched even
further. For 1991, the DMS has set a target of $1 million
to go toward supporting new investigators (where "new"
means those who have not been principal investigators
on DMS grants before). In addition, the Division will

support three Regional Geometry Institutes this summer:
one at Northeastern University, run by Robert Devaney;
one at the Five Colleges, run by Donal O'Shea; and one
at the University of Utah, run by Herbert Clemens. Other
areas of emphasis include the Research Experiences for
Undergraduates program and efforts to expand interactions
between mathematics and the biological sciences.
This year, the NSF will add fourteen new Science
and Technology Centers to the eleven that were funded in
1988. The new batch includes the Center for Visualization
of Geometric Structures at the University of Minnesota,
under the direction of AI Marden. With a stellar group of
mathematicians and computer scientists, the Center aims to
put state-of-the-art computer technology to work in creating
an environment for using interactive geometric visualization
in mathematical research. The Center's $1.75 million budget
for fiscal1991 contains contributions from the DMS, NSF's
education directorate, and the Department of Energy. Also
funded this year is another Center having a mathematical
component-a collaboration between the Unviersity of Utah
and Cornell University focusing on scientific visualization.
The Foundation's requested fiscal 1992 budget of $2.7
billion contains healthy increases for both research and
education activities. Of course, Congress will rearrange the
budget according to its own priorities, and, if recent years
are any indication, the legislation that actually appropriates
funds to the Foundation will likely look very different from
the budget request. Typically, Congress has emphasized education while moderating increases for research. Some of
the major areas of emphasis in NSF's 1992 request are the
U.S. Global Change Research initiative ($118 million), materials synthesis and processing ($84 million), and academic
research instrumentation ($50 million).
The NSF also plans to put $213 million ($1.6 million of
it within the DMS) toward research in the High Performance
Computing and Communications initiative, an effort involving a number of federal agencies. A recent report on high
performance computing concluded that significant speedups
in computing are likely to result from improved algorithms
rather than from hardware. As a result, mathematical science
research will have a significant role to play in this initiative.
For fiscal year 1992, the DMS plans to put another $2
million toward increasing the number of new investigators, in
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Table I. National Science Foundation
(Millions of Dollars)
1988
Actual

Change

1991
Plan

Change

1992
Request

$69.3
1610.4

3.9%
10.3%

$72.0
1775.7

10.4%
17.1%

$79.5
2080.1

28.9%
8.1%
8.4%

220.6
98.7
27.1

46.1%
5.4%
55.0%

322.4
104.0
42.0

21.0%
20.7%
11.4%

390.0
125.5
46.8

7.4%

$2026.1

14.3%

$2316.0

17.5%

$2722.0

Change

1990
Actual

$66.0
1532.5

5.0%
5.1%

22.6%
8.0%

171.1
91.3
25.0

9.5%

$1885.9

Change

1989
Actual

$63.8
1434.7

3.5%
6.8%

139.6
84.5
$1722.6

(1) Matl'lematical Sciences Research

Support
(2) Other-Research Support (Note A)
(3) Education and Human Resources
(Note B)
(4) Salaries and Expenses (Note C)

(5) Science and Technology Centers
(6) Totals
(7)(1) as % of (1) and (2)
(8) (1) as % of (6)

4.26%
3. 70%

4.13%
3.50%

4.13%
3.42%

3.90%
3.11%

3.68%
2.92%

Note A. Scientific research facilities (excluding mathematics), including national and special research programs and certain national research centers.
Note B. The programs provide support in every field, including mathematics.
Note C. Administrative expenses of operating the Foundation. These funds are not considered to directly support research. Also included is the cost of the
Office of the Inspector General.

Table II. Directorate for Mathematical and Physical Sciences
(Millions of Dollars)
Division

1988 Actual

Mathematical Sciences
Astronomical Sciences
Physics
Chemistry
Materials Research
Science and Technology Centers
Major Research Equipment

$63.8
85.8
117.9
94.0
110.6

Totals

$472.0

1989 Actual

(13.5%)
(18.2%)
(25.0%)
(19.9%)
(23.4%)

$66.0 (13.1%)
89.2 (17.7%)
122.3 (24.3%)
96.8 (19.2%)
115.1 (22.9%)
14.0
(2.8%)
0.5
(0.0%)
$503.8

$72.0
97.3
129.0
102.1
122.6
18.7
16.5

(13.4%)
(17.7%)
(23.9%)
(18.9%)
(22.6%)
(2.8%)
(0.8%)

$69.3
91.5
123.8
97.9
117.0
14.6
4.4

1992 Request

1991 Plan

1990 Actual

$518.5

$558.3

(12.9%)
(17.4%)
(23.1%)
(18.3%)
(22.0%)
(3.4%)
(3.0%)

$79.5
107.4
142.0
112.0
136.6
21.0
51.5

(12.2%)
(16.5%)
(21.8%)
(17.2%).
(21.0%)
(3.2%)
(7.9%)

$650.1

Table Ill. Compilation of the NSF Budget, 1987-1992
(Millions of Dollars)
1987
Actual
(1) Mathematical Sciences
Research Support
1982 dollars*
(2) Other Research Support
1982 dollars
(3) Education and Human
Resources
1982 dollars
(4) Salaries and Expenses
1982 dollars
(5) Science and Technology Centers
1982 dollars

1988
Actual

1989
Actual

1990
Actual

$59.9
58.3
1390.3
1352.4

$63.8
59.7
1434.7
1342.2

$66.0
58.8
1532.5
1365.9

$69.3
59.6
1610.4
1384.7

99.6
97.0
77.8
75.7

139.6
130.6
84.5
79.1

171.1
152.5
91.3
81.4
25.0
22.3

1991
Plan
$72.0

1992
Request
$79.5

Increase
1987-1990
15.7%

Increase
1987-1992
32.7%

2.2'/o
1775.7

2080.1

15.8%
2.4%

49.6%

220.6
189.7
98.7
84.9
27.1
23.3

322.4

390.0

291.6%

104.0

125.5

121.5%
95.6%
26.9%
12.2%

42.0

46.8

(6) Totals
1627.6
1722.6
2026.1
1885.9
1982 dollars
1583.3
1742.1
1611.5
1680.9
*Current dollars are converted to 1982 dollars using the wholesale/producer index.

2316.0

2722.0

24.5%
10.0%

67.2%
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response to the update of the David Report, which appeared
last year. Other areas of emphasis are funding for graduate
students, undergraduates, and equipment. The DMS will also
increase support for the successful Research Experiences for
Undergraduates program and other mentorship activities.

Allyn Jackson
Staff Writer

The following consists of excerpts of the text prepared by the staff of
the Division of Mathematical Sciences of the NSF and submitted to
Congress as part of the Administration's Budget Request for the Fiscal
Year 1992.

Mathematical Sciences
Summary of Request
The FY 1992 Request for the Mathematical Sciences Subactivity represents an increase of 10.4% over the FY 1991
Current Plan.
(Millions of Dollars)
FY 1991
Current
FY 1992
Plan
Request

FY 1990
Actual

FY 1991
Request

Classical Analysis
$5.95
Modern Analysis
5.95
Geometric Analysis
6.27
Topology & Foundations
7.18
Algebra & Number Theory
10.13
Applied Mathematics
8.30
7.41
Statistics & Probability
Computational Mathematics 5.11
Special Projects
12.98

$6.22
6.21
6.68
7.55
10.56
8.70
7.81
5.22
14.77

$6.16
6.17
6.70
7.44
10.49
8.67
7.74
5.12
13.53

$6.57
6.58
7.35
7.94
11.40
9.50
8.51
6.02
15.65

$73.72

$72.02

$79.52

Program Element

Total, Subactivity

$69.28

Scientific Overview
The Mathematical Sciences Subactivity:
• fosters the creation and development of mathematical
ideas, methods, and techniques;
• supports their synergistic interaction with theory and
practice in the physical, biological, engineering, and
social sciences; and
• encourages their diffusion into the infrastructure for
education and human resource development and the
technology base.
Excitement in mathematics stems from the interactions
among various subdisciplines and with other fields. Typical
of recent developments throughout mathematics are:
• Marina Ratner of the University of California at Berkeley
has obtained striking results in dynamical systems, a
branch of mathematics concerned with how things behave
under repeated iterations of operations. Important as these
results are in dynamical systems, their interest extends

well beyond that area, with immediate consequences for
number theory and geometry.
• A group of mathematicians at the University of Southern
California has been working on the interface between
mathematics, statistics, computer science and biology.
This work on DNA sequence matching has contributed
to specialized chip design for fast scanning of databases;
has stimulated interest in multiple sequence alignment
problems; and has spurred attention to development of
the Chen-Stein method of Poisson approximation in the
multivariate context by uncovering applications for the
generalized methods.
These examples exhibit two related phenomena which
have profound implications for the training of graduate
students and for the continuing development of established
researchers. First, many of the most fundamental advances
are being made by people with deep understanding of a
wide range of mathematical and scientific topics. Second,
application and theoretical development are operating in
symbiotic fashion, driven in large part by the increasing
power of computers.
The Mathematical Sciences Subactivity also supports
various efforts that cut across the mathematical sciences
including: research institutes or centers; postdoctoral research
fellowships; research conferences, workshops and special
years; shared scientific computing research equipment; and
undergraduate programs managed in collaboration with the
Education and Human Resources Activity.
During the last few years, support for the mathematical
sciences has emphasized improving the pool of talent entering the field. Significant gains have been made through
added support for graduate students, postdoctoral researchers
and undergraduate faculty and students. Research Experiences for Undergraduates and curriculum development in
calculus have been the focus of the Subactivity's support in
undergraduate education.
• In the summer of 1990, thirty-six minority undergraduates participated in a unique program at the University
of California at Berkeley aimed at demonstrating the life
of the professional mathematician, encouraging them to
elect to pursue graduate study in the field and providing
them with some rigorous experience in mathematics· in
areas beyond what might be covered in their own institutions. This program, along with others designed and run
by its directors, Leon Henkin and Uri Treisman, have
helped minority students to appreciate their own abilities
in mathematics.
The following chart illustrates the crucial role played
by NSF in the federal support of academic research in
the mathematical sciences through both the Mathematical
Sciences Subactivity (DMS) and through other parts of
the Foundation. In all areas of the mathematical sciences,
Foundation-supported research involves a broader range of
basic research topics than that sponsored by the mission
agencies. Coordination among agencies is carried out through
the Interagency Committee for Extramural Mathematics
Programs (ICEMAP).
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Federal Academic Mathematical Sciences Support
FY 1990 Total =$147 million

•

NSF/DMS
NSF/Other

Within the Office of Special Projects:
An increment of $2.12 million will be focused on education and human resource development. Activities will include: undergraduate curriculum development; increased
support for Research Experiences for Undergraduates
and mentorship activities; and experimental approaches
to building infrastructure for the mathematical sciences,
particularly as related to human resource development.

Air Force (AFOSR)
Navy (ONR)

The following consists of excerpts of the text prepared by the staff of
the Division of Computer and Computation Research of the NSF and
submitted to Congress as part of the Administration's Budget Request
for the Fiscal Year 1992.

Army(ARO)
DARPA
Energy (DoE)

Oomputet and Computation Research

NSA
Other
0

10

20

30

40

50

60

70

80

Millions of Dollars

The FY 1991 Current Plan represents a decrease of 2.3%
from the FY 1991 Budget Request, due to Congressional
reductions. The Current Plan represents an increase of 4.0%
over the FY 1990 level. The EHR Activity has assumed
expanded responsibilities for certain human resources development programs, which is reflected in the change for
Special Programs.
The FY 1992 Budget Request is 10.4% above the FY
1991 Current Plan.
Within the disciplinary research programs:
• An increment of $2.0 million will be targeted toward increasing the number of new investigators. This continues
an emphasis on support for new investigators that was
begun in FY 1991, partly in response to the recommendations of the 1990 National Research Council report,
Renewing U.S. Mathematics: a Plan for the 1990's.
• An increment of $1.6 million will support projects that
capitalize on the unique role of mathematics in both
numeric and symbolic algorithmic approaches to new
technologies, particularly parallel computation. This effort will be part of the new interagency initiative in
High Performance Computing and Communications. A
principal focus for this effort will be creation of a crossdisciplinary prototype for computational science. The
cross-disciplinary approach aims at uncovering fundamental mathematical and computational questions underlying simulation and modeling in the context of scientific
disciplines where the need for computational capability
is particularly acute.
• An increment of $1.78 million will allow continued
emphasis to be placed on funding for graduate and
undergraduate students and equipment in individual investigator awards.
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Summary of Request
The FY 1992 Request for the Computer and Computation
Research (CCR) Subactivity represents an increase of 27.1%
over the FY 1991 Current Plan.
(Millions of Dollars)

Program Element
Theory of Computing
Numeric, Symbolic and
Geometric Computation
Computer Systems
System Software
Software Engineering
Total, Subactivity

FY 1991
Request

FY 1991
Current
Plan

$5.48

$5.89

$5.87

$7.15

3.79
3.10
6.33
3.26

4.49
3.21
6.63
4.06

4.48
3.20
6.60
4.06

6.95
4.33
7.50
4.85

$21.96

$24.28

$24.21

$30.78

FY 1990
Actual

FY 1992
Request

FY 1991 Request and Current Plan
The FY 1991 Current Plan represents a decrease of 0.3%
from the FY 1991 Request, due to Congressional reductions.
The Current Plan represents an increase of 10.2% over
the FY 1990 level. Priorities are preserved for individualinvestigator initiated fundamental software research in such
areas as computer security, software reliability, software
for application-specific computing systems, and high performance computing.
FY 1992 Request
The FY 1992 Budget Request shows an increase of 27.1%
over the FY 1991 Current Plan. The increase emphasizes
investigator-initiated fundamental research on software for
high performance computing. Special attention will also be
given to computer security.
Research in this Subactivity is closely integrated with the
interagency High Performance Computing and Communications (HPCC) initiative. The requested increment emphasizes
the Advanced Software Technology and Algorithms component of HPCC.
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Theory of Computing will increase $1.28 million for
research on fundamental computational algorithms for
high performance computing problems, such as gene
sequencing in computational biology. Efforts in this area
will be coordinated with the Biological, Behavioral and
Social Sciences Activity and the Mathematical Sciences
Subactivity.
• Numeric, Symbolic and Geometric Computation will
increase $2.47 million for basic research and software
development, such as methods for integrating numeric,
symbolic, geometric, and expert systems into computational "power tools," and development of the mathematical foundations that enable computational scientists
to effectively use the new high performance computing
architectures.
• Computer Systems support will increase $1. 13 million to
explore new high performance computer systems design.
• System Software will significantly expand efforts in
computer security ($900,000). This initiative is especially
timely to address the risks of deploying a high speed
National Research and Education Network (NREN).
Software Engineering increases support for basic research
on methods of software creation ($790,000).

tific databases, robotics and computer-based technologies to
facilitate collaboration among organizations and individuals.

The following consists of excerpts of the text prepared by the staff of
the Division of Information, Robotics, and Intelligent Systems of the
NSF and submitted to Congress as part of the Administration's Budget
Request for the Fiscal Year 1992.

Advanced Scientific Computing

•

Information, Robotics, and
Intelligent Systems

FY 1992 Request
The FY 1992 Budget Request shows an increase of 25.8%
over the FY 1991 Current Plan. Increases will emphasize
research to integrate new high performance computing
technologies (such as sensors, parallel computers and high
bandwidth communication networks) into research practice.
An increment of $4.51 million will enhance project
research in three cross-cutting areas: scientific databases,
collaboration technology, and knowledge processing systems.
In addition, $1.37 million will be added to support work
on such problems as computational vision, language processing, and speech understanding. Research in these areas
of human-computer interaction is critical to applications of
high performance computing and communications.
The following consists of excerpts of the text prepared by the staff of the
Division of Advanced Scientific Computing of the NSF and submitted to
Congress as part of the Administration's Budget Request for the Fiscal
Year 1992.

Summary of Request
The FY 1992 Request for the Advanced Scientific Computing
(ASC) Subactivity represents an increase of 13.4% over the
FY 1991 Current Plan.
(Millions of Dollars)

Summary of Request
The FY 1992 Request for the Information, Robotics, and
Intelligent Systems (IRIS) Subactivity represents an increase
of 25.8% over the FY 1991 Current Plan.

Program Element

FY 1990
Actual

FY 1991
Request

FY 1991
Current
Plan

Centers
New Technologies

$60.17
2.62

$59.59
2.99

$59.17
2.90

$66.80
3.60

Total, Subactivity

$62.79

62.58

$62.07

$70.40

FY 1992
Request

(Millions of Dollars)

Program Element
Knowledge and Database
Systems
Robotics and Machine
Intelligence
Interactive Systems
Information Technology
and Organizations
Total, Subactivity

FY 1990
Actual

FY 1991
Request

FY 1991
Current
Plan

$7.84

$9.12

$9.09

$11.60

6.18
2.62

6.55
3.05

6.52
3.03

7.75
4.00

3.33

4.16

4.12

5.29

$19.97

$22.88

$22.76

$28.64

FY 1992
Request

FY 1991 Request and Current Plan
The FY 1991 Current Plan represents a decrease of 0.5%
from the FY 1991 Request, due to Congressional reductions.
The Current Plan represents an increase of 14.0% above the
FY 1990 level. Priorities are preserved for research on scien-

Scientific Overview
The Advanced Scientific Computing Subactivity provides the
science and engineering basic research community access to
a variety of advanced high performance computing facilities
through support of four nationally accessible Supercomputer
Research Centers: San Diego Supercomputer Center at the
University of California at San Diego; National Center for
Supercomputing Applications at the University of Illinois;
Pittsburgh Supercomputing Center; and Cornell National
Supercomputer Facility at Cornell University.
FY 1991 Request and Current Plan
The FY 1991 Current Plan represents a decrease of 0.8%
from the FY 1991 Request, due to Congressional reductions.
The Current Plan represents a decrease of 1.1% from the
FY 1990 level due to the planned phase out of the John von
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Neumann Center. Upgrades and enhancements planned at
the other four Centers proceed at a reduced level. Priorities
for research applying advanced computational techniques
to important scientific and engineering problems will be
maintained, although below the requested level.
FT 1992 Request
The FY 1992 Budget Request shows an increase of 13.4%
above the FY 1991 Current Plan. The request supports
planned upgrades at the four national Centers, and enhances research activities in technologies supporting high
performance computing. A wider spectrum of computational
science and engineering research activities will be supported
through the New Technologies program.
Overall system performance and research productivity
can be significantly increased by using more efficient software and algorithms. Along with expansion of application
libraries, upgrading dataset management systems, and improvement of visualization and graphics capabilities, the
Subactivity will expand its support of research on new
computational algorithms and software development.
The following consists of excerpts of the text prepared by the staff of
the Division of Networking and Communications Research and Infrastructure of the NSF and was submitted to Congress as part of the Administration's Budget Request for the Fiscal Year 1992.

Networking and Communications Research
and Infrastructure

FY 1991 Request and Current Plan
The FY 1991 Current Plan represents a decrease of 4.8%
from the FY 1991 Request, due to Congressional reductions.
The Current Plan represents an increase of 33.5% above the
FY 1990 level. Funding to increase the NSFNET backbone
transmission speed will be at the requested level. Other
priorities, including funding for new connections, assistance
to regional networks, enhanced user services, .and increased
awards in the research program element will be addressed
at lower than requested levels.
FY 1992 Request
The FY 1992 Budget Request shows an increase of 41.7%
over the FY 1991 Current Plan. The Request will support
the completion of an upgrade of the NSFNET backbone
from 1.5 to 45 million bits per second ($2.2 million
increase). Additional funding ($4.4 million) will be provided
to regional networks to assist their capacity expansion in
cases where scientific need is demonstrated. Funding will be
increased for new network connections for predominantly
undergraduate institutions. Increases will also be provided
($3.0 million) to improve user interface to the network,
and enhance network services, including the development of
network information services such as national directories.
The following consists of excerpts of the text prepared by the staff of
the Directorate of Education and Human Resources of the NSF and
submitted to Congress as part of the Administration's Budget Request
for the Fiscal Year 1992.

Education and Human Resources
Summary of Request
The FY 1992 Request for the Networking and Communications Research and Infrastructure (NCR!) Subactivity
represents an increase of 41.7% over the FY 1991 Current
Plan.

Program Element
NSFNET
Networking and
Communications Research
Total, Subactivity

FY 1990
Actual
$16.09

FY 1991
Request
$22.04

6.24
$22.33

9.25
$31.29

(Millions
FY 1991
Current
Plan
$20.99

8.81
$29.80

of Dollars)
FY 1992
Request
$32.59

9.65
$42.24

Scientific Overview
The Networking and Communications Research and Infrastructure Subactivity supports: development and operation of
the NSFNET computer network for research and education,
and fundamental scientific and engineering research on
communications theory and data networks. NSFNET, a
network of computer networks, or internet, was created in
1986 to provide access to the NSF Supercomputer Centers
for the nation's computational science community.
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Summary of Request
The FY 1992 Request for the Education and Human
Resources (EHR) Activity represents an increase of 21.0%
over the FY 1991 Current Plan.
(Millions of Dollars)
FY 1991
Current FY 1992
Plan
Request

FY 1990 FY 1991
Subactivity
Actual
Request
Teacher Preparation
and Enhancement
$80.97
$89.60 $118.60 $139.00
Materials Development,
Research, and Informal
Science Education
48.23
61.50
66.00
82.00
Undergraduate Science,
Engineering, and
Mathematics Education
22.70
35.00
41.00
47.00
Research Career
Development
36.79
44.90
47.90
61.00
Human Resource
Development
50.00
27.62
37.35
39.85
Studies, Evaluation and
Dissemination
4.32
5.00
9.00
11.00
Total, Activity
$220.63* $273.35 $322.35 $390.00
*For comparability purposes, restated to include $16.32 million for programs transferred effective Oct. 1 , 1990 from the STIA Activity.
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NSF Role
The responsibility of the Education and Human Resources
(EHR) Activity is to define and fund programs and projects
that support the educational aspects of the Foundation's
mission. EHR plays a major role in developing human
resources for science and engineering, a role that has been
expanded this year through the transfer of most of NSF's
human resource programs into the EHR Activity.
The National Science Foundation is active at all levels of education-precollege, undergraduate, graduate, and
postgraduate. EHR serves as the focal point for science, engineering, and mathematics education at NSF and manages
those programs for which it has sole budgetary responsibility. EHR also serves in a coordinating and facilitating
capacity for education/human resource efforts in the other
administrative units of the Foundation.
EHR coordinates its activities closely with other relevant
areas of NSF and with other agencies, such as the Departments of Education, Energy, Health and Human Services,
and NASA. Coordination throughout the federal government
has been improved significantly through the efforts of the
Federal Coordinating Council for Science, Engineering, and
Technology (FCCSET). In May 1990, the representatives of
16 federal agencies, constituting the FCCSET Committee
on Education and Human Resources (CEHR), began the
development of a process which, in future fiscal years,
would result in a balanced and coordinated cross-agency
presentation of the Nation's education and human resources
budgetary requirements. Precollege education has been assigned the highest priority in the Federal EHR program,
followed by undergraduate and graduate-level activities. The
full interagency initiative is described in a report of the
FCCSET/CEHR, "By the Year 2000," to be published in
early 1991.
NSF and the Department of Education have collaborated in supporting a number of projects, including the
International Study of Mathematics, the International Science Study, International Comparison of 13-year-olds, and
a study of state-based science and math indicators at the
precollege level. NSF, NASA, and the Department of Energy
have jointly co-funded the National Academy of Science's
"Mathematical Sciences Education Board"; NSF and the
Departments of Energy and Education are jointly supporting
the American Association for the Advancement of Science's
"Project 2061."
FY 1991 Request and Current Plan
The FY 1991 Current Plan is $49.00 million more than the
FY 1991 Request of $273.35 million, and $101.72 million

more than FY 1990, a 46.1% increase. The distribution
of the increase, as specified by Congress, is to the precollege Teacher Preparation and Enhancement, the Materials
Development, Research and Informal Science Education, and
the Studies, Evaluation and Dissemination Subactivities, and
to the graduate Research Career Development Subactivity.

•
•

•
•

Across the Activity in FY 1991:
precollege programs total $212.60 million ($47.50 million more than the FY 1991 Request, a 28.8% increase);
undergraduate programs total $52.60 million ($6.20 million less than the FY 1991 Request, a 10.5% decrease),
due in part to the redefinition of the Career Access
Program as a predominantly precollege program;
graduate programs total $38.90 million ($3.00 million
more than the FY 1991 Request, an 8.4% increase);
professional and other programs, including Faculty
Awards for Women, Visiting Professorships for Women,
Research Improvement in Minority Institutions, and Minority Research Centers of Excellence, total $18.25
million ($4.70 million more than the FY 1991 Request,
a 34.7% increase).

In FY 1991, management responsibility for two new
programs, Faculty Awards for Women, and Alliances for
Minority Participation (AMP), was centralized in the Education and Human Resources Activity. Funding for Faculty
Awards for Women begins in FY 1991; acceptance and
review of proposals for AMP begins in FY 1991, with
funding beginning in FY 1992.
In addition, the NSF initiative to expand the undergraduate Course and Curriculum Development Program to
all scientific disciplines was centralized in EHR, resulting
in a major increase in EHR funding for the Course and
Curriculum effort.

FY 1992 Request
The FY 1992 Request for NSF includes $456 million targeted
on education and human resources activities as defined in
the FCCSET CEHR process. Of this, $372 million is located
in the Directorate for Education and Human Resources,
with the remaining $84 million distributed across directories
in the Research and Related Activities account. Fifty-five
percent of the NSF education budget supports precollege
programs; undergraduate and graduate programs constitute
29% and 16%, respectively.

APRIL 1991, VOLUME 38, NUMBER 4

291

Stretching NSF Dollars
DMS Advisory Committee Considers
Ways to Increase the Number of Pis

The National Science Foundation's Advisory Committee for the
Mathematical Sciences met at Foundation headquarters in Washington, DC on February 7-9, 1991. The following members were
present:
Lynne Billard, University of Georgia
Jerry L. Bona, Pennsylvania State University
Joaquin Bustoz, Arizona State University
James Cannon, Brigham Young University
Alice Chang, University of California at Los Angeles
Shui-Nee Chow, Georgia Institute of Technology
Frank Morgan, Institute for Advanced Study
Michael C. Reed, Duke University
Judith Sally, Northwestern University
Peter Samak, Stanford University
Terry Speed, University of California at Berkeley
Birgit Speh, Cornell University
Clifford Taubes, University of California at San Diego
James C. Turner, Hampton University
Mary F. Wheeler, Rice University (chair)

Will the National Science Foundation (NSF) make some radical changes in the way it handles grants in the mathematical
sciences? If the Advisory Committee for the Mathematical
Sciences has its way, there may be some changes afoot.
Don't expect to see dollars redirected any time soon-the
Committee's recommendations are not binding, and there are
some serious scientific, political, and administrative matters
the Division of Mathematical Sciences (DMS) would have
to resolve before it could take any action. Nonetheless, the
Committee's recommendations demonstrate the enormous
pressure on the DMS to increase the number of grants in a
time of flat budgets.

Top Priority: Increase Number of Pis
The Committee discussed a number of different means for
making DMS research dollars go farther. One of the Committee's most significant actions was to pass unanimously a
recommendation that the DMS give "serious consideration
to making awards less linked to PI [principal investigator]
salary." Although the recommendation left specifics up to
DMS staff, certain mechanisms were discussed in detail,
including the controversial idea of a "flat rate" in lieu of
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the two-ninths of academic-year salary that traditionally
comprises the salary portion of DMS grants. The Committee
also discussed other "alternate modes" of grant support, such
as providing only one month of summer support or giving
one month for research and one for education.
Forming the backdrop of the discussion was the Committee's view that increasing the number of Pis funded should
be the top priority for the DMS. Every Committee member
has tales of woe about those who do excellent work but
are not funded. This anecdotal evidence is strengthened by
the Committee's "oversight" reviews, in which Committee
members examine proposals accepted and rejected to insure
that the DMS is doing a good job; the Committee members
are always shocked and dismayed at the quality of proposals
not funded because the budget dollars simply are not there.
The number of Pis has not risen significantly in recent
years, despite an overall increase for the DMS of almost
50% in constant dollars between 1984 and 1989. In keeping
with the recommendations of the first David Report, much
of the increase has gone toward increasing the number of
graduate students and postdocs supported. Rising salaries
and inflation also took a toll. During that period, the Division
also launched the Computational Mathematics program and,
on the advice of the Committee, a number of new directions
for support, such as funding small groups and interactions
between mathematics and other disciplines.
At the Committee meeting, DMS Director Judith S.
Sunley said that both the 1991 and 1992 budgets provide
for increases in the number of new investigators added in
DMS programs. In fiscal 1990, DMS disciplinary programs
supported about 120 new investigators (where "new" means
that the individual has not been a PI before, but might have
held a DMS-funded postdoc). The 1991 budget allows this
number to increase by about twenty and the 1992 budget
request would add another forty. Currently, the DMS supports
a total of about 1500 Pis in both research and education
activities. When other government agencies are included,
that number rises to about 1900. The update of the David
Report, which appeared about a year ago, recommended
increasing the total number supported to 2600.
As shown in the figure (see next page), senior PI salaries
comprise the largest segment of the DMS budget, with
indirect .costs coming in a close second. Indirect costs-
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funds paid to institutions to cover the operating expenses
of research-are not under the control of the NSF or DMS
and, for standard research grants, are unlikely to change. In
addition, no one wants to reverse the recent gains made in
support for postdocs and graduate students. In this context,
PI salaries form the largest budget category that might be
spread among a bigger group of grantees.
FY 1990 DMS Disciplinary Programs
(without Office of Special Projects)

Indirect (31.4%)

Senior PI (32.0%)

in other disciplines could infer that mathematical sciences
research is worth less than research in other areas, and
so on. Reed said he thought some Committee members
objected to his proposal on the grounds that it amounted
to "social engineering." This is a "cop-out" by those that
benefit from the current system, he said. "Any method of
spending the $70 million [the approximate DMS budget]
will have, over time, important cultural effects on the values
of the mathematics community," he asserted. "For example,
the current system certainly pushes mathematicians to work
on problems where they have a good chance of success and
to stay in the same field where they will be well known by
reviewers. One must ask where the mathematics community
is now, where we want it to be in ten years, and then ask
how NSF funds can be used to encourage the changes."
Concerns similar to Reed's motivated a subcommittee,
chaired by James Cannon, to propose that the DMS consider
giving "Research and Education Awards," which would
include two months 6f salary support: one month for research
and one month for education. For the education component,
the investigator would participate in a program lasting at
least one month and involving some area of undergraduate
or precollege education. The education component, rather
than cutting into research funds, would be supported by
NSF funds already earmarked for education. The Committee
passed a recommendation that the DMS examine ways of
making such awards. (The Committee also endorsed another
recommendation urging the DMS to seek ways to stimulate
interdisciplinary research, but no specific mechanisms were
suggested.)

A Flat Rate for Grants?
Participant
Costs (0.5%) Equipment and
Access (2.5%) Other Per.
(0.6%)

One Month of Summer Support?
Committee member Michael C. Reed had a novel suggestion
for belt-tightening at the DMS. He said that the mathematics
community has a wide range of responsibilities, besides
research in pure mathematics, which are often ignored
because of intense competition for DMS grants. Reed
proposed that individuals ten years beyond the doctorate
should receive only one month summer support from DMS.
This would not only free up funds to support more Pis, but
would also encourage grantees to seek a second month of
salary support from another scientific or education division
of NSF. These goals are consistent with the commitment of
the NSF to interdisciplinary research and education and with
the Committee's desire to increase the number of Pis.
The rest of the Committee objected to this suggestion
for a variety of reasons: it could send out the message that
applying mathematics or taking part in educational activities
are more valuable than straight research, Pis may end up
spending inordinate amounts of time writing grants, some

Another subcommittee discussed ways to increase the number of Pis by stretching the portion of the budget going to
PI salaries. Robert Molzon, program director for geometric
analysis, pointed out that an individual's salary level is
based on many things the NSF has no control over, such as
an individual's institution or area of research. In addition,
differences in PI salaries can force program directors into
difficult situations. Ira Herbst, program director for modem
analysis, described the following scenario: two proposals in
the same area receive equally good reviews and seem to
be of equal quality, but there is a substantial difference in
salaries. In this time of tight budgets, which one should he
fund?
The subcommittee felt that, rather than having one
amount to be paid as salary to every PI, there should be
a tiered system, perhaps based on seniority. Gary Cornell,
program director for algebra and number theory, suggested
that rates could be calculated based on average salaries for
assistant, associate, and full professors as reported in the
AMS-MAA annual salary survey. The amount for each level
could be adjusted every year.
Committee member Shui-Nee Chow was one of the
biggest supporters of the idea of a flat rate. "Last year [when
I served on the Committee], I was against such ideas," he
said. "But since then I talked about it with my colleagues,
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and they convinced me. There are lots of qualified people
who are unfunded." He felt strongly that the Committee
should take some significant action on this matter.
Some argued that making concessions on salary support
would be counterproductive, sending out the message that
mathematicians will settle for less than those in other areas.
"'Mathematicians have given away a lot already," noted
Committee member Jerry Bona. "We've given up academic
year support. Physicists and chemists did not, and that's part
of the reason their [NSF budgetary base] is now greater
than ours." Committee member Lynne Billard said the DMS
shouldn't be put in the position of "asking people to work
for nothing." Ralph Krause, a long-time program director for
topology and foundations who is familiar with such debates,
had an amusing rejoinder: "It's not a question of asking
people to work for nothing; it's who you ask to work for
nothing."
Others on the Committee also had reservations about
the idea of a flat rate, but most seemed to feel that
increasing the number of Pis was sufficiently important to
merit exploring some new funding mechanisms. Near the
end of the meeting, the Committee unanimously passed
the following recommendation: "We recommend that DMS,
the Advisory Committee, and the mathematics community
continue to explore the best use of critically limited funds
for standard research grants, for example, by giving serious
consideration to making awards less linked to PI salary."
The DMS staff was asked to come up with a number of
possible mechanisms to present at the Committee's next
meeting in the fall.

Salary Cap Experiment
Would there be a rebellion in the community if DMS
changed to a flat-rate system? A recent experiment with
a salary cap at the NSF indicates that there may be less
opposition than one might expect. In fiscal years 1989 and
1990, Congress set a $95,000 salary cap on NSF grants.
Because that figure was interpreted as a 12-month salary,
academics making a 9-month salary of more than about
$71,000 were affected. As a result, no PI funded by DMS
got more than $16,000 in salary support per year. DMS staff
say they received no complaints from their grantees, and they
were able to fund a few more people. This year, Congress
did not reinstate the salary cap in the legislation containing
the appropriation for the NSF budget. The disappearance
of the salary cap makes the Division's scanty 4% increase
for fiscal 1991 even harder to stretch. Some have suggested
that DMS could have voluntarily retained the salary cap,
but it is unclear that DMS would have been at liberty to
do so. In addition, it may have been politically risky for
mathematicians to take the lead in volunteering for a pay
cut.
That leads to the delicate question always hovering
over these kinds of discussions: Would mathematicians stop
doing research if grant money suddenly disappeared? One
could argue that the situation is different in the experimental
sciences, where research cannot proceed if funding for
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equipment and laboratories dries up. Some mathematicians
require funding for computing but, for most DMS grantees,
this does not seem to be a critical factor: the accompanying
figure (see previous page) shows that equipment comprises
2.5% of the budget for DMS programs (for the Office of
Special Projects in DMS, the figure is 11.4%). In addition,
scientists in other disciplines might argue that they need
NSF support to reduce their teaching loads so they can focus
on research; but academic year support on DMS grants is
comparatively rare.
Sunley answers such arguments by saying that DMS
grants don't only buy two months of research time in the
summer, but they help to sustain research activity throughout
the academic year. For this reason, she asserts, DMS funds
are among the best-leveraged dollars the NSF spends.
Summer salary support also has the effect of encouraging
the grantee to set aside time specifically for research. In
addition, she notes, grants are a tangible form of recognition
that one's research is worthwhile and important. At any rate,
it is unclear that tinkering with the salary portion of grants
is politically feasible for the DMS-as the federal funding
game generally goes, if one volunteers to take less money,
one will get less money.
Sunley also notes that the central issue "is a much broader
question than simply one of salary caps. Mathematics has to
be very careful about how it differentiates itself from the rest
of the community served by NSF. It operates differently from
the experimental sciences, but has many facets in common.
We may need to adapt NSF policies or procedures to the
character of the discipline, but we cannot flout them." Also,
she points out, "If there is not enough money to support the
research endeavor with current policies and practices, then
we need to be thinking creatively (and in concert with other
disciplines) about possible alternatives, experimenting with
prototypes for a system that meets the needs of today and
tomorrow, rather than patching one that worked well in the
past. All the sciences are feeling the pressures of the funding
environment; mathematics felt them earlier and harder, so
we are a bit further along in developing the mechanisms
needed to cope with the situation."

Increasing the Number of Postdocs
In another significant action, the Committee passed a res, olution recommending that "the two-year full-time [Mathematical Sciences Postdoctoral Research Fellowships] be
replaced by roughly twice as many two-year half-time fellowships... The recipient would be expected to find the
other half support, perhaps teaching a course per semester
at a university or working in industry." (Currently, fellows
have the option of extending the fellowship by taking on
teaching duties.) NSF staff reported that this year, the quality
of fellowship applications was such that they could easily
have made forty-five awards instead of thirty. Again, this
is a non-binding recommendation, but it does reflect the
Committee's concern over this year's job market. A number
of Committee members said they knew of many top-quality
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candidates among the pool of new doctorates who were
having difficulty finding jobs.
However, it is unclear that increasing the number of
fellowships by at most fifteen would have much effect on
the job market. And anyway, DMS staff point out that the
purpose of the fellowship program is not to relieve job
market pressures but to provide research opportunities for
promising young mathematicians. Therefore it is doubtful
that the NSF would allow adjustments of the tenure or
stipend of the fellowship based on anecdotal evidence about
the job market.
In a time of flat budgets and calls for increased professional responsibilities on the part of the mathematical
community, the deliberations of this Committee will likely
become yet more difficult. David Sanchez, NSF Assistant

Director for Mathematical and Physical Sciences, recently
served on the DMS Advisory Committee before taking his
NSF post. He said the Committee discussed many important
issues with serious implications for the mathematical sciences community, but he would rarely be called upon by his
colleagues to bring their views and ideas to the Committee.
Jerry Bona, who was elected new chair of the Committee,
strongly encourages the community to contact Committee members with ideas for discussion at the Committee's
next meeting in the fall. Bona's address is the Department
of Mathematics, 215 McAllister Bldg., Pennsylvania State
University, University Park, PA 16802.
Allyn Jackson
Staff Writer

Mathematical Impressions
Anatolir T. Fomenko
"I think of my drawings as if they were photographs of a strange but real world, and the nature of this world, one
of infinite objects and processes, is not well known. Clearly there is a connection between the mathematical world and
the real world .... This is the relationship I see between my drawings and mathematics."
Anatoli'l Fomenko, in the Introduction
Anatolil Fomenko is a Soviet mathematician with a talent for expressing abstract mathematical concepts through
artwork. Some of his works echo those ofM.C. Escher in their meticulous rendering of shapes and patterns, while other
pieces seem to be more visceral expressions of mathematical ideas. Stimulating to the imagination and to the eye, his
rich and evocative work can be interpreted and appreciated in various ways-mathematical, aesthetic, or emotional.
This book contains 84 reproductions of works by Fomenko (23 of them in color). In the accompanying captions,
Fomenko explains the mathematical motivations behind the illustrations as well as the emotional, historical, or
mythical subtexts they evoke. The illustrations carry the viewer through a mathematical world consisting not of
equations and dry logic, but of intuition and inspiration.
Since the mid-1970s, Fomenko has created more than 280 illustrations. Not only have his images filled pages of
his own numerous books on geometry, but they have also been chosen to illustrate books on other subjects, such as
statistics, probability, and number theory. In addition, his works have found their way into the Soviet scientific and
popular press and have been displayed in more than 100 exhibits in the Soviet Union, Holland, India, and much of
Eastern Europe.
Fomenko describes his images as "deep reflections about the essence ofbeing and about the place of modem manin particular, the learned man-in the stormy and unpredictable world surrounding him." His illustrations are the
product of a sensitive, aesthetically attuned mind diving deep below the surface of modem mathematics and emerging
with great stories to tell.
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The Forum section publishes short articles on issues that are of
interest to the mathematical community. Articles should be between
1000 and 2500 words long. Readers are invited to submit articles
for possible inclusion in Forum to:
Notices Forum Editor
American Mathematical Society
P.O. Box 6248
Providence, RI 02940
or electronically to notices@math.ams.com

Employment of New Ph.D.s: Some Proposals*
D. J. Lewis
University of Michigan
Recent discussions within the mathematical community have
focused on postdoctoral appointments and the recruitment
process in mathematics. Mter reviewing the current situation, I will make some suggestions whose implementation
would, I believe, alleviate some of the problems that have
plagued the recruitment process in recent years and enhance
the development of young mathematicians. I hope these
suggestions will catalyze further discussion and action.

Current Problems and Needs
Job market. If last year's job market for new Ph.D.s was
difficult, then this year's promises to be a calamity. Last
year, most new Ph.D.s eventually were employed, if only
in one-year positions. This year, however, I expect a large
number to be unable to find positions or to have to settle
for low paying adjunct positions, an abomination used by
some institutions to keep costs down. With all but two or
three states running deficits, many state universities have
had to take mid-year reductions of 5-10% in their state
support-reductions that certainly will not be made up in
1991-1992 and that are too large to be covered by tuition
increases. Those lucky enough to escape mid-year reductions
are expecting no increase for 1991-1992 even in the face of
5% inflation.
*"This piece grew out of remarks presented during a panel discussion, 'The
employment process: Can we do better?', held during the Joint Mathematics
Meetings in San Francisco in January 1991. The panel was sponsored by the
AMS-MAA Committee on Employment and Educational Policy."
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The situation is no better at the private institutions. Last
year, because of the drop in the number of eighteen year
olds, many liberal arts colleges were unable to meet their
enrollment goals and this year they expect more difficulty.
The private research universities are experiencing a revolt
against the size of their tuitions and will need to cut
back. Industry cannot be expected to pick up the slack in
academic hiring, for it has made large reductions in white
collar positions.
With the strong possibility of unemployed Ph.D.s, we
may find that, as in the late 1970s, there will be a decrease
in the number of young Americans pursuing mathematical
studies. Demographic projections show a rising number of
eighteen year olds and increasing faculty retirements, which
some say will cause a shortage of mathematics faculty as
early as 1995, reaching a crescendo in 2005. (This problem
is not just with mathematics; indeed, it is probably more
acute in physics and some areas of engineering.) If those
predictions prove correct, we must find a way to sustain
a substantial number of new Ph.D.s until the job market
responds to the projections and the fiscal situation improves.
Number of applicants. For some years now, departments
have been deluged with applications. Postdoctoral programs
typically draw in excess of 400 applications. A tenure-track
advertisement, even when the field is narrowly defined, will
attract 300 applications, and most do not meet the stated
criteria. Some mathematics departments have received over
1000 applications this year, and departments have had to
add staff just to handle the paper flow from applicants.
Applications these days are much like junk mail: mass
produced, often unsolicited, with no focus on .the employers'
needs. Few applicants seem to have given any thought to
where or why they are submitting an application. Ph.D.
advisors give no direction or counsel.
Under the duress of writing to so many institutions,
referees write generic letters covering every possible type
of institution; some are so generic only the name of the
applicant needs to be changed. The letters are sent by a
secretary on the applicant's request to as many as two
hundred schools. Freedom of information laws have led to
letters that make one think they are selling soap rather than
describing creative human beings with individual strengths
and weaknesses.
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With so many applications to screen and with reference
letters so undiscerning, everything becomes a blur to the
hiring panels, and I am sure many worthy candidates are
overlooked. I expect that, without intending to, the panels
are now more than ever falling back on the "old boys'
network" because it is the only way to make sense out
of 400 application folders that all read like soap ads. We
have opened up the job market, but the system has become
overloaded because applicants lack realistic judgement of
their merits and advisors are not providing it.
More postdoctorates? More and more universities are
restricting their candidate pool for tenure-track positions
to those who have completed a postdoctorate. I expect
they are doing so in part to limit the number of applicant
folders they must read, but, more fundamentally, they find
that those who have benefited from a postdoctorate are
more successful in attaining tenure. Unfortunately, there
are not as many individuals completing a postdoctorate as
there are university tenure-track openings. I believe this
mismatch accounts for the employment data showing a
steadily increasing number of unfilled positions.
Most new Ph.D.s need a supportive environment to
develop a strong research program. This is especially true
of graduates of U.S. high schools and colleges, who arrive
in graduate school two years behind their peers from
other countries. In a four-, five-, or even six-year graduate
program (especially one in which the students must do a
great deal of teaching) one usually has to settle for a much
narrower education than is desirable and for a first research
paper based on a problem posed by the thesis advisor.
Such graduates need more time to develop as independent
researchers. They need the maturation that comes from being
part of a well-run postdoctoral program, and the market is
demanding more individuals with such experience.
Other countries, by having a two-tiered doctorate or by
docent programs, have the equivalent of a postgraduate program. In the laboratory sciences, 40-50% of the new Ph.D.s,
in particular, all those planning careers in academic research,
participate in postdoctoral programs. U.S. mathematicians
have been slow to see the need for a substantial postdoctoral
program. Moreover, in contrast to other fields, the majority
of postdoctorates in mathematics are university funded.
At the University of Michigan, we view our postdoctoral
program as a continuation of our educational mission.
The program gives the postdoctorates the time and the
opportunity to develop and enhance their research programs.
We work with our postdoctorates to improve their teaching,
we help them in making grant proposals, and we hope by
example to give them an understanding of the professional
standards and ethical behavior expected of a mathematicianeducator.
We need to find a way to increase the number of mathematics postdoctorate slots. The few mathematics research
institutes are filled to capacity; moreover, they usually only
provide one-year appointments and don't provide teaching
experience. I believe that, even if money were available,
rather than build more research institutes, we should increase

the number of university-based postdoctorates.
Proposals
Rationalizing the recruiting process. I propose that for university postdoctoral positions and those fellowships of at
least two-year duration provided by the National Science
Foundation (NSF), the Institute for Advanced Study, and
Courant Institute, the AMS conduct a matching program as
is done in medicine for hospital internships. Each applicant
could rank ten or fifteen institutions. Needing to write only
a few letters, the referees would hopefully be willing to
address why X would benefit from a stay at Y. Each institution would then consider those applicants who had listed
it and would choose a preferred list-not necessarily linear,
but a limited branch tree. A computer matching would then
attempt a best fit, to be completed by February 15. Those
not selected would then enter the market for other positions.
This matching method would not only reduce the overload on the research universities, but also on other institutions. Moreover, it would shorten the recruitment season
and the stress on applicants. Nowadays, many new doctorates will not consider other offers until the postdoctoral
competition is over. If they are listed as an alternate for
a postdoctoral position in one department, they may wait
to see if that department gets a rejection before they will
accept an offer from another department. These delaying
tactics mean that the non-research universities cannot begin
making offers until mid-March, often April.
New postdoctoral positions. Few if any research universities are financially able to add new lines for postdoctoral
positions, although they may be able to do some shifting
of funds to add one or two positions. The David I report
led to a modest increase in NSF-funded postdoctorates and
we should use David II to campaign for a more substantial
increase. But I am doubtful that in the near future government agencies will put more money in this direction. The
only alternative, then, is to press for a different allocation
of funds. The NSF has a policy of providing summer support for a substantial number of recent math Ph.D.s. More
than likely, the ones receiving this support are the ones on
university-based postdoctorates. Why not use these funds for
academic-year released time, thereby providing additional
postdoctorates at universities?
Emergency measure. As a short-term measure to partially compensate for the hiring freezes, I propose that all
government funding agencies tax all grant salaries 5% and
use these funds to create emergency two-year postdoctorates
for about 20% of U.S. citizens completing the Ph.D. in the
sciences, engineering, and mathematics. The job squeeze is
in all scientific fields, so the tax should apply to all of
them. The stipend should be held under $24,000 per twelve
months, including health benefits. I would not aim to do
more, for I expect we will need to repeat this emergency
measure a second year. Such a response will not mean that
all seeking positions will find one, but it will salvage the
best and it would send a message to the young that the
scientific establishment cares.
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Computers and Mathematics

Edited by Keith Devlin
This month's column
To speak of the influence of computers on mathematics can be misleading. There have been so many: for instance, the availability of ever
bigger and better number-crunchers to perform arithmetic and handle
large data sets; proofs by computers; computer-aided proofs; graphers;
special purpose packages for matrix algebra, group theory, differential
equations, symbolic manipulation, and what-have-you; general purpose
computer algebra systems; visualization tools, involving both static and
dynamic computer graphics; mathematical word-processing and typesetting systems; and electronic mail. All of these place a highly versatile
new tool at the mathematician's fingertips. For many of us, the coming
of the desktop workstation changed forever the way we actually do our
mathematics, both teaching and research.
But there are other influences, of a different kind. For a number
of fields of mathematical investigation it was the computer that, if not
exactly responsible for their birth, then certainly spurred them rapidly
into an adulthood that would otherwise not have been' attained; areas
such as dynamical systems, automata studies, computational number
theory, approximation theory, operations research, numerical analysis,
complexity theory, and several of the subjects now pursued and taught
in computer science departments.
Many of the contributions to this column have been in the first of
the above two categories, as rapidly developing computer technology
has found its way into our departments and played an increasing role
in our professional lives. But the title "Computers and Mathematics"
clearly encompasses both forms of influence. This month's article is
primarily concerned with a particular development of the second kind.
Written by Dr. Peter Turner of the United States Naval Academy in
Annapolis, Maryland, it concerns an issue that is fundamental to the
performance of real-number arithmetic on a computer. How do you
represent real numbers in the computer?
Quite clearly, computer 'reals' are quite different from those the
mathematician is used to. Two thousand years of development has led
to the richly-structured, idealized real number system the we all learn
about in our real analysis class. But when you leave this idealized
domain of Cauchy, Dedekind, Weierstrass, and all the rest, and take
into account the limitations imposed by a decidedly finite computing
device, you find yourself following quite a new path. As Turner's article
indicates, it is a path not without its forks.
Following Turner's piece, in this months' software review section,
David Hartz reviews the equation editor MathType.
Proposed contributions should be sent to me at the following address:
Professor Keith Devlin
Department of Mathematics
Colby College
Waterville, Maine 04901
Correspondence by electronic mail is preferred: email address
kjdevlin@colby.edu.
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Will the "Real" Real Arithmetic
Please Stand Up?
Peter R. Thrner*
Since the advent of the computer age, most physical problem solving has been performed using arithmetic systems
very different from the pure mathematicians' idealized real
number system. In our classes we teach how the reals form a
field, are complete and are totally ordered, but the arithmetic
used in many practical situations fails to satisfy most of
these nice properties.
In the earliest computers, the fixed-point number system
was used. That is, numbers were stored to a fixed number
of decimals or binary places with a fixed maximum number
of figures before the decimal or binary point. Such a system
clearly failed to be a field since it was not closed under the
various arithmetic operations (excluding division by zero).
The distributive laws were also likely to fail depending on
the rounding rules and the length of the registers used in the
arithmetic unit itself.
The lack of closure quickly proved itself the major
drawback to this system since computer applications needed
to be ingeniously scaled in order to avoid arithmetic results
which were outside the very limited range of numbers
any such system could represent. That is, overflow was a
persistent worry of the pioneers of numerical software.
The fixed-point system had its advantages however. In
particular, error analysis was a relatively simple science in
a system in which absolute error was the only appropriate
measure of precision and the rules for its propagation were
straightforward.
The drawbacks of its limited range led very quickly to
the development of more robust computer arithmetics-the
floating-point systems. The details of such representations
and their arithmetic are now very familiar. The transition
from fixed-point to floating-point was taking place in the
*After many years on the faculty of Lancaster University, England, Peter
Thrner is now with the Mathematics Department of the U.S. Naval Academy,
Annapolis, Maryland (email: prt@usna.navy.mil). His main research interests
are in computer arithmetic and numerical analysis.
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mid-50s and was very hotly debated and contested. Alston
Householder, no less--one of the pioneers of numerical
linear algebra, the man whose transformation made Givens
rotate-made the public pronouncement that he would never
fly in an aircraft that had been designed with the help of
floating-point arithmetic. Of course, millions of people do so
every day now-and even drive cars whose makers advertise
the use of finite element analysis in their design!
What was at the heart of this debate? One of the
major points of contention was that the accuracy of such
computations could not be trusted because error analysis
using the new-fangled relative error measure was so much
more complicated-especially since the only acceptable
measure of the final error was surely the absolute error.
The floating-point systems have other drawbacks: closure
is still not achieved, although overflow and underflow are
much less prevalent; associativity of addition is added to
the list of failed field axioms; basic order relations fail too,
since there are positive representable numbers x for which
1+x=l.
And, of course, the biggest single drawback of floatingpoint relative to fixed-point arithmetic at the time of the
transition was that it was very much slower. So why did
floating-point supersede fixed-point arithmetic so totally in
the world of scientific computing?
.There was one enormous benefit bestowed by the
floating-point system. Many problems that could not readily
be solved became amenable to computer solution despite
the slower arithmetic because it became possible to produce
simpler algorithms without the need to rescale variables
and problems at almost every step. This resulted in quicker
overall problem solution times since the human algorithm
development time and final program run-time were reduced.

A more robust arithmetic with simpler programs became faster by using significantly reduced numbers of
computer operations even though the individual operations were slower.
During the last thirty years or so, the floating-point
system has been steadily refined, improved and extended,
culminating in the widespread adoption of the IEEE single
and double precision floating-point standards. However, one
problem has persisted. Although the range of representable
numbers is obviously very much increased relative to the
fixed-point system, underflow and overflow remain as real
difficulties. It is interesting to observe that the debate has not
been confined solely to computer arithmetic. In his address to
the British Mathematical Colloquium in 1985, Hammersley
suggested that the Arabic number system was reaching its
limits of usefulness in some areas of physical science and
that a more compact notation was perhaps needed for the
representation of very large numbers. His most promising
suggestion was somewhat similar to a base 2 version of the
level-index system discussed below.
Suggestions have been advanced for number representations which have an extended range but whose relative
accuracy deteriorates as the magnitude grows. (For example, see Knuth [2], Chapter 4.) Attempts at modifying the

floating-point system in this way probably began with Morris's tapered floating-point system which was extended in
Japan by Matsui and Iri and then Hamada. All of these
systems have the common feature of gradually allocating more of the computer word to the binary exponent
(and, consequently, less to the mantissa) as the magnitude
increases.
This approach has the advantage that it extends the
floating-point number system so as to make overflow unlikely
in practice though not impossible. None of these systems is
easily implemented and the advantage of the fixed relative
accuracy of the representation is lost. Unfortunately, the
deterioration in relative accuracy is not smooth, so the error
analysis would be further complicated. Also, computation
would be slowed down even if it became possible.
Other attempts to meet the objectives of a good "real"
arithmetic have involved the logarithmic number systems in
which numbers are represented by their logarithms relative
to some base usually assumed to be only slightly greater than
unity. In such a system, overflow will remain a (reduced)
possibility, implementation would be complicated and slow
and error analysis would be changed. However, there do exist
hardware designs for the implementation of such arithmetics.
In the (admittedly not unbiased) view of the author,
the best hope for a real-world arithmetic probably lies
with symmetric level-index or sli: arithmetic which is
a modification of the original proposal of Clenshaw (a
major figure in the development of numerical approximation
algorithms who knows more ways to spell Chebyshev-and
use his polynomials-than anyone else) and Olver (another
of the big names from the infancy of numerical analysis at
the National Physical Laboratory, before becoming a leader
in the "brain drain", who is probably even more widely
renowned for his work in asymptotics). This arithmetic
shares some of the nature of the Matsui and Iri extension
of the floating-point system and has something of the nature
of the logarithmic systems. There is insufficient space to
give more than an elementary introduction to the ideas
behind the level-index system here. (The interested reader
may wish to consult the introductory survey by Clenshaw,
Olver and Turner [1], which also includes an extensive list
of references to other work in the area.)
The representation of a number greater than unity can
be obtained by taking natural logarithms repeatedly until
the result lies in the interval [0,1). The original number is
then represented in this scheme by the number of times
the logarithm has been taken-the level-and the final
logarithm, the index.
Thus X > 1 is represented by x = 1 + f where
,I

or

f = ln(ln( ... (lnX) . .. ))

and the exponentiation or logarithm is performed l times.
For such X, we write
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while general real numbers X are represented by sx, rx, x
where
X= Bxcf>(xY'
where the two signs have values ±1.
To give some idea of the rapidity of the growth of the
function cf> we list the first few of what might be termed the
"Benford integers" (because Benford conjectured in 1937
that nature "counts" 0, 1' e, ee' ee•' ... ):
c/>(0)

c/>(1) = 1,

= 0,

c/>(3) = ee

~

c/>(2) = e

~

2.718,
y=<j>(x)

= ee•" = 101.66x 10

6

Benford's conjecture was based on his study of dirty
books! He observed that the early pages of the books
of logarithm tables-corresponding to the logarithms of
numbers beginning with a 1 or a 2-were much dirtier and
more heavily used than were the later ones. Based on a
substantial statistical data of "real" numbers (in the sense of
numbers occurring in practice) Benford deduced that "real"
numbers are logarithmically distributed so that, for example,
approximately 30% of decimally represented numbers have
leading significant digit 1. This conjecture (or, perhaps, we
should say fact) has been extensively studied and largely
justified in a variety of ways over the last 30 years or so.
Again, many of the references can be found [1].
Of course, this representation shares some of the limitations· of the floating-point and other systems: for any fixed
word length there is a finite set of available representations;
associativity of addition and the order relations break down
in just the same way as for the other systems. For the same
wordlength, the breakdown is less severe: positive numbers
for which 1 + x = 1 must be significantly smaller for the sli
system than for floating-point.
The "mesh-size" of the system-the gap between successive representable numbers-grows rapidly with X; thus
the aim of reduced relative accuracy in the representation
with increasing X is achieved. But for the sli system, this
loss of relative precision is smoothly achieved since the representation function cf> is continuously differentiable. (This is
the reason for the use of the "base" e in the representation
since, for any other base such as the often-suggested base 2,
the corresponding representation function is not C 1.) To see
that cf> is continuously differentiable, we use the fact that for
X 2:0,
x
x<1
cp(x) = { e<f><x-1) X 2: 1
so that for noninteger x

> 1,

cf>'(x) = e<f><x-llcf>'(x -1) = cp(x)¢'(x -1).

It is enough therefore to establish continuity of this derivative
at x = 1 since other integer arguments are dealt with by a
simple induction. For x < 1, ¢'(x) = 1, while the limit of the
right hand side of (1) as x-----+ 1+is ¢(1) * 1 = 1, as required.
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3.00

15.154,
c/>(5)

(1)

It is reasonably easy to see from this that e is indeed the
only base for which this continuous differentiability could
be obtained. Figure 1 shows the graphs of ¢ and its base 2
equivalent ¢2 over the interval [0, 2] to illustrate this point.
In Figure 2, the domain of the graphs of the two functions
is extended to illustrate the very rapid increase in the value
of cp.

y

0.00
0.00

2.00

X

16.00

y=<j>(x)

y

0.00
0.00

X

3.00

The error analysis of sli arithmetic is performed in terms
of generalized precision, a natural generalization of the usual
relative error measure which has the benefit of being a metric.
Generalized precision corresponds to absolute precision in
the index just as relative error corresponds closely to absolute
error in the mantissa. The main difference between relative
error and the absolute error in the mantissa of floating-point
numbers lies in the phenomenon known as "wobbling"
precision.
The relative precision of a representable real number X
can be gauged by the relative difference between X and
its successor X* in the set of representable numbers. In
the case of the floating-point system this relative difference
is a discontinuous function with jumps by a factor of 2
being followed by gradual decrease until the next jump.
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These jumps occur at powers of the base, that is at points
where the exponent changes. This fact is clearly illustrated
in Figure 3. The top graph there is the representation error
"curve" for the IEEE single precision floating-point system.
The values at the bottom of each decreasing segment are
2- 24 while those at the top of the jump are 2- 23 .

over all the other systems: it is closed under all the
basic arithmetic operations-apart from division by zero.
Therefore overflow and underflow cease to be a problem.
Not only is the system closed, but for any conceivable
working accuracy (less than about 5 .5 million binary places
in the index) a maximum of three bits is necessary for the
storage of the level.
This is a consequence of the fact that, working to any
such precision, ¢(6) ± ¢(x) = ¢(6) for every x < 6 so that
the system is closed under addition using levels no greater
than 6. More precisely,

¢(6) + ¢(x)

1.00

16.00

The lower curve in Figure 3 is the corresponding graph of
the relative mesh-size for the single length sli representation.
At X = 1, this relative accuracy is 2- 27 while at the right
hand side of the figure it has risen to approximately 2-25 ·5.
Eventually, the two graphs would cross-shortly before the
floating-point system reaches its overflow threshold.
This discussion has been in terms of the more familiar relative error which is seen to be gradually degrading
for the sli system. The generalized error of the sli representation remains constant throughout its range whereas
that for the floating-point system would improve almost
monotonically-until it collapses completely at the overflow
threshold.
To get a feel for the notion of generalized precision,
consider the following examples of the ranges of real
numbers (accurate to the figures shown) represented by n.50
to a generalized precision of 0.005:
X ~ ¢(0.50); gp(0.005) ¢:> 0.495 :::; X :::; 0.505
X ~ ¢(1.50); gp(0.005) ¢:> 1.640 :::; X :::; 1.657
X~ ¢(2.50); gp(0.005) ¢:> 5.157:::; X:::; 5.243
X ~ ¢(3.50); gp(0.005) ¢:> 173.8 :::; X :::; 189.3
X ~ ¢(4.50); gp(0.005) {=> 2.94 X 1075 :::; X :::; 1.68 X 1082
Note that the last of these equivalences shows that all
estimates of Dirac's constant are represented by ¢(4.50) to
this generalized precision in contrast to the uncertainty about
even the exponent of its conventional decimal representation.
Thus far, it may seem that sli arithmetic suffers from
similar problems to all the other proposals even if to a
lesser extent. Not so. The sli system has one great advantage

~

¢(6);

gp(r55ooooo)

(x:::; 6)

and we say that such addition is trivial at level 6. Since
¢(x)¢(y) = e<P<x-l)+t/>(y-l), it follows that the system is closed
under multiplication with the maximum level 7.
It is the fact that at most three bits are required for the
storage .of the level, that allows the sli representation its
finer mesh-size close to unity. (See Figure 3.) This in turn
results in the fact that the break-down of the order relations
of the conventional real number system is less severe than
for the floating-point systems. Comparing a 32-bit sli word
with the IEEE single precision standard, we see that the
former has 27 bits of precision close to unity while the latter
has just 24. (This is the source of the 2- 27 in the discussion
of Figure 3 above.)
In the case of the 32-bit sli format, triviality of addition
occurs at level 5. Specifically,

¢(5) + ¢(x)

~

¢(5);

for every x :::; 5. For this precision, therefore, multiplication
is trivial at level 6 and, by taking logarithms once more, we
see that any sli powers of sli variables at level 6 or less can
also be computed within the system. Of course, repeated
exponentiation could cause even this system to overflow.
Since three bits for the level remains sufficient for a
64 bit sli word, comparisons ~ith double precision floatingpoint are even more favorable. Of course, the greater range
of the sli system together with the finite cardinality of the set
of machine numbers means that the mesh-size for sli exceeds
that of floating-point eventually. This does not happen until
very close to the floating-point overflow threshold. The
comparison between the various mesh-sizes (the difference
between successive representations) and overflow limits are
summarized in Table 1 (see next page).
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Table 1
Underflow and overflow limits, w, Q
mesh-sizes at 1, /-L and at 2255 , M
32-bit word
ro

Q

~

M

IEEE

2-129

2127

2-23

overflow

Hamada

2-215

2215+1

2-29

2240

2-27

2238

sli

<2-2265536

>2

2265536

64-bit word
ro

Q

~

M

IEEE

2-1025

21023

2-52

2207

Hamada

2-231

2231+1

2-{;1

2208

sli

even that is not obvious-but we should note that floatingpoint arithmetic is now very little slower than fixed-point.
Advances in technology combined with the great savings in
program structure have ensured that the floating-point system
now enjoys overwhelming advantages over fixed-point for
almost all scientific computing purposes.
To get an idea of the complexity of arithmetic operations
in sli and of where the savings can be made we present a
brief summary of the algorithms used. Since multiplication
and division are just applications of addition and subtraction
at a lower level, it is sufficient to examine the addition
operation. In such an operation we seek

Since the electronic representation of sli variables [3]
shares the ordering of 2's complement integer representation,
determination of the sign Sz is straightforward. For brevity
and simplicity here, we shall consider just the special case
where r z =r x = r y =+1 so that we simply seek z such that
¢(z) = ¢(x) ± ¢(y)

(3)

where we assume further that x 2: y.
The algorithm is based on the computation of the
members of three short sequences:
1

22 65536
<2-

>2

2265536

2-59

c·
J

2207
from which it is immediately

The overflow or underflow limits of the sli system are
indeed extended as desired while the mesh-sizes at 1 show
significant improvement over the IEEE floating-point form.
The Hamada scheme can also be seen to have yielded
significant range extensions and very good precision near
unity.
Among the criticisms aimed at the sli system by the
disciples of floating-point is their belief that numbers with
no relative precision can be of no possible interest within
practical computation. One simple example to illustrate the
falsehood of this claim is provided by the extraction of
high-order roots (or repeated square roots) of large numbers.
For example, if the quantity (a x 1Obl-n where b is an integer
and a E [1, 10) is required with a relative error bounded by
10- 7 , then for n > 25, the value of a-the significand of
the operand-is completely irrelevant since a 2-• = 1 to this
accuracy. Such operations can arise within, for example, the
solution of a polynomial equation by root-squaring-but not
in floating-point arithmetic since either the operand has
already overflowed or the result is again indistinguishable
from unity.
Just as at the time of Householder's objection to floatingpoint arithmetic, the other major criticism of sli arithmetic is
that it will slow down computation. In the immediate short
term with existing technology that may be true-though
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appar~nt

¢(z- j)

= ¢(x- j)

that

Co= 1 ± bo.

The sequences aj, bj are computed from appropriate
initial values by a recurrence relation for decreasing j, while
the Cj are computed by a similar relation for increasing
j. These relations entail evaluation of either exponential
or logarithm functions. However, the computation can be
performed in fixed absolute precision and for special and
restricted ranges of their arguments.
The details of the recurrence relation for these sequences
and the precisions required are included in [1]. One important
consequence of the error analysis of the arithmetic algorithms
is that only a very small number of additional-or guardbits are needed in the internal computation in order to
control the rounding errors to the order of the error inherent
in the original representation of the arguments.
The software implementation described in [3] (and
available from the author) uses the library routines for
these elementary function evaluations and is consequently
significantly slower than is floating-point computation.
However, various studies have been done on possible
hardware implementation schemes for the sli system which
indicate that eventual timing comparisons may be much more
advantageous. Perhaps the most promising implementation
approach considered thus far is based on the use of CORDIC
algorithms for the evaluation of these special exponentials
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and logarithms. These are modifications of the original
CORDIC algorithms which were developed by Voider in
the 1950s for in-flight navigational computers and which
have since become the basis of most electronic handcalculators. They also form the basis of the trigonometric
function routines for some of the mathematics coprocessors
developed for PCs. Special forms of these algorithms are
appropriate for the internal calculations required by the sli
algorithms. These studies suggest that even with existing
technology, the arithmetic time penalty will be only about
a factor of 2 for parallel architectures and about 10 for
conventional serial machines.
The improvement in the speed comparison for parallel
computer architectures comes from the fact that much of the
algorithm need not be repeated. For example, in computing
an extended sum
n

cp(z) = cp(xo) + L si¢(xi)
i=l

computing these probabilities. Since high-order powers can
be computed at no greater cost than a single sli arithmetic
operation, any potential time-penalty is further reduced.
The computation of binomial probabilities was discussed
at some length in Sterbenz's book [4] on floating-point
arithmetic and is known to be particularly difficult for large
numbers of trials. The basic problem is to compute the probability of getting at most m successes in n independent trials
in which the probability of success in any individual trial is
p. We denote this quantity by B(n, m, p). Mathematically,
this probability is given by

t

B(n,m,p) =

where q = 1 p is the probability of failure. However, this
is not a simple quantity to compute with any accuracy.
Perhaps the simplest approach is to use a recursion to
obtain each term in the sum from its predecessor. Such an
algorithm would be summarized by:
a = q n, r = p/q, B = a
fori= 1 tom
a - a*r*(n+ 1-i)/i
B =B+a

where we suppose that lxol ~ lxil, a single a-sequence is
computed and the b-sequences for each of the arguments
Xi, ( i ~ 1) are computed in parallel. This enables
n

Co= 1 + Lsibi,o
i=l

to be computed as a fixed-point sum by a reduction algorithm
similar to those used in the fast multipliers found in most
modem computers. A single c-sequence suffices to complete
the summation. From this simple explanation, it is apparent
that this extended sli sum would take little longer than
would a simple addition. Even in a serial environment,
the savings generated by needing only one a-sequence and
one c-sequence would cut the time penalty for extended
arithmetic operations by a substantial factor.
In view of the relatively small amount of run-time
which is usually taken up by arithmetic, the time penalties
mentioned above represent only very small increases in
overall run-times. The fact that for many situations much
simpler programs and algorithms can be used in. the sli
environment would almost certainly more than compensate
for this. With future technological advances, the advantages
offered by the sli system could well be similar to the gains
made by the transition from floating-point to fixed-point
some 35 years ago.
There are many simple examples of the sort of simplicity
which can be achieved in algorithm design by using a robust
arithmetic system such as sli.
Computing binomial probabilities for large numbers of
trials is a difficult process in conventional floating-point
since both numerator and denominator of the binomial
coefficient are likely to overflow while the powers of the
individual trial probabilities are likely to underflow, usually
to be replaced by zero. Even recursive algorithms need
substantial safeguarding to overcome these difficulties. In sli
arithmetic, the definition is a perfectly robust technique for

(7)piqn-i

•=0

A

where B holds the required sum. Unfortunately, for
large values of n, the first term qn will almost certainly
underflow and be replaced in the floating-point system by 0.
The effect is, of course, that B is returned with the value
0--even for m = n ! Such difficulties could be alleviated by
computing each term in the sum separately from scratch but
the computational cost is clearly very high-especially as
the various factorials will almost surely result in overflow at
some point.
For the particular case, n = 2000, m = 200 and p = 0.1
which was considered by Sterbenz (and in [1]) floatingpoint computation using the above algorithm (using either
IEEE single or double precision) indeed produces the result
B = 0. However, the above algorithm is perfectly robust
for the sli computation. (It is not necessarily the most
efficient or accurate sli procedure, however.) The result
returned using the above algorithm is B = 0.51876 which
is indeed accurate to 4 decimal places. The relative error
of 100% in the floating-point computation has been reduced
to approximately 0.01% by the sli arithmetic in single
precision.
It should also be observed that the operations involving
both integers and sli variables here can be (and are in
the software implementation [3]) treated as a special case
which is simpler than the full sli algorithm. This contrasts
with the floating-point situation in which integers must
first be converted to their floating-point form before the
corresponding mixed operations can be performed.
The sli literature contains several examples which
demonstrate the advantages offered by a robust arithmetic
system.
Vector norms and scalar products are other fundamental
computational operations which are difficult to implement
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in a robust manner in floating-point but for which the
sli operations are straightforward. In the case of scalar

products, cancellation remains a problem-but a reduced
one relative to the floating-point system. This is just an
elementary example of the observation that sli arithmetic
is not magic-it cannot turn an ill-conditioned computation
into a well-conditioned one.
Examples of p-norm calculations for large values of p
demonstrate the simplicity and robustness of the sli system.
The stability of the system is borne out by the convergence
of the p-norm to the maximum norm as p increases. Such
examples show that the sli system yields comparably good
results to floating-point when the latter succeeds but is able
to compute p-norms reliably by a simple algorithm even
when floating-point fails. The extended summation algorithm
described briefly above combines with the ease of forming
high-order powers and roots to make the algorithm for such
calculations both simple and potentially fast.
Efficient and robust scalar product algorithms are almost
impossible to devise for standard floating-point computation.
Hardware for such operations has been designed and the
algorithm has been incorporated into the interval arithmetic
package developed by Kulisch and his colleagues at Karlsruhe. (See [5], for example.) Even in sli arithmetic there is
no guarantee that cancellation will not render the result of
a scalar product calculation highly inaccurate. However, the
arithmetic makes it significantly less likely.
One simple example is the formation of the scalar product
of the vectors (2, 22 , 24 ,28 , 2 16 ,232 , 264 ) and (- 264 ,-232 ,24 ,
2s 21 6 22 2) for which the true result is 4,295,033,088.
' '
' floating-point
result of this is 0 because only the
The
larger terms are sufficiently large to affect the result and
they cancel exactly. (This is true whether or not the two
vectors are scaled by, say, their largest elements.) The
sli result computed in the most obvious manner-the
definition-is 2.29497 x 109 which has a relative error
of just 0.0015%.
Other examples have been used to demonstrate the
power of a robust arithmetic scheme. The root-squaring
process of Graeffe for finding all the zeros of a polynomial
was used by Matsui and Iri for their proposal and has
also been used with success in the sli environment. The
power method for matrix eigenvalue estimation has also
been studied and it was found that very large numbers of
iterations can be performed-without the usual rescaling
required in floating-point applications. One example quoted
by Olver in Ll] produced good results using over 8000
iterations. The corresponding floating-point calculation did
not just overflow; even the exponent of the floating-point
representation of the corresponding vector norm could not
be computed accurately.
Much of what has been discussed here is presented
in considerably greater detail in the first of the references
below which also contains references to further work on sli
and other proposed alternative arithmetic systems.
It is certainly not yet clear just what the "real" real
number system looks like-though it appears it must be

304

very different from the set
classes and texts.

~

of undergraduate mathematics

References
[1] C.W. Clenshaw, F.W.J. Olver and P.R. Turner. "Level-index
arithmetic: an introductory survey," pp. 95-168, Numerical analysis
and parallel processing, LNM 1397, Springer-Verlag, 1989.
[2] D.E. Knuth. "The art of computer programming," Vol.2, Seminumerical Algorithms, Addison-Wesley, 1981.
[3] P.R. Turner. "A software implementation of sli arithmetic,"
pp. 18-24, Proceedings ARITH 9, (Ercegovac and Swartzlander, eds.)
IEEE Computer Society, Washington DC, 1989.
[4] P.H. Sterbenz. Floating-point computation, Prentice-Hall, Englewood Cliffs, NJ, 1974.
[5] U.W. Kulisch and W.L. Miranker. "The arithmetic of the digital
computer: a new approach," SIAM Review 28 (1986) 1--40.

Reviews of Mathematical Software

MathType
Reviewed by David Hartz*
MathType [Design Science, Inc., 6475-B East Pacific Coast
Highway, Suite 392, Long Beach, CA 90803] is an equation
editor that enables the user to build up complex mathematical
formulas in MathType and then paste them into word
processors or other documents. This review is for the
Macintosh version number 2.11 which I used on a MacPlus in
conjunction with Microsoft Word and Adobe Type Manager,
ATM. An IBM-compatible version using Microsoft Windows
is also available. The Macintosh version runs as both an
application and a desk accessory. The formulas generated in
MathType can be copied to the clipboard in PICT format or
in 'lEX code.
Design Science advertises MathType as an "intelligent" mathematical equation editor. By this they mean that
MathType has been programmed to recognize and automatically adjust the formatting, sizing, and positioning of
symbols in accordance with standard mathematical typesetting rules. It automatically italicizes variables but not
numbers, parentheses, and other symbols. It has a built-in
list of 37 function names, such as sin, glb, and lim, which
it recognizes and does not italicize. It also automatically
handles the spacing of characters. For instance, if the ten
characters "F(x)+ksinx" are typed then MathType italicizes
the F, x, and k, puts wide spaces around the + sign, and puts
narrow spaces around the sin. Thus, the result on the screen
is "F(x) + ksinx". Any of the automatic formatting can be
changed.
The MathType window has five horizontal palettes which
may be displayed across the top of the screen. The top
*David Hartz is an Assistant Professor of Mathematics at the College of St.
Benedict, St. Joseph, MN 56374.
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two palettes, Symbol Popups and Template Popups, are
collections of buttons which, if selected, cause other palettes
which contain a menu of related symbols or templates to
appear on the screen. All told, 158 symbols and 119 templates
are available in the popups. The remaining three horizontal
palettes are the Macro Strip, the Symbol Strip, and the
Template Strip in which frequently used formulas, symbols,
and templates may be stored and retrieved with a single
mouse click. There are keyboard equivalents available for
all of the symbols and templates, most of which are unlikely
to be remembered. However, the keyboard equivalents for
the most frequently used symbols and templates, such as
the Greek alphabet and radicals and fractions (command-g.
command-r, and command-f respectively) are very natural
and easy to remember.
I found the program easy to use, and the organization of
the symbol and template popups makes a particular character
or template easy to find. For example, 14 types of arrows
(single and double in every direction) are grouped together
in one popup and 21 different types of integrals (single,
double, triple, line, surface, and volume, with or without
limits in various placements) are grouped in another. The one
arrangement I found odd is that the product templates are
grouped in the same popup with the unions and intersections
rather than with the sums.
The intelligence of the MathType program is in the
way it handles the "typefaces". In addition to the standard
"Math" typeface, it has other typefaces for text, symbols,
functions, variables, numbers, the Greek alphabet, and two
wild card user typefaces. The automatic typesetting occurs
in the Math typeface, which is not actually a typeface
itself but rather is a platform from which certain characters
are automatically defined or can be manually defined into
other typefaces: function names into the function typeface,
variables into the variable typeface, etc. The Math typeface
also automatically sets the spacing around function names
and symbols. Each of the other typefaces have their own
font and style which help assure consistency throughout the
document and saves the user from having to individually
designate each character as bold or italic or in some specific
font. The "Text" typeface, with no automatic typesetting,
allows text to be incorporated into a formula. The two user
typefaces allow for major changes of font or style to be
entered quickly and consistently.
The automatic typesetting generally works well; however,
there are some problems. For example, MathType reads
"rdrdO'' as the product of five variables and includes no
spacing. Therefore, the spaces between the first T and the
first d and the second T and the second d must be put in
manually. Also certain groups of variables, such as Im, may
be recognized as functions and formatted as such and must
be reformatted manually as variables.
I was able to enter 11 of the 12 examples given by
J. S. Milne in his review of lEX capable word processors
[Notices of the AMS, 37 #8, 1018-1022]. Embedded radicals,
repeated sums and integrals, partitioned matrices, and over

...··

and under braces were all easily entered, and only minor
modifications were needed for the automatic formatting.
The major problems were the positioning of the summand
too close to the I: in a sum and the positioning of
characters in a continued fraction. I was not able to
generate an aesthetically pleasing continued fraction with
four denominators as, for example, Milne's example 1. The
one example in Milne's article which MathType could not
generate was the commutative diagram in example 7. It does
not have provisions for large vertical equal signs and labeled
vertical or diagonal arrows.
I recommend using a good collection of screen fonts
or using ATM with MathT_vpe so that the screen image
is readable. This is especially important when using any
equation editor in which characters are italicized and small
font sizes are used in subscripts and sub- subscripts. Without
one of these safeguards, proofreading would be almost
impossible. The program ran well on my MacPlus with
1 megabyte of memory; however, when I had MathType
open while using Microsoft Word and ATM, the computer
was occasionally very sluggish. The sluggishness in Word
disappeared when I closed MathType.
The manual is informative and it has a good index which
helps make it easy to use. However, the Styles submenu in
the typeface menu is extremely difficult to access and the
manual is of no help in describing how to do so. For a long
time I had thought that it was not available. To access the
Styles submenu a font must be explicitly designated, not
a typeface. Only by leaving the typefaces can a style be
desigriated from the menu. The manual should have made
this clear. The major problem I found with the program
is the difficulty in making large changes in the font size.
This must be done by repeatedly using the larger/smaller
command which only changes the size by increments each
time or by using one of the user typesizes. It would be nice
if the program had a command whereby a selection could
be quickly changed to any desired size. I would also like
to see the Styles submenu accessible at any time and from
the typefaces. This would make it much easier to change
the style of a small group of selected characters without
having to explicitly change the typeface characteristics. The
other suggested change concerns the built-in list of function
names. It would be nice if this list could be edited or at
least added to without having to use a resource editor. Then
it would be possible for the user to add certain common
functions such as "arcsec", "dom", or other functions specific
to their own particular field, to the list of function names
recognized by the program.
I have enjoyed using MathType and will continue to use
it. I was skeptical about the automatic typesetting at first, but
it works well and is generally easy to override or adjust on
those occasions when the typesetting is not correct. Those
occasions are few and the program handles just about all of
the routine typesetting which had to be manually taken care
of before. This adds a consistency to the output which was
often missing from my work.
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MathSci:
From Data to Database
Taissa Kusma, Manager
of Database Services
Elizabeth Wolf, Database Specialist

Introduction
A previous article ("From Mathematical Reviews to MathSci," November 1990 Notices, pages 1260-1263) described
the history of the MathSci database. This article focuses
on the features of electronic information retrieval systems,
the development of MathSci from the MR database, and the
ways in which computerized searching can be used to the
best advantage as a time-saving research tool.
The development of MathSci involves far more than
combining the taped versions of the printed issues. While
the information contained in printed form and electronic
form may be the same, the possibilities for retrieval of that
information in electronic form are greatly enhanced.

Information Retrieval Systems
Electronic retrieval systems, utilizing the speed and power of
computers and thorough indexing of data, make it possible
to search a very large volume of information spanning
many years and to combine various concepts in ways not
feasible with printed indexes. A query for an item contained
in several gigabytes of information can be answered in a
matter of seconds.
The technical process necessary to convert printed entries
into database records provides an opportunity to design
multiple access points to any part of the record. For example,
searchers can combine primary and secondary subject codes,
use terms in titles for precise subject retrieval, or select
particular years or a range of years. Careful database design
permits full utilization of the capabilities of electronic media
in novel and interactive ways, so that "the whole is more
than the sum of its parts".

computer science. The main components of MathSci are
the AMS publications Mathematical Reviews (MR) and
Current Mathematical Publications (CMP). Additional files
from other publishers, the American Statistical Association
(ASA), the Institute of Mathematical Statistics (IMS), the
Association for Computing Machinery (ACM), and Stanford
University, have been incorporated into MathSci to expand
the coverage in the applied areas of Computer Science
and Statistics, including unpublished research reports from
various institutions. This comprehensive database enables
researchers to go to one source to search the literature of
the Mathematical Sciences since 1959 (1910 for statistics).
The MathSci Database contains the following seven
subfiles:
1. Mathematical Reviews (MR),
1959-* (review text included from July 1979- )
50,000 reviews and abstracts/year (Total records:
886,000)
2. Current
Mathematical
Publications
(CMP)
57,000 bibliographic records/year (Total records: 70,00080,000)
3. ACM Guide to Computing Literature (GCL), 198117,000 bibliographic records/year (Total records:
153,000)
4. Computing Reviews (CR), 1984- (with review text)
1,100 reviews/year (Total records: 8,000)
5. Technical Reports in Computer Science (STR), 19543,600 bibliographic records/year (Total records: 41,000)
6. Current Index to Statistics (CIS), 198010,000 bibliographic records/year (Total records:
90,000)
7. Tukey Index to Statistics and Probability, 1910-1968
27,000 bibliographic records
The AMS makes available several versions of MathSci:
Online, CD-ROM, and Tape, each with special features and
strengths, offering a variety of options to suit the specific
needs of institutions and individual mathematicians.
*MR 1940-1958 (93,000 bibliographic records) will be added to MathSci
later this year.

The MathSci Database
The AMS produces a comprehensive bibliographic database
in the mathematical sciences. MathSci covers the international research literature of mathematics, statistics, and
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MathSci Online (MSO)
The complete MathSci database is available online via dialin to several vendors: DIALOG, ESA-IRS (European Space
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Agency), and in Japan also through NACSIS. Any terminal
with a modem can be used to access MathSci Online. Most
academic libraries and corporate information centers have
accounts with online vendors and have access to hundreds of
databases contained in the vendors' databanks. Librarians,
familiar with the search protocol, routinely perform searches
for faculty and students. Some mathematicians have their
own accounts with DIALOG and many use Knowledge
Index, a low-cost service available evenings and on weekends. The cost of using MSO is based on the amount of
usage-there are no subscription charges.
MathSci Online contains the complete database with
seven subfiles and is updated monthly with the most current
MathSci information available. MR is online approximately
one month before the printed MR issue is distributed. The
CIS and GCL updates appear online 6 to 10 months before
the information is published in the printed annual indexes.

increasing number of institutions are setting up their own
local 'online' retrieval systems on mainframe or mini
computers. Depending on the available storage capacity,
multiple databases can be loaded into an integrated databank
and, with suitable search software, turned into a retrieval
system for use by the whole campus. Multiple users can
access the file from any terminal or computer, usually
without incurring usage charges.
MathSci Tapes are VAXNMS ANSI-labelled tapes in
ASCII format. The complete database requires 2 Gigabytes
of storage for data and indexes. Search software is not
supplied by the AMS, but is available from several vendorstwo of the more widely used are BRS Search and NOTIS
MDAS. In some cases resident software can be adapted
for searching bibliographic databases. The design of the
database, discussed in the following sections, is worked out
in conjunction with AMS database specialists.
SilverPlatter 1.6

MathSci Disc (MSD)
MathSci Disc is the CD-ROM (Compact Disc-Read Only
Memory) edition of MR and CMP. The 2-CD set contains
MR from 1981 to the present plus 70,000 CMP records. MSD
is produced for the AMS by SilverPlatter Information, Inc., a
developer of numerous CD databases. CD-ROM has become
an accepted reference tool in many academic libraries and
other research institutions. In some libraries, MSD is part of
a CO-database collection installed on a multi-CD reader and
connected to a number of workstations. Users can access all
databases from any of the workstations. In other universities,
the CD collections are decentralized and MathSci Disc may
be located in the mathematics department or branch library
for convenient access.
MathSci Disc is leased for an annual fee, but unlike the
subscription to printed MR, the MSD lease can begin on
any month of the year, with discounts for MR subscribers as
well as for individuals at MSD-leasing institutions. MathSci
Disc is updated semiannually, in January and July. Each
updated CD is cumulative, containing the information on
the previous CD plus the most current 6-month update of
MR and CMP. The MR 1987- CD is exchanged for the
updated issue every 6 months. MSD can be used on a PC
or a Macintosh (with a CD-ROM reader). The CD search
software, developed by SilverPlatter, is easy to use and
requires no training. Figure 1 shows a MSD record with
SilverPlatter on-screen system prompts.
The CD-ROM is designed basically as a single-user
system; however, a network option permits a leasing institution to place MathSci Disc on a SilverPlatter MultiPlatter
network or a LAN network, with access by 4 simultaneous
users. It should be noted that the addition of each user slows
down the response time of the system.

MathSci Tapes
MathSci loaded on a suitable on-site computer is becoming
the system of choice for some institutions, since it combines
the advantages of Online with those of the Disc. An

MathSci Disc 1987-6/90

Esc=Commands Fl=Help

CMP: 90 03
AU: De-Sarkar,-S., (6-KALY); Panda,-S. [Panda,-Santimony]
TI: Generalised Holderian functions.
PY: 1989
JN: Bull.-Austral.-Math.-Soc.
[Bulletin-of-the-Australian-Mathematical-Society]
40 (1989), no.l, 147--155.
LA: English
PC: 26Axx, 26A, 26
RT: Review-Pending
DE: *(26Axx) Real-functions (See also 54C30);
Functions-of-one-variable
DT: Journal
IS: 0004-9727
CO: ALNBA8
IN: (6-KALY), Department of Mathematics,
University of Kalyani, Kalyani 741 235, West Bengal, India
AN: CMP020851 (020851001)
SF: CMP; MR-IP (Mathematical Reviews - In Process) AMS
SHOW Fields: ALL
Records: ALL
Press CTRL F2 to select terms from record for
searching End of display. F9-Previous Record;
F2-Find; F6-Print; Esc,D-Download.

Figure 1. MathSci Disc CD-ROM Record CMP record with
SilverPlatter system prompts

The cost of MST is an annual lease fee for the current
year's updates and a one-time fee for the complete backfile.
The AMS is now offering MR-subscribing institutions a
two-year experimental site load at a reduced price.

Which MathSci System is best?
The choice of the electronic version of MathSci will depend
on the capabilities and the needs of each user group or
individual user. Electronic search and retrieval systems
can accomplish several tasks: effectively locate a known
citation, combine distinct concepts in novel ways to uncover
treatments of relationships, or survey the literature. The
different editions of MathSci (Online, Disc, and Tapes)
are conducive to different types of searching. Each of the
MathSci systems is best for a particular application.
MathSci Disc. The CD-ROM is particularly good for
browsing the reviews and exploring various search possibilities by those who are subject experts, but novices to
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retrieval services. It is excellent as an economical, portable
system for the PC and Macintosh. The only additional piece
of equipment needed is a CD-ROM reader. Since the system
is very user-friendly, MathSci Disc is specifically designed
for mathematicians who want to do their own searching
without a librarian as intermediary. The CD can be used at
leisure without time pressure, usage charges, or telephone
connections. It is completely self-contained.
Reviews can be scrolled for browsing, either by section,
as in the printed issues, or in any specified order, such as
by author or title sets. The index can also be searched by
scrolling in both directions. Terms in the displayed record
or index may be marked directly for searching. Records,
complete with the text of the reviews, can be conveniently
and easily downloaded from the CD for editing or 1F)Gng.
MathSci Online. An Online system can be considered a
large electronic reference library with hundreds of gigabytes
of data. MathSci is one of hundreds of databases in various
subject areas users can search, paying only for the individual
search. Online is unequalled as a means of accessing a very
large databank of files. It is the most economical system
available for occasional use. MSO is best for searching
the literature over a long span of time; for simultaneous
searching by multiple users; for access from any terminal
or PC with a modem, from any location around the world;
when the literature of applied statistics or computer science
must be searched; when the most current material must be
found; and finally, when infrequent usage does not justify
subscribing to subscription-based media or services.
MathSci Tapes. Tapes combine the capabilities of Online
with the advantages of the CD-ROM: A local mainframebased retrieval system offers the best and most convenient
access to MathSci. The complete database can be loaded,
multiple users can search simultaneously, and access is
available from any terminal in the local network. The
annual lease fee includes unlimited searching without usage
charges to the local user community. Novice searchers can
browse the complete database without fear of incurring
unpredictable costs. Intermediaries familiar with the locally ·
designed system can provide searching or on-site training
services.
Hybrid Access. Several MathSci access options may
be combined for best results. CD-ROM search results can
be supplemented with Online for very current material
or for older records not present on the CD-ROM. For
example, a search strategy developed by a mathematician
using the Disc can be easily adapted for an online session
by an intermediary searcher. Restricting the online search
to current updates or subfiles not present on the Disc will
reduce the cost of the online session.

Database Design
Information in most electronic retrieval systems (online and
CD-ROM) is organized via an inverted indexing system. All
terms of a recprd (except a short list of insignificant words
such as "to", "the", "from") are placed in one or several
indexes to facilitate retrieval of the desired information.
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Each index term contains an address: its record of origin
and the exact location of the term in the record. The object
of database design is to identify and index all data elements
that could facilitate recalling the entry, and also to limit the
"noise" in the system by not indexing items that have little
value as search keys.
Individual searchers will use the same system in different
ways. For example, subject specialists may use classification
codes. Thus, all parts of the classification codes are indexed
to facilitate searching by section (e.g., for 57M20, the
three parts 57, 57M, 57M20 are indexed). Users trained
in information science may exploit free-text terms and
interactively refine searches without in-depth knowledge of
the subject. Therefore, a well-designed database must have
multiple paths to the same data.
The MathSci database is custom-designed for each
retrieval system. AMS database specialists are involved in
file design with the vendors and must approve a test file
before the database is loaded and released. This insures that
search capabilities considered important for the effective use
of MathSci are included.

From MR to MathSci - Production
of a MathSci Update
A monthly MR issue, containing approximately 4,000 entries
(with mathematics and other special characters encoded in
'!FX), is converted to MathSci format with a post-processing
(post-p) program. A CMP issue (two issues on alternate
months) is also converted with post-p. Records from nonAMS subfiles (CIS, GCL, CR, STR) are also converted to
post-p format and added to MathSci to form one integrated
database.
An example of a post-processed MathSci record is shown
in Fig. 2 (see next page). Many data elements appear in
both the '!FXed form (\ tnamepub) and the stripped form
(\namepub). Vendors index the stripped fields for searching;
all math codes in the titles and review text are indexed
to allow searching on math expressions. 'IFX software with
special MathSci'IFX macros can be used to process the
'IFX-encoded mathematics to typeset form. Fig. 3 (see next
page) shows the same record as it appears in the printed MR
issue. A MathSci Online record in DIALOG bibliographic
format is shown in Fig. 4 (see next page). If a record is to be
'!FXed, the tagged format, shown in Fig. 5 (see next page),
must be used. The same record, typeset with MathSci'!FX,
is shown in Fig. 6 (see next page).

Interactive Searching
Sophisticated subject searching is a major attribute of electronic systems. Simple subject searches may be analogous
to gathering sections of the printed MR. The use of Boolean
operators (and, or, not) introduces a new level of complexity.
Additional operators permit retrieval of phrases as well as
pairs of terms occurring in the same field, such as the title.
Interactively refining a search allows one to broaden or
narrow the scope by adding or eliminating terms or search
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\paper CMP 978 273\endx
\rnrnum 90k, 35058\endx
\vno 978273001\endx
\subfile MR (Mathematical Reviews) AMS\endx
\hdyr 88\endx
\etype Journal\endx
\cv 21\endx
\ci 07\endx
\Psubj 35C99\endx
\Psubjtext (35C99) Partial differential equations_Representations of
solutions_Topics not covered by other classifications in this subsection\endx
\ssubj 35K05\endx
\ssubjtext (35K05) Partial differential equations_Parabolic
equations and systems (See also SBGll) Heat equation\endx
\tnamepub Doma\•nsk\u\1 1 Z.\endx
\narnepub Domanski, z. \endx
\tprimary Doma\•nski, Zdzis\1 aW\endx
\primary Domanski 1 Zdzislaw\endx
\namepub Rojek, z. \endx
\mtitle Application of Fisher-Riesz-Kupradze method to solving the second
Fourier problem. \endx
\lang English\endx
\mrabr Comment. Math. Prace Mat. \endx
\jnarne Roczniki Polskiego Towarzystwa Maternatycznego. Seria I.
Comrnentationes Mathernaticae. Frace Maternatyczne\endx
\val 27\endx
\Yr (1988),\endx
\iss no. 2, \endx
\pp 215--223. \endx
\jorissn 0373-8299\endx
\jorcoden RPTPAQ\endx
\tyrevtext Signed review\endx
\revf Watzlawek, W. \endx
\revl (D-KNST)\endx
\revtext
This paper contains a thorough study of the initial-boundary value
problem $\Delta u-\partial uj\partial t=g$ in $\Omega\tirnes (O,T)$,
$\lim\sb [t\rightarrowO} u(x,t)=\varephi(x)$,
$\lim\sb {x\rightarrow\xi}(\partial uj\partial n\sb \Xi) (x,t)=
\Psi(\xi,t) $ $(\xi\in\partia1\0mega)$,
where $\Omega$ is a bounded domain in $\bold{R}\sp 3$. The given construction
of the solution is based on heat potential methods and an appropriate complete
set of functions in $L\sp 2(\partial\Otnega\times(O,T))$.
\endx
\length SHORT ( 8 lines) \endx
\endpaper

Figure 2. MathSci Input Format. MR record in MathSci
format, as sent to vendors. Note \ tna.m.epub and stripped
\na.m.epub field created by post-p. Review appears once, with
math codes intact.

1/3/1
1342370
MR 90i.35063
CMP 007 765
A limit problem for the equation $D\sb tPu-f$ in the strip.
Kubaszewski, Wladyslaw
Zeszyty Naukowe Akademia Gorniczo-Hutniczej im. Stanislawa
Staszica. Opuscula Mathematica, 1988, No. 4 129--137 (1989).
ISSN: 0137-6535
Language: English
Summary Language: Polish
Subfile: MR (Mathematical Reviews) AMS
Abstract Length: SHORT (4 lines)

Figure 4. Online Record: Dialog. MathSci Online record in
bibliographic format.

1/4/1
FN- DIALOG MATHSCI File 239
AN- 1342370 I
AN- <MR Number> 90i#35063l
TI- A 1ilnit problem for the equation $D\sb tPu~f$ in the strip. I
AU- Kubaszewski, Wladyslaw I
JN- Zeszyty Naukowe Akademia Gorniczo-Huniczej irn. Stanislawa Staszica.
Opuscu1a Mathematica:, No. 4 129--137 (1989) .1
PY- 19881
SN- 0137-65351
LA- English I
SL- Polish!
DT- Journal I SF-MR (Mathematical Reviews) AMS I
RL- SHORT ( 4 lines) I
AB- Using suitable Green potentials, the author constructs the solution of
the equation $D\sb tPu(x,t)-f(x,t)$, $P~D\sb X\sp 2-D\sb t$, that
satisfies the initial conditions $P\sp iu(x,O)~f\sb i$ $(i~0,1)$ for
$x\in(-a,a)$ and the boundary conditions $u(-a,t)~h(t)$, $D\sb
xu(a,t)~k(t)$.

I

<Name> Bondarenko, B. A. I
<Location> (Tashkent) I
Signed review I
*35C99 -Partial differential equations-Representations of solutionsTopics not covered by other classifications in this subsection I
DE- 35K35 -Partial differential equations-Parabolic equations and systems
(See also 58Gll)-Higher-order equations, boundary value problems!

RERERTDE-

Figure 5. Online Record: 1BX Input. MathSci Online record
from Dialog in tagged format 4 for use with MathSci'IEX.

Typed Items

Format 4, Set 1, Item 1

90k:35058 35C99 35K05
Donuuiski, Z. (Donuuiski, Zdzislaw]; Rojek, Z.
Application of Fisher-Riesz-Kupradze method to solving the second
Fourier problem.
Comment. Math. Prace Mat. 27 (1988), no. 2, 215-223.
This paper contains a thorough study of the initial-boundary
value problem au- fJuffJt =gin 0 X (0, T), limr-o u(x, t) = q~(x),
limx-+,(fJuffJn,)(x, t) = lfl(c;, t) (c; E 80), where 0 is a bounded
domain in R3• The given construction of the solution is based on
heat potential methods and an appropriate complete set of functions in £ 2 (80 x (0, T)).
W. Watz/awek (D-KNST)

Figure 3. MR Record in Print. Record from Fig. 2 as it
appears in the MR 90K issue.

1342370
-Dialog Number
90i#35063
- MR Number
CMP 007 765 - Paper Number
Title: A limit problem for the equation D,Pu =fin the strip.
Author: Kubaszewski, Wladyslaw
Journal: Zeszyty Naukowe Akademia Gomiczo-Hutniczej im. Stanislawa Staszica.
Opuscula Mathematica, No.4 129-137 (1989). Year: 1988 ISSN 0137-6535
Language: English Polish Document type: Journal
Subfile: MR (Mathematical Reviews) AMS Length: SHORT (4lines)

Review:
Using suitable Green potentials, the author constructs the solution of the equation

D1Pu(x,t) = f(x,t), P = Di - D1, that satisfies the initial conditions P;u(x,O) = fi
(i = 0,1) for x e (-a, a) and the boundary conditions u(-a, t) = h(t), D,u(a,t) =
k(t).

Reviewer: Bondareuko, B.A. (Tashkent)
Review Type: Signed review
Descriptors:
*35C99-Partial differential equations-Representations of solutions-Topics not covered
by other classifications in this subsection
35K35-Partial differential equations-Parabolic equations and-systems (See also 58Gl1)Higher-order equations, boundary value problems

Figure 6. Online Record: 'IEXed Record From Fig. 5
processed with MathSci'IEX for Dialog (DOS version).
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parameters (e.g., language, range of years). Restricting
retrieval to certain fields (title, identifiers, descriptors) may
increase search precision. Browsing records found during the
session may suggest tactics to improve the search strategy.
Controlled Vocabulary. The Mathematics Subject Classification is used for MR and CMP records, the CR Classification Scheme is used in GCL and CR files. CIS and STR
records contain words or phrases added as identifiers.
Free Text. In MathSci, the full text of the reviews is
searchable when present (MR July 1979 forward, CR 1984
forward). Words in titles are also indexed. Thus, important
terms or phrases not yet established in the classification
scheme are made available for searching. This is particularly
useful for current or "hot" topics in the literature. For
example, the phrase "Mandelbrot set", searched online,
retrieved nearly 60 entries. In February 1991 on Dialog,
"neural()network? ?" retrieved over 700 entries from the
AMS and computer science subfiles.
Personal Names. Author names, singly or in combination, can be searched to generate a bibliography or combined
with subject terms. Combining author with source or title
data can quickly locate an entry or confirm if a review is in
process. Author affiliations may be searched to create bibliographies of publications from a university or department.
Reviewer names are also searchable as are names of authors
and reviewers cited in other reviews. Personal names can
be treated as subjects: entries about a mathematician can be
retrieved combined with key entries such as "biography" or
"obituary".
Journal and Publication Source. Journal names and
publishers of books and proceedings are searchable, and
may be used to either locate entries that appeared or to
NOT out items previously identified. Records of papers from
proceedings will refer back to the MR number of the whole
book record.
Other Searchable Fields. Many other access points are
available for searching: publication year or range of years;
review types, such as signed review, comparative book
review (CR), abstract; document types, such as journal,
book, proceedings paper, technical report; CMP volume and
issue; MR volume, issue or year. The subfile field may
be used to restrict retrieval to subfile(s) or eliminate items
previously searched in print or other media.

Summary
The MathSci database is an excellent research tool for
mathematicians and researchers from related disciplines.
The value of MathSci is in its speed of retrieving any bit
of information from a very large mass of data; its ability
for combining multiple concepts; its ease of producing
selective bibliographies; its making accessible the reviews
and citations in electronic form with 1}3X math codes
included; and finally, in its expanded coverage of applied
material through the addition of files from other publishers
(ASA/IMS, ACM, and Stanford). MathSci, produced in
different editions and on several media, offers users an
opportunity to choose the service best suited to their needs.
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The AMS will continue to enhance MathSci by the addition
of new data and by taking advantage of developments in the
technology of information retrieval systems.

e-MAm
The e-MATH system, a node on the INTERNET, was
introduced on October 15, 1990. Over 6000 accesses to
e-MATH were logged in the first four months of operation.
The professional register for employment and postdoctoral
opportunities is now associated with the AMS Employment
Information in the Mathematical Sciences (ElMS). Positions
entered into the register are posted with ElMS. Thee-MATH
computer has been upgraded with the addition of more
memory and another disk.

Services
The following services are currently provided bye-MATH:
• Ability to search the on-line Combined Membership List
(CML) database.
• Ability to report changes to information in the CML.
• Ability to make frequent updates of the on-line database.
• Ability to access a professional register for employment
and postdoctoral opportunities permitting users to submit
resumes or browse available positions.
• Ability for employers to register employment or postdoctoral positions in the ElMS in conjunction with
e-MATH.
• Ability to request copies of mathematical publications
through the AMS 's document delivery service (MathDoc).
• Ability to download AMS-supported 1}3X software via
anonymous ftp.
• Ability to list or request the Mathematical Reviews
classification scheme.

Future Developments
Work is in progress to expand the services of e-MATH,
including the development of:
• Moderated and unmoderated mathematical conferences
on topics of professional interest. Existing conferencing
software packages are currently being evaluated for
incorporation within e-MATH.
• A national preprint service based on the Instant Math
Preprints (IMP) system being developed at Yale University and made available through e-MATH. IMP is a
centralized, searchable database of abstracts. Full papers
are available from participating institutions.
• A meetings register allowing organizers to post notices
of meetings and allowing individuals to be notified of
meetings posted (including reminders and changes in
meeting content, date, time or location).
• A command-driven interface for a minimal level of
e-MATH services as a path to supporting VM/CMS and
MVS sites and as an accelerator for key services (e.g.,
name lookups).
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A general information register for requesting information
about topics such as electronic communication with
Eastern Europe and the Soviet Union.

Accessing e-Math
e-MATH can be accessed via telnet (telnet e-math. ams. com
or telnet 130.44. 1 . 100). Login and password are both
e-math. The requirements for a successful connection to

e-MATH are:
• A connection to an INTERNET host.
• VT100 connectivity in communications software and
host operating system.
• Terminal tabs set at every eight columns.
Help screens are available for each e-MATH application.
For additional assistance, electronic mail can be sent to

support@e-math.ams.com.

NEW SERIES

University Lecture Series
The AMS is pleased to announce the University Lecture Series. This new book series provides a way for excellent, and
sometimes inspired, lecture series to reach an audience beyond those able to attend the live lectures. Presented by the
outstanding mathematicians of our day, these lectures will be important for their mathematical insight and depth, as well
as for their historical and archival value. The inaugural volume in the University Lecture Series is described below.

Selected Applications of Geometry to Low-Dimensional Topology
Michael H. Freedman and Feng LUG
(University Lecture Series, Volume 1)
This book, the inaugural volume in the new
University Lecture Series, is based on lectures
presented at Pennsylvania State University in
February 1987. The Lectures attempt to give a taste
of the accomplishments of manifold topology over
the last 30 years. By the late 1950s, algebra and
topology had produced a successful and beautiful
fusion. Geometric methods and insight, now vitally
important in topology, encompass analytic objects
such as instantons and minimal surfaces, as well as
nondifferentiable constructions.

proceed to the topology and geometry of foliated
3-manifolds. They also explain, in terms of general
position, why four-dimensional space has special
attributes, and they examine the insight Donaldson
theory brings. The book ends with a chapter on exotic
structures on R4, with a discussion of the two competing theories of four-dimensional manifolds, one
topological and one smooth.
Background material was added to clarify the discussions in the lectures, and references for more detailed
study are included. Suitable for graduate students and
researchers in mathematics and the physical sciences,
the book requires only background in undergraduate
mathematics. It should prove valuable for those
wishing a not-too-technical introduction to this vital
area of current research.

Keeping technical details to a minimum, the authors
lead the reader on a fascinating exploration of
several developments in geometric topology. They
begin with the notions of manifold and smooth
structures and the Gauss-Bonnet theorem, and

Standing orders are acceptedfor any book series published by the Society. Proforma invoices are sent to standing order customers prior to the publication of each
new volume. Shipment is made upon receipt of payment and publication. To begin a standing order for this new series of any other AMS series, please contact
Customer Services at 401-455-400.
All prices subject to change. Free shipment by surface~ for air
delivery, please add $6.50 per title. Prepa.vment required.
Order from American Mathematical Society, P.O. Box 1571,
Annex Station, Providence. RI 02901-1571. or call toll free
800-321-4AMS (321-4267) in the continental U.S. and Canada
to charge with VISA or MasterCard.

1980 Mathematics Subject Classifications: 57, 53, 54
ISBN 0-8218-7000-9, LC 89-18287
79 pages (softcover), December 1989
Individual member $20, List price $33,
Institutional member $26
To order, please specify VLECT/INA
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Washington Outlook

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).
"Investing in the Future" is the theme around which President
Bush has organized his Fiscal Year 1992 budget proposal.
Education and research figure prominently in the President's
budget messages and supporting documents. Most scienceand technology-oriented agencies are slated for spending
increases, although the priorities implicit in the President's
R&D proposal are similar to those in the FY 1991 request
that Congress modified in key areas. The fiscal environment
remains the primary constraint on increasing federal support
for basic scientific research.
Described by presidential science and technology assistant Allan Bromley in his press conference as a "good
budget,"" the FY 1992 overall R&D request is for $75.6
billion, an $8.4 billion or 13% increase over the amount
appropriated by Congress in FY 1991, including almost $60
billion for applied research and development, up almost $7
billion or 13% over this year's figure, and $13.3 billion
for basic research, a proposed $1 billion or 8 percent hike.
Funding for research facilities would rise by 15% to $3.5 billion. Increases in defense applied research and development
account for almost 65% of the proposed overall increase,
while basic research in support of defense would decline
in real terms. Spending on civilian basic research would
grow by 9%, while spending on civilian applied research
and development would grow by 10%.
In recent budget cycles Congress has supported increases
for defense basic research, which the President would cut,
and for civilian technology programs, not only missionoriented programs, but, increasingly, those designed to help
U.S. industry compete in advanced technology sectors. With
the exception of the High Performance Computing and
Communications initiative (see below), the Administration
is not inclined to provide funds for such programs: the
budget request eliminates or cuts the extramural technology programs of the National Institute for Standards and
Technology, moves Congress will likely reverse.
The budget agreement enacted last year set levels of
spending in three broad categories for Fiscal Years 1991,
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1992, and 1993. Domestic discretionary spending, the category that includes research, development, and most education
programs, is being held to an increase of around 6 percent
in FY 1992. All House and Senate appropriations subcommittees, especially the Veterans Affairs (VA), Housing and
Urban Development (HUD), and Independent Agencies subcommittees, will be under intense pressure to satisfy their
constituents. In the case of the VA, HUD, and Independent
Agencies subcommittees, appropriators will want to provide
more than the President has asked for the HUD and VA
departments, especially if VA hospitals have to treat large
numbers of war casualties.
The subcommittees will also be pressured to fully fund
NASA, which requested a 14% increase despite a Congressional warning to expect increases of no more than 10%.
The Advisory Committee on the Future of the U.S. Space
Program, also known as the Augustine panel, submitted
late last year recommendations with serious implications for
NASA's budget. The advisory panel suggested that space
science become the top priority of the civil space program,
and that projects like the space station and a human expedition to Mars be undertaken subject to available funding.
Remarkably, these recommendations are incorporated into
NASA's spending plan, which includes a 21% hike for
space science and a deemphasis of the space station and the
mission to Mars.

Prospects for the
National Science Foundation Budget
Experience tells us that under the circumstances described
above, Congress will have · difficulty finding the will or
the money to fully fund the National Science Foundation
(NSF). The President proposed for the National Science
Foundation a budget of $2.7 billion, 17.5% above this year's
appropriation of $2.3 billion. The request includes a 15.9%
increase for the research directorates and a 21% increase for
the education directorate. Mathematics programs would see
an increase of 10.4%, from $72 million to $79.5 million (see
"The NSF Budget Request for Fiscal 1992" in this issue of
Notices). If enacted by Congress, this spending plan would
put the agency back on the path to a doubled budget by FY
1994.
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While the VA, HUD, and Independent Agencies subcommittees struggle to provide real increases for NSF, they
will also review the distribution of funds within NSF's
budget. They might again add money to the NSF Education
and Human Resources request, although the advent of the
interagency science and mathematics education budget proposal (see below) might provide justification for adhering to
requested levels, at least more so than in the past. As well,
the subcommittees might not go along with the proposal
to zero out the NSF facilities account-even though funding
for facilities throughout the President's budget would rise
by 15%. The Research and Related Activities account will
likely suffer if either of these situations arise.

Government-wide Mathematics, Science,
and Engineering Education
For the first time ever, the federal government has catalogued
the programs it undertakes on behalf of mathematics, science,
and engineering education, and requests that $1.94 billion
dollars be spent on those programs during FY 1992, a $225
million or 13% increase over FY 1991levels. The Committee
on Education and Human Resources of the interagency
Federal Coordinating Council for Science, Engineering, and
Technology (FCCSET) prepared the report "By the Year
2000: First in the World," a reference to one of the goals set
by the President and the Governors regarding science and
mathematics achievement.
The report sets forth strategic objectives and implementation priorities for the federal science, mathematics, and
engineering education budget. The strategic objectives are:
improved science and mathematics performance; a strong
precollege teacher workforce; an adequate pipeline for the
science and technology workforce, including increased participation of underrepresented groups; and improved public
science literacy. To begin meeting these goals, the committee decided that programs at the precollege level are the
top priority, followed by those at the undergraduate level,
graduate education programs, and lastly, general public understanding of science. Among precollege education efforts,
teacher preparation and enhancement will take precedence,
followed by curriculum reform, organizational reform, and
student support, incentives, and opportunities.
Thus, the FY 1992 spending plan includes $660 million
for precollege mathematics and science education, a 28%
annual increase; $477 million for undergraduate education, a
$60 million jump; and $803 million for graduate education
and postdoctoral support, about 2.5% over the FY 1991
amount. The programs included in the committee's analysis
are those expressly dedicated to science, mathematics, and
engineering education. Not included in these numbers are,
for instance, students supported under research grants.
Requested increases for the NSF's Education and Human
Resources activities are directed toward the following:
graduate fellowships, which will support 1100 students,
close to the goal of 1200 set by Congress; expansion
of the undergraduate Course and Curriculum Development

program; the statewide systemic initiative; and the Alliances
for Minority Participation program. The latter two were
also authorized by the Excellence in Mathematics, Science,
and Engineering Education Act of 1990, described in this
column in the January 1991 issue of Notices. In conjunction
with that act, the Department of Education has requested
funds for the National Science Scholars, but not for two
other scholarship programs contained in the 1990 law.

Mathematics and National Initiatives
One of the President's more ambitious science and technology initiatives is the High Performance Computing and
Communications (HPCC) program, which would allow eight
agencies to spend a total of $638 million next year, 30% more
than the agencies' combined budget in this field in FY 1991.
The FCCSET-coordinated program is designed to accelerate
significantly the commercial availability and utilization of
the next generation of high performance computers and networks. It is also intended to serve the increasingly complex
research and information needs of federal mission agencies,
including those responsible for weather prediction, pollution
control, aerospace vehicle design, energy conservation, and
sophisticated molecular databases.
The R&D program has four components: high performance computing systems; advanced software technology
and algorithms; the National Research and Education Network (NREN); and basic research and human resources.
The NSF will coordinate activities for the broad deployment
of the NREN and for basic research and human resource
development. NSF is also scheduled to get the largest allocation, $103 million, for the advanced software technology
and algorithms component. $1.6 million of the requested
increase for the NSF Division of Mathematical Sciences is
targeted for support of the HPCC program.
Significant expansion of federal R&D funding will increasingly depend on the extent to which the proposed
program supports specific national goals. The HPCC initiative is one example of a field targeted for increased
federal support because it addresses specific national needs
and contributes to the missions of the government agencies
involved. The U.S. Global Change Research Program, now
in its third year, is a government-wide effort focusing on
the global environment and how human activity affects it.
Its budget could grow by 24% in FY 1992.
For better or worse, Congress is more receptive to
research programs designed to serve important national
interests than those that promise long-term, non-specific
benefits. Furthermore, Congress is largely resistant to the
idea that all mathematicians, scientists, and engineers doing
quality research deserve government funding. The recent
report issued by incoming AAAS president Leon Lederman
arguing for considerable and perpetual growth in federal
support for science and technology was perceived by many
to imply that researchers are entitled to such support.
Allan Bromley and House Science, Space, and Technology
Committee chair George Brown have strongly suggested that
such arguments will meet with little success.
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Griffiths to Head lAS

Phillip Griffiths of Duke University has
been named director of the Institute for
Advanced Study (lAS). He will begin
the new position in July 1991.
Best known for his research in algebraic geometry, Griffiths received his
Ph.D. in mathematics from Princeton
University in 1963. He has been on the
faculties of the University of California
at Berkeley, Harvard University, and
Princeton University. He is currently
James B. Duke Professor of Mathematics and Provost of Duke University.
Griffiths served on the AMS Council (1975-1977), as well as several AMS
committees, and received the Society's
Steele Prize (1971). He was the AMS
Colloquium Lecturer at the Joint Mathematics Meetings in Biloxi in January
1979, and he also presented invited addresses at the International Congress of
Mathematicians in Nice in 1970 and in
Helsinki in 1978. He is a member of
the National Academy of Sciences.
Griffiths served as chair of the
Board on Mathematical Sciences during
the period in which the Board developed the update of the David Report,
Renewing U.S. Mathematics: A Plan
for the 1990s. Last year, he was appointed to the National Science Board,
the policymaking body for the National
Science Foundation.
REU Awards Announced

The Division of Mathematical Sciences
(OMS) of the National Science Foundation has announced eighteen awards
for fiscal year 1991 in the Research
Experiences for Undergraduates Program. Designed to encourage talented
students to pursue careers in research,
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the program gives students hands-on
experience in research.
With a total budget of $.75 million, up from $.5 million last year,
the program received thirty proposals
this year and made fifteen new awards.
This year, there was an increase in the
stipend for students, and some faculty
salary was available.
Notices readers may wish to encourage talented undergraduates to seek
information on participating in one of
these programs. Those interested should
contact the principal investigators directly, not the OMS.
This year's programs are listed below.
SMALL Geometry Project, 10 weeks,
10 students. Contact: Colin C. Adams,
Williams College, Williamstown, MA
01267,
413-597-3300,
cadams@
williams. bitnet.
Computer Analysis ofProblems Arising in Crystallographic Groups, begins spring semester, 1991, 6 students. Contact: Myoung An, York College, Jamaica, NY 11451, 718-2622535, mmyyc@cunyvm.bitnet.
Fundamental Groups, Complex Analysis, Game Theory and Dynamical Systems, 9 weeks, 8 students. Contact:
Steven L. Blumsack, Florida State University, Tallahassee, FL 32306, 904644-2488, electronic mail: blumsack@
gauss.math.fsu.edu.
Numerical Linear Algebra and Optimization, 8 weeks, 8 students. Contact:
Edward Curtis, University of Washington, Seattle, WA 98105, 206-543-1161,
curtis@math.washington.edu.
Graph Theory and Combinatorics,
10 weeks, 6 students. Contact: Joseph
Gallian, University of Minnesota-Duluth,
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Duluth, MN 55812, 218-726-7576,
jgallian@ub.d.umn.edu
The Probability Theory of Patterns
and Runs, 8 weeks, 6 students. Contact: Anant P. Godbole, Michigan Technological University, Houghton, MI
49931, 906-487-2884, kgodbole@
mtus5. bitnet.
Experimental Mathematics in Computational and Combinatorial Group
Theory, 8 weeks, 8 students. Contact: Paul R. Goodey, University of
Oklahoma, Norman, OK 73019, 405325-2758, electronic mail: pgoodey@
nsfuvax.math. uoknor.edu.
Algebraic Graph Theory, 8 weeks, 8
students. Contact: Aparna Higgins, University of Dayton, Dayton, OH 45469,
513-229-2103, higgins@dayton.bitnet.
Cooperative Game Theory, 8 weeks,
6 students. Contact: David Housman,
Drew University, Madison, NJ 07940,
201-408-3467, dhousman@drew.bitnet.
Problems in Analysis, Probability
and Finite Mathematics, 10 weeks, 6
students. Contact: Steven G. Krantz,
Washington University, St. Louis, MO
63130, 314-889-6712, C31801sk@
wuvmd.bitnet.
Coding Theory, Fractal Geometry,
Modeling, Parallel Computing and Applied Probability, 8 weeks, 10 students.
Contact: Suzanne M. Lenhart, University of Tennessee, Knoxville, TN
37996, 615-974-4314, electronic mai:
lenharte@utkvx3.bitnet.
Explorations in Algebraic Topology, 9 weeks, 6 students. Contact:
Robert H. Lewis, Fordham University,
New York, NY 10458, 212-579-2366,
rlewis@fordmurh.bitnet.
Computer Gaming, Modeling Uncertainty, Geometry of Orbits of Linear
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Groups, 10 weeks, 10 students. Contact: Daniel P. Maki, Indiana University,
Bloomington, IN 47405, 812-855-0745,
maki@ucs.indiana.edu.
Number Theory, Graph Theory, Finite Dynamical Systems and Population
Models, 8 weeks, 10 students. Contact: Robert 0. Robson, Oregon State
University, Corvallis, OR 97331, 503737-5171, robby@math.orst.edu.
Matrix Theory and Discrete Structures, 8 weeks, 8 students. Contact:
George T. Rublein, College of William
and Mary, Williamsburg, VA 23185,
804-221-2028.
Discrete and Applied Mathematics,
8 weeks, 8 students. Contact: Brigitte
Servatius, Worcester Polytechnic Institute, Worcester, MA 01609, 508-8315361, bserv@wpi.wpi.edu.
Computational Group Theory, 7
weeks, 6 students. Contact: Gary J.
Sherman, Rose-Hulman Institute of
Technology, Terre Haute, IN 47803,
812-877-8445,
electronic
mail:
sherman@rosevc.rose-hulman.edu.
Differential Equations and Iterated
Mappings, 8 weeks, 8 students. Contact: Willie E. Taylor, Jr., Texas Southem University, Houston, TX 77004,
713-527-7002.
For more information on the REU
program, contact: John V. Ryff, REU
Coordinator, Division of Mathematical Sciences, Room 339, National
Science Foundation, Washington, DC
20550; telephone 202-357-3456; email
jryff@nsf.gov (Internet) or jryff@nsf
(Bitnet).

Donald Albers
Appointed to MAA Post
Donald J. Albers of Menlo College in
Atherton, California has been appointed
Associate Director of Publications and
Programs of the Mathematical Association of America (MAA). The position,
which officially begins in September
1991, includes oversight of the MAA's
mathematical activities, including its
publications and projects. Albers will
also closely cooperate with MAA officers, editors, committee chairs, and
project directors.
Albers has been active in many
MAA endeavors. From 1979 to 1983,
he was editor of the College Mathemat-

ics Journal. He also served as Second
Vice-President, Chair of the Survey
Committee of the Conference Board of
the Mathematical Sciences, and, from
1986 to the present, as Chair of both
the Publications Management Committee and the Committee on Publications.
Albers is currently acting dean of
student services and professor of mathematics at Menlo College. He also holds
the College's Trustees Distinguished
Teaching Chair. For nineteen years, he
was chair and dean of the College's department of mathematics and computer
science. He is perhaps best known as
co-author of the books Mathematical
People and More Mathematical People.

Quantum Structures
Association Launched
The International Quantum Structures
Association was established in January 1991 to promote the advancement and dissemination of quantum
logics and structures based on them.
The Association is concerned with the
mathematical, philosophical, physical,
and interdisciplinary aspects of quantum structures. Some of the areas of
interest to the Association are: convex
structures, logico-algebraic structures,
empirical logics, fuzzy quantum logics, operational foundations, orthomodular structures, as well as quantum aspects of geometry, measurement, statistics, computation, probability, topology,
logic, set theory, and space-time.
In 1991, the Association will publish one issue of the journal "Quantum Structures." Those interested in
more information about the Association may contact the Secretary, David
Finkelstein, School of Physics, Georgia
Institute of Technology, Atlanta, GA
30332; telephone 404-894-5220; electronic mail ph290df@ gitvm1.bitnet.
News from the
Institute for Mathematics
and its Applications
University of Minnesota

From July 15 - August 9, 1991 the
Institute for Mathematics and its Applications (IMA) will present a summer
program on Semiconductors. The organizers are F. Odeh (Chair), J. Cole,
W.M. Coughran, Jr., P. Lloyd, and J.
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White. The goal of this program is
to foster interaction in this interdisciplinary field which involves electrical
engineers, computer scientists, semiconductor physicists and mathematicians, from both university and industry. The program will particularly encourage the participation of numerical
and mathematical analysts with backgrounds in ordinary and partial differential equations and help get them
involved in the mathematical aspects
of semiconductor models and circuits.
Leading engineers in semiconductors
will be invited to present the significant industrial issues as well as to
concentrate on those models which are
most relevant to mathematicians. The
main topics of the program are processing modeling (July 15-19), device
modeling (July 22-30), quantum effects
(July 31-August 2), and circuit analysis
(Aug. 5-9). Some partial support will
be available for researchers (including
graduate students) who are, or wish
to become, familiar with the subject.
Preference will be given to those who
participate in the entire program. For
details write to A. Freidman, Director.
The 1991-1992 academic year program at IMA is Applied Linear Algebra. The coordinators for this program are R.A. Brualdi, G. Cybenko, A.
George, G. Golub, M.B. Luskin, and P.
Van Dooren. The advisory committee
is A. Bjorck, T. Kailath, V. Klee, J.
McKenna, and R. Ward.
The fall quarter will concentrate on
Discrete Matrix Analysis with emphasis
on the mathematical analysis of sparse
matrices and combinatorial structure.
The program will begin September 4-10
with a Tutorial, led by the coordinators.
These lectures will touch on most of
the issues for the first quarter and some
of those (Matrix Computations with
special emphasis on iterative methods)
for the second quarter. The tutorial will
be followed immediately by the SIAM
Conference on Applied Linear Algebra
(September 11-14), held at the Radisson
Hotel Metrodome and the University of
Minnesota.
During October 14-18 the IMA
will offer the Workshop Sparse Matrix Computations: Graph Theory Issues and Algorithms organized by A.

315

''''''''""''''''''"-··························-··········-······················"'"'"'""'''''"......................- ..............................." ......................

__________

,_""-""""'"""""'-"""""'""""'"""""""""'""""""""""'""""""-"""""""'"""'"""""""""""""""'""""""""'"-

News and Announcements

George, J. Gilbert, and J. Liu. The intent of this workshop is to foster active
cross-fertilization between people who
work in sparse matrix computation and
those who conduct research in applied
graph theory and graph algorithms.
On November 11-15 the Workshop
Combinatorial and Graph-Theoretic
Problems in Linear Algebra will be
held, organized by R. Brualdi, S. Friedlander and V. Klee. The purpose here
is to bring together the diverse group
of people who work on problems in
lmear algebra and matrix theory in
which combinatorial or graph-theoretic
analysis is a major component.
As part of the IMA Industrial Mathematics Program, on October 7-11,
1991 the Institute will host the Workshop Transfer of Mathematics to Industry in the U.S. and France, cosponsored
by the Institut National de Recherche
en Informatique et en Automatique (INRIA). Both institutes have considerable, but differing, experience in relating academic mathematics to industrial
application. The workshop will bring
together some of the key people from
industry and from universities in France
and the United States who are playing
roles in .building bridges between the
two communities. The goals of the
workshop are: To disseminate experience gained by mathematical scientists
in industry, in universities and in government agencies; to facilitate transfer
of mathematical problems of present
interest to industry and mathematical
knowledge applicable to industry; to
outline future mathematical research
directions in industry; and to discuss
the ways and means as to how best to
educate mathematics graduate students
to be successful in industry, while doing good mathematics. There will be
ten speakers from French industry and
from INRIA; ten speakers from U.S.
industry, government agencies and universities; overview talks by A. Bensoussan (President of INRIA) and A.
Friedman (Director of IMA); as well as
round table discussions.
For more details concerning any of
these programs, contact the IMA at
the University of Minnesota, 514 Vincent Hall, 206 Church St., S.E., Minneapolis, MN 55455; FAX: 612-626-
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7370;
telephone:
612-624-6066;
email: ima_staff%csfsa.cs.umn.edu@
umnacvx.bitnet.

News from the
Mathematical Sciences Institute
Cornell University

The Mathematical Sciences Institute's
(MSI) special program on partial differential equations concludes this spring
with a visit from C. Foias of Indiana
University. Foias will give four talks
on A Normal Form of the NavierStokes Equations and its Connection to
Turbulence from June 5-15, 1991. For
more information, please contact E.S.
Titi at MSI, 409 College Ave., Ithaca,
NY 14850-4697; 607-255-8005; FAX
607-255-9003.
L. Brown, J. Hwang, and G. Casella
will host an informal summer workshop
on Conditional Inference in Statistics to
meet at Cornell University from June 215, 1991. This workshop, like all MSI
workshops, is supported by the U.S.
Army Research Office through its Center of Excellence in Mathematics at the
Mathematical Sciences Institute. For
information on the workshop, please
contact G. Casella at 607-255-5488 or
gcc@cornella.bitnet.
The MSI of Cornell University and
the Institute for Advanced Computer
Science of the University of Maryland
are cosponsors for the First International Workshop on Logic Programming and Non-monotonic Reasoning.
The workshop will be held July 22-24,
1991 at the Capitol Holiday Inn, Washington, D.C. V. Lifschitz (University
of Texas, Austin) is a featured speaker
in a program that will discuss stable
semantics, default logic, auto-epistemic
logic, truth maintenance systems, implementation issues, diagnosis, probabilistic non-monotonic theories, metaprogramming and non-monotonicity, inheritance networks, logics of belief, and
inconsistency. Workshop organizers include A. Nerode (MSI; 607-255-8005),
W. Marek (University of Kentucky;
606-257-3961), and V.S. Subrahmanian (University of Maryland; 301-4052711). Partial support of student travel
is available through the Association for
Logic Programming. For more infor-
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mation, please contact D. Vance (301405-6730; dawn@umiacs.umd.edu).
The acquisition of new, more powerful computers allows MSI staff and
researchers to connect through a modem electronic network. Running with
a Sun SPARCstation as network server
and five Sun SLC's as clients, the network links together workers at MSI
headquarters and allows access to the
Internet, Bitnet, and UUCP networks.
For information on the email addresses
of individual MSI researchers, contact
MSI at msi@msiadmin.cit.comell.edu.
On the Internet this is the address:
128.253.216.2.
News from the
Mathematical Sciences
Research Institute
Berkeley, California

The Mathematical Sciences Research
Institute (MSRI) has acquired two new
institutional sponsors: the University of
California at Irvine and Portland State
University in Oregon.
Events of 1990-1991
During the first half of the year,
and ending in December, there was
a program on Representations of Finite Groups organized by J .L. Alperin,
C.W. Curtis (chair), W. Feit, and P.
Pong. Associated with that program
were two workshops: one in November on Representations of Reductive
Groups over Finite Fields, and one in
December on General Representation
Theory. A full-year program on Partial
Differential Equations and Continuum
Mechanics began in the fall and is still
ongoing. The program committee consists of L.C. Evans, A.J. Majda (chair),
G. Papanicolaou, and T. Spencer. This
program has included weeks of concentration on Homogenization and on
Probability and PDE. Another week of
concentration on Turbulence is planned
for April 15-19. The second program
for the spring is on Strings in Mathematics and Physics, organized by 0.
Alvarez, D. Friedan, G. Moore, G. Segal, I.M. Singer (chair), and C. Taubes.
Related workshops are on Two Dimensional Quantum Gravity and its Implications on Mathematics and Physics:
March 18-22, and on Mirror Symmetry:
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May 6-8. There will also be a workshop
on Mathematical Physics with emphasis on Strings in June, sponsored jointly
by the U.S. and Soviet Academies of
Science.
In addition to the regular program,
MSRI hosts the Pacific Geometry Seminar on March 9, and also a summer
program for students of MSRI's sponsoring institutions, July 8-19; the subject will be Low Dimensional Topology, with lectures by R. Kirby of U .C.
Berkeley and R. Stem of U.C. Irvine.

Future Events
Future programs, presently in place, are
as follows:
1991-1992: Two full-year programs:
Statistics, and Lie Groups and Ergodic
Theory; also in the Summer of 1992:
Mathematical Biology.
1992-1993: One full-year program:
Algebraic Geometry. Two half-year pro-

grams: Symbolic Dynamics (first halt),
Transcendence and Diophantine Problems (second halt).
1993-1994: One enlarged full-year
program: Differential Geometry. One
half-year program: Coherent Structures
for Integrable and Near-Integrable
PDE's (second halt).
MSRI welcomes suggestions and
proposals for future programs.
Applications are currently invited
for 1992-1993. MSRI will offer postdoctoral fellowships and senior memberships; the deadline for applying is
November 30, 1991. In addition, the
program of research professorships will
be repeated; this has the earlier deadline of October 1, 1991. Candidates
are welcome in all areas of the mathematical sciences as well as in the
main programs. Watch for detailed
announcements in advertisements in
future issues of Notices and in

widely distributed posters.
The MSRI Scientific Advisory Coun·
cil recently appointed the following
research professors for 1991-1992: S.
Axler, R. Boyer, C. Croke, J. Friedlander, J. King, M. Ossiander, A. Terras.
An eighth one was appointed: David
Richman of the University of South
Carolina, but he died tragically on
February 1, 1991 in the airplane crash
at Los Angeles International Airport.

Erratum
The February 1991 issue of Notices,
page 116, listed awards made in a Department of Education program called
Graduate Assistance in Areas of National Need. Because of incomplete
information supplied to Notices, the list
omitted Bryn Mawr College, which received a grant of $39,000 to support
three students.

CRYPTOLOGY AND COMPUTATIONAL
NUMBER THEORY
Carl Pomerance, Editor
Proceedings of Symposia in Applied Mathematics, Volume 42
In the past dozen or so years, cryptology and computational number theory have become increasingly intertwined. Because the
primary cryptologic application of number theory is the apparent intractability of certain computations, these two fields could part
in the future and again go their separate ways. But for now, their union is continuing to bring ferment and rapid change in both subjects.
This book contains the proceedings of an AMS Short Course in Cryptology and Computational Number Theory, held in August
1989 during the Joint Mathematics Meetings in Boulder, Colorado. These eight papers by six of the top experts in the field will provide
readers with a thorough introduction to some of the principle advances in cryptology and computational number theory over the past
fifteen years. In addition to an extensive introductory article, the book contains articles on primality testing, discrete logarithms,
integer factoring, knapsack cryptosystems, pseudo-random number generators, the theoretical underpinnings of cryptology, and other
number theory-based cryptosystems. Requiring only background in elementary number theory, this book is aimed at non-experts,
including graduate students and advanced undergraduates in mathematics and computer science.
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 1571, Annex Station, Providence, RI
02901-1571, or call toll free 800-321-4AMS (3214267) in the continental U.S. and Canada to charge with
VISA or MasterCard.
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1980 Mathematics Subject Classification: 11, 94
ISBN 0-8218-0155-4, LC 90-1248,
ISSN 0160-7634
171 pages (hardcover), December 1990
Individual member $34, List price $57,
Institutional member $46
To order, please specify PSAPM/42NA
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Funding Information
for the Mathematical Sciences

Deadlines for NSF's
Japan Programs
The National Science Foundation (NSF)
offers a number of programs designed
to promote collaborations among .researchers in the United States and
Japan. Two of these programs have
upcoming deadlines.
Short-term visits for collaborative
research. This program supports visits
to Japan of less than six months for
the purpose of cooperative research
at university, government, or corporate
laboratories. Support may be requested
for one or two trips, for a total of 180
days per investigator. The deadline is
May 15, 1991.
Support is also available for longterm research stays of from six to
twenty-four months. There is no deadline for proposals in this category.

Bilateral seminars. This program
enables researchers to convene joint
seminars to exchange information and
ideas and to facilitate ongoing or future collaborations. NSF provides travel
and subsistence support in full or in
part for U.S. participants and a modest
administrative allowance for the U.S.
organizer. Japanese participants are to
be supported by their own government.
The deadline is May 15, 1991.
For more information about these
and other programs supporting research
in Japan, contact: Japan Program, Room
1214, Division of International Programs, National Science Foundation,
1800 G Street, NW, Washington, DC
20550; telephone 202-357-9558; electronic mail NSFJinfo@nsf.gov (Internet) or NSFJinfo@nsf (Bitnet).

Young Scholars
Program Deadline
The Young Scholars program at the National Science Foundation offers funding for enrichment activities for highpotential or high-ability secondary
school students to encourage and reinforce their interest in careers in science,
mathematics, and engineering.
The deadline for proposals was not
set at the time of this writing, but it
will likely be early August 1991, with
awards announced in February 1992.
For more information, contact Virginia Eaton, Young Scholars Program,
Room 630, National SCience Foundation, 1800 G Street, NW, Washington,
DC 20550; telephone 202-357-7538;
electronic mail veaton@nsf.gov (Internet) or veaton@nsf (Bitnet).

- · EXTRAPLOLATION THEORY WITH APPLICATIONS
Bjorn jawerth and Mario Milman

•

Memoirs of the AMS, Number 440

In the last few decades, interpolation theory has become an established field with many interesting applications to classical
and modern analysis. In this book, the authors develop a general theory of extrapolation spaces, which is a complement
to the familiar theory of interpolation spaces. Their results allow an extension of the classical extrapolation theorem of Yano
to scales of Banach spaces. They give applications to classical and modern analysis, including extreme forms of Sobolev
imbedding theorems, rearrangement inequalities for classical operators, and Nash-Moser implicit function theorems.
1980 Mathematics Subject Classifications: 46; 42
ISBN 0-8218-2502-X, LC 90-23642,
ISSN 0065-9266
82 pages (softcover), January 1991
Individual Member $11, List Price $18,
Institutional Member $14
To order please specify MEM0/440NA
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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 1571, Annex Station,
Providence, Rl 02901-1571, or call toll free 800-3214AMS (321-4267) in the continental U.S. and Canada
to charge with Visa or MasterCard.
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The Mall. Photo courtesy of University of Maine Public Affairs
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Don't Be Left Out-Mark Your
Calendar Now!!!
The AMS-MAA Joint Meetings Committee is offering an
experimental, all-new format August 8 -10. This NEW
LOOK in summer mathematics meetings is an effort to
make them even more attractive to participants and their
families. For example, you may notice that the mornings
are devoted to 50-minute talks only, while the afternoons
offer a large number of choices to appeal to a wide range of
interests. Maine is known as America's Vacationland, and a
number of exciting and interesting activities for participants
and their families are being offered. Where else would
you have the chance to go on a Moosewatch, or visit a
19th century logging camp? Reactions of participants will
be greatly appreciated, and will be used to help determine
the form of future Mathfests. A short questionnaire will
be included in the mailing to preregistrants containing their
badge and program. It is hoped that participants will take
a few minutes to complete this form and drop it off at
the Transparencies section of the Mathfest registration desk
while in Orono.

Opening Banquet and President's Reception
On Wednesday evening, the President of the University
of Maine will host a complimentary reception open to all
participants. The reception will be followed by a special
banquet to officially open the first Mathfest and welcome
everyone to the University of Maine. All participants are
encouraged to attend this festive event, which will feature
the awarding of the AMS and MAA prizes and a Welcome
Address by the university's President. Details on the banquet,
including how to purchase tickets, can be found in the section
on Social Events.

The Scientific Program
The August 1991 Mathfest, including the 94th Summer
Meeting of the AMS, the 70th Summer Meeting of the
Mathematical Association of America, and the 1991 summer
meetings of the Association for Women in Mathematics and
Pi Mu Epsilon, will be held August 8- 10 (ThursdaySaturday), 1991, at the University of Maine, Orono. All
sessions will take place on the campus of the university.

AMS-MAA Invited Addresses
By invitation of the AMS-MAA Joint Program Committee
(Peter Gilkey, Gerald J. Porter, Jean E. Taylor, and Audrey
A. Terras, Chair), three speakers will address the AMS and
MAA on the history and development of mathematics. The
names of the speakers, their affiliations, the titles (where
available), dates, and times of their talks follow:
Fan R.K. Chung, Bell Communications Research, title
to be announced, 8:30a.m. Saturday
Neal I. Koblitz, University of Washington, Seattle,
Mathematics under hardship conditions in the Third World,
8:30 a.m. Friday
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H. W. Lenstra, Jr., Progress Lecturer

Louis Nirenberg, Courant Institute of Mathematical
Sciences, New York University, On the maximal principle,
8:30a.m. Thursday

94th Summer Meeting of the AMS
August 8-10, 1991
History of Mathematics Lecture: The AMS History of
Mathematics Editorial Committee (Richard A. Askey, Peter
L. Duren (Chair), and Harold M. Edwards) announces the
debut of an important new lecture series in Orono. The
first History of Mathematics Lecture will be given by
George W. Mackey, Harvard University, on Friday, August
9, at 10:40 a.m. The tentative title of this lecture is The
interaction between mathematics and physics with emphasis
on the nineteenth century. This series of lectures permits

serious historians of mathematics to report on research in
the subject to the mathematics community.
Progress in Mathematics Lectures: This series of lectures
provides a forum for the exposition of mathematical topics
that have come into prominence in the past five years.
The members of the Progress in Mathematics Selection
Committee for these lectures are Hyman Bass, Armand
Borel (Chair), Paul H. Rabinowitz, Hugo Rossi, and Alan
D. Weinstein.
The names and affiliations of the speakers and their
titles, are as follows:
H. W. Lenstra, Jr., Institute for Advanced Study and the
University of California, Berkeley, Algorithms in algebraic
number theory, Thursday 10:40 a.m.
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Richard M. Schoen, Stanford University. The theory
and applications of harmonic mappings betv.>een Riemannian
manifolds, Saturday 10:40 a.m.
Special Sessions: By invitation of the AMS Program Committee for National Meetings, there will be eight special
sessions of selected twenty-minute papers. The topics of
these special sessions and the names and affiliations of the
mathematicians arranging them are:
Problems in number theory, Joseph Arkin, U.S. Military
Academy at West Point.
Symmet1:v and differential analysis, Edward Bierstone,
University of Toronto and Gerald W. Schwarz, Brandeis
University.
Commutative Noetherian rings with applications in algebraic geometry, Frank Curtis, University of Maine, Orono,
and Andrew R. Kustin, University of South Carolina.
Continuum theory and dynamical systems, John C.
Mayer, University of Alabama.
Analytic number theory, Ali E. Ozluk and William M.
Snyder, University of Maine, Orono.
Geometric inequalities for polytopes, Stanley Rabinowitz, Math Pro.
Variational methods and symmetry, Chuu-Lian Terng,
Northeastern University, and Karen Uhlenbeck, University
of Texas, Austin.
Function algebras and function spaces, Toma V. Tonev.
University of Toledo and I. Keith Yale, University of
Montana, Missoula.
Most of the papers to be presented at these special
sessions will be by invitation; however, anyone contributing

an abstract for the meeting who feels that his or her paper
would be particularly appropriate for one of these sessions
should indicate this clearly on the abstract, and should
submit it by May 1, 1991, three weeks earlier than the
normal deadline for contributed papers, in order that it be
considered for inclusion.
Abstracts should be prepared on the standard AMS
form available from the AMS office in Providence or in
departments of mathematics, and should be sent to Abstracts,
Editorial Department, American Mathematical Society, Post
Office Box 6248, Providence. Rhode Island 02940. A charge
of $16 is imposed for retyping abstracts that are not in
camera-ready form.
Contributed Papers: There will be sessions for contributed
papers Thursday, Friday, and Saturday afternoon.
Abstracts should be prepared on the standard AMS
form available from the AMS office in Providence or in
departments of mathematics, and should be sent to Abstracts,
Editorial Department, American Mathematical Society. Post
Office Box 6248, Providence, Rhode Island 02940, so as to
arrive by the abstract deadline of May 22, 1991. A charge
of $16 is imposed for retyping abstracts that are not in
camera-ready form.
Late papers will not be accepted.
Electronic Submission of Abstracts: This service is available to those who use the lEX typesetting system and can be
used for abstracts of papers to be presented at this meeting.
Requests to obtain the package of files may be sent by electronic mail on the Internet to abs-request@math.ams.com.
Requesting the files electronically will likely be the fastest
and most convenient way, but users may also obtain the
package on IBM or Macintosh diskettes, available free of
charge by writing to: Secretary to Director of Publication,
American Mathematical Society, Publications Division, P.O.
Box 6248, Providence, RI 02940. When requesting the
Abstracts package, users should be sure to specify whether
they want the plain 1]3X, -4A.15'-'IEX. or the ~ package.
Again, late papers will not be accepted.

Other AMS Sessions
AMS Committee on Science Policy: A panel discussion
sponsored by the AMS Committee on Science Policy is
scheduled for Friday. August 9, at 4:00p.m.

Other AMS Events

Richard M. Schoen, Progess Lecturer

Council Meeting: The Council of the Society will meet at
2:00 p.m. on Wednesday, August 7.
Business Meeting: The Business Meeting of the Society
will take place at 12:25 p.m. on Thursday, August 8. The
secretary notes the following resolution of the Council: Each
person who attends a Business Meeting of the Society shall
be willing and able to identify himself as a member of the
Society. In further explanation, it is noted that each person
who is to vote at a meeting is thereby identifying himself as
and claiming to he a member of the American Mathematical
Society.
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The Society has a Committee on the Agenda for Business
Meetings. The purpose is to make Business Meetings
orderly and effective. The committee does not have legal
or administrative power. It is intended that the committee
consider what may be called "quasi-political" motions. The
committee has several possible courses of action on a
proposed motion, including but not restricted to
(a) doing nothing;
(b) conferring with supporters and opponents to arrive
at a mutually accepted amended version to be circulated in
advance of the meeting;
(c) recommending and planning a format for debate to
suggest to a Business Meeting;
(d) recommending referral to a committee;
(e) recommending debate followed by referral to a
committee.
There is no mechanism that requires automatic submission of a motion to the committee. However, if a motion has
not been submitted through the committee, it may be thought
reasonable by a Business Meeting to refer it rather than to
act on it without benefit of the advice of the committee.
The committee consists of M. Salah Baouendi, Robert
M. Fossum (chairman), and Carol L. Walker.
In order that a motion for the Business Meeting of
August 8, 1991, receive the service offered by the committee iii the most effective manner, it should have been in the
hands of the secretary by July 8, 1991.

70th Summer Meeting of the MAA
August 8-10, 1991
Hedrick Lectures: The 39th Earle Raymond Hedrick Lectures will be given by John Horton Conway of Princeton
University. These lectures are scheduled at 9:35 a.m. on
Thursday, Friday, and Saturday, August 8 -10. The title of
the lecture series is The sensual (quadratic) form. The three
lectures are titled as follows: Lecture 1: Can you see the
values of 3x2 + 6xy - 5y2 ?; Lecture II: Can you hear the
shape of a lattice?; and Lecture III: Can you speak its soul?
MAA-Mu Alpha Theta Lecture: The Board of Governors
has approved a new series of summer lectures sponsored
jointly by the MAA and the high school honorary Mu Alpha
Theta. The first lecture in this new series will be given
by Paul A. Foerster, Alamo Heights High School, San
Antonio, Texas, on Thursday, August 8, at 1:40 p.m.
Minicourses: Ten Minicourses are being offered by the
MAA. The names and affiliations of the organizers, the
topics, the dates and times of their meetings, and the
enrollment limitations of each are as follows:
Minicourse #I: Julia sets and the Mandelbrot set is being
organized by Robert L. Devaney, Boston University. Part
A is scheduled from 1:45 p.m. to 3:45 p.m. on Thursday,
August 8, and Part B from 4:00 p.m. to 6:00 p.m. on Friday,
August 9. Enrollment is limited to 85.
Many mathematicians and students have seen the gorgeous computer graphics images associated with Julia sets
and the Mandelbrot set, but few know the equally beautiful
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and accessible mathematics behind these sets. The goal of
the course will be to explain what these images mean mathematically, how they are generated, and how such topics can
be included in the undergraduate curriculum. Specifically, we
will present the mathematics and the computer experiments
done by students in a sophomore-junior level dynamical
systems course. These topics may also be incorporated into
an undergraduate complex analysis course or into a special
topics course.
Minicourse #2: Integrating calculus and physics for freshmen is being organized by Joan R. Hundhausen and F.
Richard Yeatts, Colorado School of Mines. Part A is scheduled from 1:45 p.m. to 3:45 p.m. on Thursday, August 8,
and Part B from 4:00 p.m. to 6:00 p.m. on Friday, August
9. Enrollment is limited to 35.
This Minicourse will be based on the organizers' experiences in developing and teaching an integrated course
in calculus and physics, but the presentation will also be
addressed to those who are particularly interested in emphasizing applications in a traditional calculus course. The
first session will feature discussion of physical applications
in motivating and illustrating calculus concepts; modeling,
geometry, use of parameters, and problem-solving will also
be stressed. The role of the laboratory/workshop and the use
of symbolic/graphical calculators will be discussed. Participants will practice selected laboratory/workshop exercises
and be offered guidance on the design and implementation of
new exercises. These activities will continue into the second
session, which will conclude with some practical considerations such as student preparation and motivation, textbooks,
sequencing and reinforcement of topics, and testing.
Minicourse #3: Making mathematics more concrete is
being organized by Agnes Azzolino, Mathematical Concepts.
Part A is scheduled from 1:45 p.m. to 3:45p.m. on Thursday,
August 8, and Part B from 4:00 p.m. to 6:00 p.m. on Friday,
August 9. Enrollment is limited to 40.
For many, early work with concrete materials facilitates
later work with abstract ideas. In lab and lecture format,
participants in this Minicourse will make and use manipulatives and models and consider the following questions.
What manipulatives are appropriate for use by adult learners
in basic arithmetic, algebra, trigonometry, and calculus?
What strategies make manipulative use successful? How
does work with manipulatives mesh with mental, manual,
and mechanical computation?
Minicourse #4: Teaching mathematical modeling is being
organized by Frank Giordano, U.S. Military Academy,
and Maurice Weir, Naval Postgraduate School. Part A is
scheduled from 4:00 p.m. to 6:00 p.m. on Thursday, August
8, Part B, which is optional, from 1 :00 p.m. to 3:00 p.m. on
Friday, August 9, and Part C from 1:45 p.m. to 3:45 p.m.
on Saturday, August 10. Enrollment is limited to 40.
In 1981 the MAA Committee on the Undergraduate Program in Mathematics recommended that "Students should
have an opportunity to undertake 'real world' mathematical
modeling projects ..." as part of the common core curriculum for all mathematical science majors. This is because
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many applications of problems in science, industry and government are best approached using mathematical modeling
techniques. This Minicourse provides an introduction to the
modeling process and to several topics underlying the construction of mathematical models, as well as addresses issues
related to the design of an undergraduate course in modeling.
The optional third session will consist of demonstrations and
"hands-on" running of models on microcomputers.
Minicourse #5: Conceptualizing, organizing, and seeking
funding for teacher education projects is being organized
by Joan Ferrini-Mundy, University of New Hampshire,
and Carole Lacampagne, National Science Foundation.
This Minicourse is sponsored by the MAA Science Policy
Committee. Part A is scheduled from 4:00 p.m. to 6:00 p.m.
on Thursday, August 8, and Part B from 1:45 p.m. to 3:45
p.m. on Saturday, August 10. Enrollment is limited to 50.
The role for mathematicians in national reform activities
in precollege education is of critical importance. In the areas
of preservice and inservice teacher education, collaborations
among mathematicians, mathematics educators, and school
personnel have great promise for improving the teaching and
learning of mathematics, by helping teachers become change
agents and professional leaders. Federal funding is available
to support many such programs. This Minicourse will
focus on questions such as: What are important elements of
mathematics teacher education 'projects? How do we develop
collaborations and work realistically with schools? What
expectations for mathematical emphasis and instructional
strategies are appropriate for teachers at various levels?
What new curriculum materials are available for teachers to
use? What funding sources are available, and what are the
processes for obtaining funds? What are the elements of a
successful proposal? Participants will hear presentations by
experienced mathematics teacher education project directors
and by current and former funding agency program staff
members. Some hands-on activities in the art of proposal
preparation will be included.
Minicourse #6: Symmetry analysis ofrepeated patterns is
being organized by Donald Crowe, University of Wisconsin,
Madison. Part A is scheduled from 4:00 p.m. to 6:00 p.m.
on Thursday, August 8, and Part B from 1:45 p.m. to 3:45
p.m. on Saturday, August 10. Enrollment is limited to 50.
Patterned art appears in many industrial and pre-industrial
artifacts. Pattern analysis, using the classification by isometries developed for crystallography, has archaeological and
anthropological applications. The course mentions such applications, but emphasizes proofs of basic properties of
isometries; the classification of the 7 + 17 one- and twodimensional patterns, and the 17 + 46 two-color versions of
these patterns; and hands-on identification of real-world patterns. Useful flowcharts from Washburn-Crowe "Symmetries
of Culture: Theory and Practice of Plane Pattern Analysis"
(1988) will be provided. Preferably, each participant should
have a copy of that book. The material requires no special
knowledge beyond high school geometry.
Minicourse #7: Great theorems from mathematical analysis: 1689-1881 is being organized by William Dunham,

Hanover College. Part A is scheduled from 4:00 p.m. to
6:00 p.m. on Thursday, August 8, and Part B from 1:45 p.m.
to 3:45 p.m. on Saturday, August 10. Enrollment is limited
to 80.
We examine original proofs of four historically significant theorems: the Bernoulli brothers' proofs of the
divergence of the harmonic series (1689); Euler's summation of 1+ 1/4+ 1/9+ ... + 1/n2 + ... and related series (1734);
Weierstrass' everywhere continuous, nowhere differentiable
function (1872); and Volterra's proof of the non-existence
of a function continuous precisely on the rationals (1881).
Each theorem is accompanied by brief biographies of key
individuals and placed in appropriate historical context.
Minicourse #8: Knot theory for undergraduates is being organized by Stefanos Gialamas, Columbia College,
Chicago. Part A is scheduled from 1:00 p.m. to 3:00 p.m.
on Friday, August 9, and Part B from 4:00 p.m. to 6:00 p.m.
on Saturday, August 10. Enrollment is limited to 80.
Knots are encountered almost daily in our lives. They
are used by children when tying their shoes, by surgeons,
sailors, bakers, and biologists in their work. Mathematicians
are fascinated by the contrast between the banality of knots
and the difficulty of establishing how many categories of
knots exist. This Minicourse will familiarize participants
with new fascinating concepts in knot theory; knot equivalence, linking numbers of links with two components, and
other invariants. We will study knots and links using traditional mathematical concepts such as polynomials, functions,
groups and Fox derivatives, and new invariants such as Conway polynomial, Bracket polynomial, Kauffman polynomial,
Jones polynomial, and generalized polynomial. Applications
of the theory of knots in DNA research, chemistry, and
statistical mechanics will be discussed. The integration of
the concept of knots with art will be presented using slides,
drawings, sculptures, lasers, and video tapes.
Minicourse #9: Unifying themesfor discrete mathematics
is being organized by Ralph Grimaldi, Rose-Hulman Institute of Technology. Part A is scheduled from 1:00 p.m. to
3:00 p.m. on Friday, August 9, and Part B from 4:00 p.m.
to 6:00 p.m. on Saturday, August 10. Enrollment is limited
to 80.
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, certain unifying themes can serve to
interrelate different concepts. Among such themes are:
(i.) the function-with its role in enumeration, the analysis
of algorithms, finite state machines, and the preservation of
discrete structures.
(ii.) enumeration-as it reinforces the study of partial
orders, equivalence relations, graph theory, and summation
formulas.
Minicourse #10: Mathematical computer graphics on the
HP-28C&S and HP-48SX: A means to arouse students' interest in mathematics is being organized by Yves Nievergelt,
Eastern Washington University. Part A is scheduled from
1:00 p.m. to 3:00 p.m. on Friday, August 9, and Part B from
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4:00 p.m. to 6:00 p.m. on Saturday, August 10. Enrollment
is limited to 80.
At the third Computers & Mathematics Conference, in
June 1989 at MIT, speakers emphasized the importance
of multidimensional visualization in mathematics and in
the natural sciences. Meanwhile, students in calculus and
linear algebra encounter inordinate difficulties visualizing
just planes in space. As a remedy, the presentation will
demonstrate the classroom use of such topics as an automated
curve sketcher, 3D graphics, splines, and fractals, first to
draw students' attention to mathematics, then to convince
them of the need for visual intuition and theory (but not rote
exercises) in designing programs for the HP-28S, HP-48SX,
or CRAY. Participants will receive a copy of the author's
book, which also contains genuine research projects for
students. Participants who own HP-28 (C or S) or HP-48SX
supercalculators may want to bring them to the course.
Participants interested in attending any of the MAA
Minicourses should complete the MAA Minicourse Preregistration Form found at the back of this issue and send it
directly to the MAA office at the address given on the
form so as to arrive prior to the June 6 deadline. DO NOT
SEND THIS FORM TO PROVIDENCE. Plefse note that
these MAA Minicourses are NOT the AMS Short Course.
After the deadline, potential participants are encouraged to
call the MAA headquarters at 800-331-1622.
Please note that prepayment is required. Payment can
be made by check payable to MAA (Canadian checks must
be marked "in U.S. funds") or VISA or MASTERCARD
credit cards.
The MAA Minicourses are open only to persons who
register for the Mathfest and pay the Mathfest registration
fee. If the only reason for registering for the Mathfest is
to gain admission to a MAA Minicourse, this should be
indicated by checking the appropriate box on the MAA
Minicourse Preregistration Form. Then, if the Minicourse
is fully . subscribed, full refund can be made of the Mathfest
preregistration fee. Otherwise, the Mathfest preregistrabe processed, and then be subject to the 50%
tion
refund rule. Participants should take care when cancelling
Minicourse preregistration to make clear their intention
as to their Mathfest preregistration, since if no instruction
is given, the Mathfest registration will also be cancelled.
PREREGISTRATION FORMS FOR THE MATHFEST
SHOULD BE MAILED TO PROVIDENCE PRIOR TO
THE DEADLINE OF JUNE 6.
The ·registration fee for MAA Minicourses is $36 each.
Contributed Papers: Contributed papers are being accepted
on three topics for presentation at the meeting. The topics,
organizers, their affiliations, and the probable afternoon they
will meet are:

will

•

Computer softWare for classroom use, Clayton Dodge
and Charles Slavin, University of Maine, Orono. Saturday afternoon. Presentations are invited that include
demonstrations of software actually used in classroom
for instruction. Equipment available is Zenith 386 com-

a
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puter with VGA and with 27" monitors for viewing by
the audience. It takes both 5 1/4 and 3 l/2 inch disks.
Relating mathematics to the real world: Applications of
mathematics for classroom use, Rogers Newman, Southem University and James R. C. Leitzel, Ohio State
University. Friday afternoon. Presentations are invited
that illustrate applications of mathematics that are suitable for classroom use, especially by those who have
solved problems arising in industry, business or government, problems whose resolutions made extensive use of
mathematics. Talks should not be highly theoretical, but
should be of such a nature that teachers can make use of
them in their classes.

•

Using student projects in the first two years of the
curriculum, John Maceli and Eric Robinson, Ithaca
College. Thursday afternoon. Student projects are used
in many places in the undergraduate curriculum in
courses ranging from liberal arts courses for the nonscience major to required courses for the mathematics
major. Projects can be used to introduce or enhance
material and can range from individual to group work.
Papers are invited that discuss actual projects considering
such aspects as their design, purpose and/or results from
use.
Presentations are normally limited to ten minutes, although selected contributors may be given up to twenty
minutes. Individuals wishing to submit papers for any of
these sessions should send the following information to the
MAA Washington office at 1529 Eighteenth Street, NW,
Washington, DC 20036 by May 8:
•

1.

One page giving the author's name, author's address,
the intended session, and a one-paragraph 16-line
abstract (for distribution at the meeting);

2.

A one-page outline of the presentation.

Other MAA Sessions
Uses of Computers in NSF Calculus Projects: The Committee on Computers in Mathematics Education (Eugene A.
Herman, Chair) and the CUPM Subcommittee on Symbolic
Computer Systems (Zaven A. Karian, Chair) are cosponsoring a panel discussion on the Uses of computers in NSF
calculus projects. This panel will be organized by Phoebe
Judson, Trinity University, and is scheduled from 4:15p.m.
to 6:15 p.m. on Thursday. Panelists include William H.
Barker, Bowdoin College; Joan R. Hundhausen, Colorado
School of Mines; David 0. Lomen, University of Arizona,
Tucson; and Dennis M. Schneider, Knox College.
Report on the Undergraduate Major: A panel discussion
on The major in the mathematical sciences-Looking forward,
will take place from 1:00 p.m. to 2:30 p.m. on Friday.
This panel is sponsored by the CUPM subcommittee on
the Undergraduate Major and will be organized by the
committee chair, Bettye Anne Case. In January 1991 the
CUPM endorsed this committee's report titled The major in
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the mathematical sciences. Committee members will present
the recommendations about the philosophy, structure and
tracks of the major. Audience input is encouraged.
MS 2000 Report-Issues and Needed Actions: The MAA
Science Policy Committee is sponsoring a panel discussion
on the Report on MS 2000, to be held from 2:45 p.m.
to 4:30 p.m. on Friday. The organizer and moderator is
the committee chair, John A. Thorpe. The Mathematical
Sciences in the Year 2000 (MS 2000 for short) is a
three-year project of the Mathematical Sciences Education
Board and the Board on Mathematical Sciences of the
National Research Council. The final report of this project,
released this spring, details serious problems in collegiate
mathematics education that need attention if the U.S. is
to have the mathematically sophisticated workforce that
will be needed in the 21st century. This session will
summarize the findings and recommendations of the report
and discuss the implications for the mathematics community.
The principal speaker will be William E. Kirwan, President
of the University of Maryland and Chair of the MS 2000
committee. Respondents include Lida K. Barrett and lvar
Stakgold.
SUMMA Intervention Workshop: A workshop on Intervention programs is scheduled for Friday from 4:00 p.m.
to 6:00 p.m. This workshop is being organized by William
A. Hawkins, Director of Strengthening Underrepresented
Minorities Mathematics Achievement (SUMMA).
1991 Mathematical Contest in Modeling: Several teams of
undergraduate participants will present their winning papers
at this session scheduled from 4:30 p.m. to 5:30 p.m. on
Friday. The Organizer is B. A. Fusaro, Salisbury State
University.
Mathematics Assessment: A national perspective: This
panel, scheduled for 4:45 p.m. to 6:00 p.m. on Friday,
is sponsored by the Committee on Assessment (Bernard
Madison, Chair) and is organized by Billy E. Rhoades,
Indiana University, Bloomington. The panelists will be the
Organizer,. Bernard Madison, University of Arkansas, and
Raymond Shiflett, Mathematical Sciences Education Board.
Changing the Climate- Repeat of 1990 skits: This presentation, sponsored by the Committee on the Participation of
Women (Patricia C. Kenschaft, Chair), will be held from
7:00 p.m. to 8:30 p.m. on Friday. For those who missed
the presentation in San Francisco, mathematicians dramatize
micro-inequities that actually happened to women mathematicians in 1990. Micro-inequities are small slights that
individually are not of great consequence but cumulatively
wear down a person's ability to pursue a serious career.
Many are funny in retrospect. After laughing at ourselves,
we will have small group discussions about day-to-day
professional interactions and ways that we can change our
own behavior and the patterns of our community so that
we may all be more comfortable and our community more
welcoming.

Quantitative Literacy: Members of the CUPM subcommittee on Quantitative Literacy will be available for an
informal discussion on this subject and on the activities of
this committee. This informal discussion is scheduled from
1:40 p.m. to 3:00 p.m. on Saturday and will be moderated
by the committee Chair, Linda R. Sons.
Student Activities: The MAA Committee on Student Chapters and Pi Mu Epsilon are rolling out the red carpet again to
welcome students to the Orono Mathfest. To bring students
together as the meeting begins, MAA and PME will host a
reception for students on Thursday evening.
Both the MAA and Pi Mu Epsilon will be scheduling
student presentations on Thursday and Friday. From 1:40
p.m. to 4:40 p.m. on Saturday there will be a Student
Workshop on Using the DERIVE computer algebra system
to generate conjectures. The speakers will be Marvin L.
Brubaker, Messiah College and CarlL. Leinbach, Gettysburg College. The workshop will include an introduction to
DERIVE and will illustrate its many capabilities for doing
mathematics at the algebra, calculus, and linear algebra levels. There is no charge for this workshop but it will require
preregistration. Therefore, interested participants should be
sure to indicate this on the MAA Minicourse Form.
Other afternoon activities that my have special interest
for students are the following: the MAA-Mu Alpha Theta
Lecture at 1:40 p.m. on Thursday that will be given by
Paul A. Foerster; the Thursday contributed paper session on
Using student projects in the first two years of the curriculum;
the Mathematical modeling contest presentation at 4:30p.m.
on Friday; and of course the Pi Mu Epsilon Frame Lecture
on Friday evening.
The MAA Student Chapter Faculty Advisors Breakfast
will be held on Friday, August 9, at 7:00 a.m. in the West
Wind Dining Room in Wells Commons.
A student hospitality/information center for students will
be located in Coe Lounge in the Memorial Union and will be
open Thursday-Saturday, 8:00 a.m.-5:00p.m. This center
will provide a place where students can get acquainted with
each other and where they can obtain meeting infmmation
from members of MAA's Committee on Student Chapters.
All students who attend are expected to register fc,r the
Mathfest and to pay the normal student registration fee.
Faculty members, bring your students! Students, bri11g your
faculty members!
Prize Session: The MAA Prize Session will be held jointly
with the AMS Prize Session at the Opening Banquet on
Wednesday, August 7. The Merten M. Hasse Prize and the
Allendoerfer, Ford and P6lya Prizes will be presented.
Business Meeting: The MAA Business Meeting is scheduled from 12:25 p.m. to 12:55 p.m. on Saturday, August 10.
This meeting is open to all members of the Association.
Board of Governors: The MAA Board of Governors will
meet from 8:00a.m. to 4:00p.m. on Wednesday, August 7.
This meeting is open to all members of the Association.

APRIL 1991, VOLUME 38, NUMBER 4

325

___ .................................................................................-...................................-..................................................
,

_________

---··---·-·--·-----------

Meetings

Section Officers: There will be a Section Officers' meeting
from 4:00 p.m. to 6:00 p.m. on Wednesday, August 7.
Activities of Other Organizations
The Association for Women in Mathematics (AWM) is
sponsoring a panel discussion on Thursday, August 8, at
3:00p.m.
The Second Annual Alice T. Schafer Mathematics Prize
for excellence in undergraduate mathematics will be presented at the AWM Membership Meeting which will be held
at 4:30 p.m. on Thursday, August 8.
An open reception is planned for Thursday evening,
August 8, at 8:30 p.m.
The Joint Policy Board for Mathematics and the Office
of Governmental and Public Affairs (JPBM/OGPA) will
sponsor a session on Friday, August 9, at 7:00p.m.
The National Science Foundation (NSF) invites participants at the Orono Mathfest to meet informally with staff
members from 1:00 p.m. to 2:00 p.m. daily, ThursdaySaturday, August 8-10.
The Pi Mu Epsilon (1rf.J,E) J. Sutherland Frame Lecture
will be delivered on Friday, August 9, at 8:30p.m. by Henry
0. Pollak, Bell Communications Research (retired) and
Visiting Professor, Teacher's College, Columbia University,
on Some mathematics of baseball.
1rf.J,E will hold sessions for contributed papers on Thursday, Friday, and Saturday afternoon.
The 1rf.J,E Council will meet from noon to 1:00 p.m. on
Friday, August 9.
Information on the 1rf.J,E banquet can be found in the
Social Events section of this announcement.
A reception for students will be cosponsored by 7rf.J,E
and MAA on Thursday, August 8, at 5:30p.m. on the Patio
of the Memorial Union.
Pi Mu Epsilon prepares their own program for their
sessions. These programs are available at the registration
desk.
·

Other Events of Interest
AM· 'lformation Booth: All meeting participants are
·:o visit the AMS Information Booth during the
invi
mee
. Coffee will be available at 9:00 a.m. and 1:00
p.m
Membership Manager of the Society, will be at the
boo
answer questions about membership in the Society.
Boo
,les: Books published by the AMS and MAA will
at discounted prices somewhat below the cost for
be ~
the ~ :e books purchased by mail. These discounts will
be a dable only to registered participants wearing the
offici meetings badge. Visa and MasterCard credit cards
will b accepted for book sale purchases at the meetings. The
book :,ales will be open 9:00a.m. to 5:00p.m., ThursdaySaturday.
Joint dooks, Journals and Promotional Materials Exhibit:
This e!(hibit will be open the same hours as the book sales,
and aff~Jrds participants the opportunity to order publications
from ' ui.ous commerical publishers.
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Social Events
It is strongly recommended that tickets for these events
be purchased through preregistration, since only a very
limited number of tickets will be available for sale on-site.
Tickets purchased through preregistration will be mailed
with the badge and program unless the participant instructs
otherwise on the Preregistration/Housing Form. In that case,
participants can pick up their ticket(s) at the meeting at the
same time as their badge and program. To get a 50% refund,
returned tickets must be received by the Mathematics
Meetings Service Bureau by July 9. After that date no
refunds can be made. Special meals are available at all
banquets, upon request, including vegetarian, but this must
be indicated on the Preregistration/Housing Form in advance.
We regret that no kosher meals will be available.
Opening Banquet and President's Reception: This special
feature of the Mathfest is scheduled on Wednesday evening,
August 7 at 7:30p.m. It will be preceded by a complimentary
reception sponsored by the President of the University of
Maine at 6:30p.m. in Wells Commons Lounge. The AMS
will award three Steele Prizes, one for writing a truly seminal
paper, one for a work or sequence of works that has been
shown to be of lasting value, and one for an outstanding
career. The MAA will award the Merten M. Hasse Prize and
various awards for outstanding journal articles, namely the
Allendoerfer, Ford and P6lya Awards. A welcome address
will be given by the President of the University of Maine.
Dinner will be served at 7:30p.m. in the Wells Commons
Dining Room. The menu consists of Filet Mignon with
beamaise sauce, baked potato, peas and pearl onions, spinach
salad, dinner rolls and butter, ice cream pie and beverages.
Tickets are $15 per person for those not on the university
meal plan and $9 for those who are. These prices include
tax and gratuity. Since this event occurs the evening prior
to the first day of the meetings, no tickets can be available
for purchase onsite, so be sure to purchase your ticket when
you preregister.
Children's Reception: A complimentary reception for children of participants will be held concurrently with the
Opening Banquet in the West Winds Dining Room in the
Wells Commons at 6:30 p.m. Snoodles the Clown will greet
the children as they arrive and do a magic show. Pam Flood,
an experienced educator/musician, will entertain the children
with a variety of songs ranging from old to traditional to
children's standards and newer favorites. She will bring
along various rhythm instruments for the children to play,
and her sing-along style should provide a real opportunity
for fun. Some cartoons will be shown, and light healthful
snacks and beverages will be served. Children must be over
three years of age.
MAA 25-Year Member Banquet: The MAA is planning
its fifteenth annual banquet for those individuals who have
been members of the Association for twenty-five years or
more. The banquet will be held on Saturday, August 10,
in the Dining Room of Wells Commons. A reception with
cash bar will take place from 5:45 p.m. to 6:30 p.m. in
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the Lounge of Wells Commons. Dinner will be served at
6:30 p.m. The menu includes stuffed Filet of Sole, wild rice
pilaf, herbed green beans, green tossed salad, dinner rolls
and butter, and beverages. Chicken is available upon request
as an alternative entree. Tickets are $20 each for those not
on the university meal plan and $14 for those who are; the
price includes tax and gratuity.
Pi Mu Epsilon Banquet: This banquet will take place on
Friday, August 9, at 6:45p.m., in the Damn Yankee in the
Memorial Union. The menu includes Chicken Dijoinaise,
baked potato, sauteed spring vegetables, tossed salad, dinner
rolls and butter, lemon mousse, beverages. Tickets are $8
for those not on the university meal plan and $2 for those
who are; the price includes tax and gratuity.
Lobster Cookout: Participants will have an opportunity to
taste world famous Maine lobster at the Lobster Cookout
to be held on Thursday, August 8, 6:00 p.m.- 8:30 p.m.
The evening will begin with a cash bar at 6:00 p.m. where
participants can relax and mingle with their colleagues and
others. Entertainment for the cookout will be provided by
the Marsh Island Band whose country music tunes will
entice the entire family to line dance all night long. They
will be set up in the Wells Complex Area.
The cookout will take place in the Wells Complex Area.
The menu includes steamed lobster, steamed clams, com
on the cob, cole slaw, hard rolls with butter, sour cream
blueberry pie, coffee, tea, or punch, all for a low price of
$23 for those not on the university meal plan and $17 for
those who are. For meat lovers, the two entrees can be
replaced by steak and broiled chicken. For vegetarians, the
two entrees can be replaced by a Veggie Kabob for the
same price. For children (12 years and younger), the two
entrees can be replaced by hamburger and hot dogs for a
low price of $8 for those not on the university meal plan
and $3 for those who are. Participants may indicate their
meal preference on the Preregistration/Housing Form. The
usual selection of alcoholic beverages may be purchased at
the bar.
Tours: The following tours are being offered to participants
and their families. Preregistration is necessary as places on
the tours are limited. Please indicate prereference for tour(s)
on the Preregistration/Housing Form and include applicable
payments. NOTE: Should these tours not meet the minimum
they will be cancelled and full refunds issued.
Best of Bangor, Old Town, and the Penobscot Indian
Reservation- Thursday, August 8.
In the first half of the 19th century, with the increase in
timber production, Bangor became a boomtown. Millions of
logs came down the Penobscott to Bangor lumber mills and
were then loaded into the holds of vessels sailing the world
over.
Reminders of the heyday remain. During your guided
tour you will see the displays at the Thomas A. Hill house,
home of the Bangor Historical Society. You will see the
residence of lumber baron Isaac Ferrar, a greek revival
mansion, and a statue memorializing Maine's River Drivers.

Lobster pots on the coast of Maine
Photo courtesy of Maine Office of Tourism

View the 31 foot high Paul Bunyan statue, and drive by
the restored Victorian home of best selling novelist Stephen
King.
Continue on to the Penobscott Indian Reservation for
a tour of the Indian Museum and St. Ann's Church, the
home of a beautiful painting done with natural pigments and
coveted by the Smithsonian. Take a break for box lunches
and then on to a tour of the Old Town Historial Museum
where you will see wonderful exhibits reflecting the history
of Old Town and the surrounding area. Return to campus by
2:15 p,m.
The cost is $21 per person for those on the university
meal plan and $26 for those not on the university meal plan
(minimum of 35 persons).
Living History Day at Leonard's Mills-Saturday,
August 10
Depart campus at 9:00 a.m. and visit the Maine Forest
and Logging Museum where folks in period costume reinact
life in a logging village in the 1800's. Activities include
candle ·dipping, spinning and dyeing, bateau rides on the
river, walks on nature trails, pit sawing demonstrations, and
maybe even horse drawn wagon rides! This tour is great
for kids, of all ages! Return to campus after a box lunch at
about 2:00 p.m.
The cost is $10 per person for those on the university
meal plan and $15 for those not on the university meal plan
(minimum of 45 persons).
Moosewatch- Friday, August 9
Friday morning depart campus at 5:00 a.m. (coffee served
on the bus). Travel to Rockwood, Maine and Moosehead
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lake. After a ride through the woodlands at daybreak, enjoy a
delightful cruise on crystal-clear Moosehead lake. Forty-two
miles long and 22 miles wide, the lake boasts secluded
beaches, coves and a variety of wildlife. Enjoy the thrill of
seeing deer, beaver, and, most likely moose! Then breakfast
at The Birches, well known for their "feed", and back to
campus along the same senic route arriving at about 11 :30
a.m.
The cost is $36 per person for adults and $33 for children
under twelve (limited to 18 persons).
Bar Harbor Whale Watch- Sunday, August 11
Depart campus at 6:15 a.m. and travel to Bar Harbor
via motorcoach. Juice, milk and Danish pastries will be
served enroute. Upon arrival in Bar Harbor, "all aboard!"
for a four-and-one-half-hour Whale Watch Cruise. You may
see humpback, finback, or minke whales, plus dolphins,
porpoises, seals and many varieties of sea birds. On your
own for lunch (food can be purchased on the boat) and some
shopping time in bustling downtown Bar Harbor, including
mill outlets, antique shops, and craft shops with Maine
hand-crafted items. Return to campus approximately 6:00
p.m.
The cost is $46 for adults and $40 for children under 12
(minimum 35 persons).
Whitewater Rafting on the Kennebec River- Sunday,
August 11 (rain or shine)
Depart campus at 6:00 a.m. Milk, juice and Danish
pastries will be served enroute to the "Forks" of the
Kennebec River for a day of miles and miles of whitewater.
The Kennebec flows from Moosehead lake, crosses Indian
Pond and crashes through Kennebec Gorge. Six to eight
foot waves promise intimate familiarity with some of the
most challenging and beautiful rapids in the east. Below the
rapids, the river is soft, allowing more adventurous paddlers
to get out of the raft and swim or float through some
mellow whitewater. The trip ends with a hearty riverside
steak cookout (chicken or vegetarian arranged with advance
notice) and a video presentation starring YOU! Note: This
river is a Class 4 (moderate). A brief orientation precedes
rafting and wet suits will be available for rent ($15 per
person). Rafters are assigned with guides six to seven per
raft. Children 11 years and under (excluding infants) may
ride only half the river. Rafting company staff will then
transport these children to a meeting point. Day care will
be provided for them, as well as for any children not
participating in the rafting. Pregnant women should not
participate.
The cost is $89 for adults and $43 for children under 11
(minimum 35 persons).
Summer List of Applicants
At the direction of the AMS-MAA-SIAM Committee on
Employment Opportunities, which is charged with operation
of the Employment Register and with the publication of
Employment Information in the Mathematical Sciences, the
Society will publish a Summer List of mathematical scientists
seeking employment for distribution at the Orono Mathfest.
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Copies of the 1991 Summer List of Applicants will
be available at the Transparencies section of the Mathfest
registration desk for $8. Following the Mathfest, they may
be purchased from the AMS office in Providence for $10.
This list should prove useful to employers who have lastminute openings in the latter part of the summer or in the
fall.
The deadline for receipt of applicant forms to appear
in this Summer List is June 6.
The applicant preregistration resume and instructions on
its completion can be found in this issue.
Instead of an Employment Register at the Mathfest in
Orono, there will be an opportunity for posting of both
applicant resume forms and employers' announcements of
open positions in or near the Mathfest registration area.
There will be no special room set aside for interviews. No
provisions will be made for interviews; arrangements will be
the responsibility of each employer and applicant. Messages
may be left on the message board located in the registration
area.
Special applicant and employer forms will be available
at the Transparencies section of the Mathfest registration
desk both for applicants to post resumes and for employers
to post forms announcing positions.
Applicants who submit an applicant form, but do not
plan to attend the Mathfest, will appear on the printed list
only. There is no provision made for posting resumes for
participants who do not attend the Mathfest. No printed lists
of employers or applicants who register at the Mathfest will
be available afterward.

How to Preregister
and Get a Room
How to Preregister
The importance of preregistration cannot be overemphasized.
Those who preregister pay fees considerably lower than the
fees that will be charged for registration at the Mathfest
and will receive typeset badges instead of typewritten ones.
Participants who preregister by the ORDINARY deadline
of June 6 may utilize the housing services offered by the
Mathematics Meetings Service Bureau.

Preregistration fees: The AMS-MAA Joint Meetings
Committee is responsible for maintaining a sound fiscal
position for these meetings and keeping the deficits at a
reasonable level, while still providing the very best meeting
facilities and services to the participants. The committee
has had to raise meeting registration fees, effective with the
January 1991 meeting. A discourse on the new fees appeared
in the Inside the AMS section of the October 1990 issue of
Notices and in Focus. The registration fees at the Mathfest
will be 30% higher than the preregistration fees listed below.
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Orono Mathfest
Member of AMS, Canadian Mathematical
$ 85
Society, MAA, 7rf..LE
Emeritus Member of AMS, MAA
$ 26
Nonmember
$132
$ 26
Student/Unemployed
AMS Short Course
Student/Unemployed
All Other Participants
Emeritus Member of AMS, MAA

$ 25
$ 55
$ 25

MAA Minicourses
(if openings available)
Minicourses #1-10

$ 36

Preregistration and registration fees only partially cover
expenses of holding meetings. All mathematicians who wish
to attend sessions are expected to register and should be
prepared to show their badge, if so requested. Badges are
required to obtain discounts at the AMS and MAA Book
Sales and to cash a check with the Mathfest cashier. If
a preregistrant should arrive too late in the day to pick
up his/her badge, he/she may show the acknowledgment
of preregistration received from the Mathematics Meetings
Service Bureau as proof of registration.
A $5 charge will be imposed for all invoices prepared when preregistration forms are submitted without
accompanying check(s) for the preregistration fee(s) or are
accompanied by an amount insufficient to cover the total
payments due. We are sorry, but it is not possible for the
Mathematics Meetings Service Bureau to refund amounts
less than $2. Preregistration forms received well before the
deadline of July 11 which are not accompanied by correct
payment will be returned to the participant with a request
for resubmission with full payment. This will, of course,
delay the processing of any housing request.
An income tax deduction is allowed for education
expenses, including registration fees, cost of travel, meals
and lodging incurred to (i) maintain or improve skills
in one's employment or trade or business or (ii) meet
express requirements of an employer or a law imposed
as a condition to retention of employment, job status, or
rate of compensation. This is true even for education that
leads to a degree. However, the Tax Reform Act of 1986
has introduced significant changes to this area. In general,
the deduction for meals is limited to 80% of the cost.
Unreimbursed employee educational expenses are subject to
a 2% of adjusted gross income floor. There are exceptions to
these rules; therefore, one should contact one's tax advisor
to determine the applicability of these provisions.
There is no extra charge for members of the families of registered participants, except that all professional
mathematicians who wish to attend sessions must register
independently.
All full-time students currently working toward a degree
or diploma qualify for the student registration fees, regardless
of income.

The unemployed status refers to any person currently
unemployed, actively seeking employment, and is not a
student. It is not intended to include any person who has
voluntarily resigned or retired from his or her latest position.
Persons who qualify for emeritus membership in either
the Society or the Association may register at the emeritus
member rate. The emeritus status refers to any person who
has been a member of the AMS or MAA for twenty years
or more, and is retired on account of age or on account of
long term disability from his or her latest position.
Nonmembers who preregister or register at the Mathfest
and pay the nonmember fee will receive mailings from AMS
and MAA, after the Mathfest is over, containing information
about a special membership offer.
Preregistration deadlines: There are two separate preregistration deadlines, each with its own advantages and
benefits.
ORDINARY Preregistration
(and Housing)
June 6
FINAL Preregistration
(no Housing)
July 11
ORDINARY Preregistration: Those who preregister
by the ORDINARY deadline of June 6 may utilize the
housing services offered by the Mathematics Meetings
Service Bureau.
FINAL Preregistration: Those who preregister by the
FINAL deadline of July 11 must pick up their badge and
program at the Mathfest. Unfortunately, it is not possible
to provide FINAL preregistrants with housing or tickets
to special events in advance. Please note that the July 11
deadline is firm and any forms received after that date
must be returned and full refunds issued.
ELECTRONIC Preregistration: Preregistration through
electronic mail is also available. Anyone wishing to preregister through this method should send a message to
MEET@MATH.AMS.COM requesting this service. Amessage will be sent back within 24 hours with instructions
on how to complete the format required. Credit card is
the ONLY method of payment which can be accepted
for electronic preregistration. Forms received through this
method will be treated in the same manner as forms received
through U.S. mail. Receipt of the Preregistration/Housing
Form and payment will be acknowledged by the Mathematics Meetings Service Bureau. Participants are advised to
bring a copy of this acknowledgement with them to Orono.
The same deadlines apply as for preregistration by mail.
All ORDINARY preregistrants will receive formal acknowledgements prior to the meetings. FINAL preregistrants
will receive instead a letter from the Mathematics Meetings
Service Bureau (including receipt of payment) prior to the
meetings.
ORDINARY preregistrants will receive their badge,
program, and prepurchased tickets by mail two to three
weeks before the Mathfest, unless they check the appropriate
box to the contrary on the Preregistration/Housing Form.

APRIL 1991, VOLUME 38, NUMBER 4

329

9

g

§Z
,....

~

s::

~
:I:
m

§Z
z
s::

:II

~
m

m

:I:

-1

"11

0

0
m
en

z
~

~

'

~~"'

\'3.''\

\~ PRESER~

((WOODLAND

0

~--

1 inch

P - Parking Lots

8 - Memoral Union
Hauck Auditiorum
Bookstore

4 - Hancock Hall

I

11 - Wells Commons
7 - Little Hall

3 - Bennett Hall

=1(2 mile

l/2mile

I.

9 - Neville Hall & Computer Center

INFORMATION

.. .....

10 - The Mall Area

Legend

~

~

.

.

--d~·
~
[1~~ICS~~
~ ~'<
~ ~C""-::::,.CAMPUS

~

1'0 "MAIN s'fR££1'

6- Jenness Hall

·c

~~

~LD

\\

lte:P\~~1

HLETic FIE

· LC JJ

2 - Barrows Hall

.

':-j

)

5- Hart Hall

sTILLWATE

c: . ---U.S.ROUTE2A

~ ~ ........___

.n.

~c~~~~~s\_~·~~· "~ ,.
~~ ~~.- ---~-·t\r.;~l>~,-I

~;--\ ~

0l_D1bW}v

1 - Aubert Hall

0::
~
ooo
z zc.!J
a.. ex::
o t 0::
1ex::
......
ex:: I co

BAA..

--

W ~~ARENA ••~~
~L£G'E/\.

(

N ·. ' '

...

UNIVERSITY OF MAINE

f.

0:=

-------···········-········-··-··-··-········-···-·····-··················-······-·-·····-··-·············-···---·········-······-············-····-·-··-·····-·

Meetings

So, it is extremely important that the mailing address given
on the Preregistration/Housing Form be one at which the
participant can receive this mailing. Due to the delays that
occur in the U.S. mail to Canada, it is strongly suggested
that preregistrants from Canada choose to pick up their
preregistration material at the meeting as opposed to having
it mailed. There will be a special Registration Assistance
desk at the Mathfest to assist individuals who either do
not receive this mailing or who have a problem with their
registration. Please note that a $2 replacement fee will be
charged for programs and badges that are mailed but not
taken to Orono. Unfortunately, it will not be possible to
make changes in Orono to badges received through the mail
before the meetings.
Please note that requests for housing through the
Mathematics Meetings Service Bureau must be received
by the ORDINARY deadline of June 6.
It is essential that the Preregistration/Housing Form
(found at the back of this issue) be completed fully and
clearly. In the case of several preregistrations from the same
family, each family member who is preregistering should
complete a separate copy of the Preregistration/Housing
Form, but all preregistrations from one family may be
covered by one payment. Please print or type the information requested and be sure to complete all sections.
Absence of information (missing credit card numbers, incomplete addresses, etc.) causes a delay in the processing of
preregistration for that person.
It is planned to make available in Orono a list of preregistrants by area of interest. If you wish to be included in this
list, please provide the Mathematical Reviews classification
number of your major area of interest on the Preregistration/Housing Form. (A list of these numbers appears on the
back of the AMS abstract form.) The master copy of this list
will be available for review by participants at the Directory
of Registrants located near the registration area.
How to Obtain Residence Hall Accommodations
Use of the services offered by the Mathematics Meetings
Service Bureau requires preregistration for the Mathfest. All
reservation requests for university accommodations must be
received in writing and be processed through the Service
Bureau. Telephone requests cannot be accepted. Please do
not contact the university directly, since they will only
refer callers back to the Service Bureau.
Participants desiring confirmed reservations in the University of Maine, Orono, residence halls should read carefully
the section on University Housing and then choose preferred accommodations. This information should be indicated
clearly in the Housing Section of the Preregistration/Housing
Form, and the form submitted with the appropriate payment
in full so as to arrive no later than June 6, 1991.
Participants who are able to do so are urged to share
a room whenever possible. Sharing can be economically
beneficial. It is regretted that the Mathematics Meetings
Service Bureau is unable to provide a matching service for
roommates. Participants planning to share accommodations

should provide the name of the person with whom they
plan to occupy a room and the Housing Section should be
fully completed to ensure proper assignment of rooms. Each
participant should, however, complete a separate Preregistration/Housing Form. Parties planning to share rooms should
send their forms together in the same envelope, if possible.
If two participants arriving on different days plan to
share a double room, each participant must submit the
per person amount due applicable to his or her particular
choice.
Housing payments for residence hall accommodations
will be forwarded to the University of Maine, Orono, on
your behalf.
University Housing: Participants in the Mathfest may occupy residence hall rooms at the University of Maine during
the period August 7 to August 10; however, if a participant
is arriving prior to August 7 (no earlier than August 5)
or is departing after August 10 (no later than August 16),
he or she may be assigned to a resident hall for transients
that may not be used for housing during the meeting. All
rooms on campus are offered through a room/board package
ONLY. A very limited number of rooms on campus will be
available for those participants who do not preregister but
plan on attending the meetings and registering on-site.
All check-ins and room assignments will be done at the
reception desk, located in the lobby of Wells Commons.
The university will not accept any payments for housing
assigned both during preregistration and on-site. ALL advance payments for housing and meals must be sent to the
Service Bureau in Providence. (See Preregistration/Housing
Form.) ALL balances due on preregistration and/or housing
assigned during preregistration must be paid to the Mathfest
Cashier at the registration desk in Orono during the hours
registration is open. Payments for rooms assigned on-site
and payments for changes made on-site to room assignments
are due during the week of the Mathfest. These payments
must be paid at the Registration Assistance Section of the
Mathfest registration desk during the hours registration is
open. Refunds for changes made on-site to room assignments obtained during preregistration will be sent from the
Providence office after the meeting. A $5 charge will be
imposed for all invoices prepared when payments for on-site
room assignments and/or changes are not made during the
week of the Mathfest.
Participants requesting housing on the University of
Maine campus will be assigned a room in the Wells
Complex (see map). The Service Bureau will forward all
requests for housing to the university, who will assign all
rooms. Special housing needs should be communicated to the
Service Bureau via the Preregistration/Housing Form. The
Service Bureau is not responsible for room assignments in
the residence halls.
Families with children will be permitted to stay in the
dormitories. There will be reduced single and double (per
person) rates for youths younger than 19 years of age and
older than 10 years of age residing in a room. A child 10
years and younger cannot stay in a room without an adult.
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13 miles
(Across street
from Airport)

303 Godfrey Boulevard
Bangor, ME
207-947-6721

Bangor Hilton
Airport
(Headquarters)

$62

$85

$85
$85
$85

Restaurant, Lounge
Free Parking

$75

$57

$69

$57

$69

$72

$64

$58

$64

Triple
2 beds

Double
2 beds

$57

$59

$64

N/A

$48

$56

Double
1 beds

Single

NO Restaurant
Free Continental
Breakfast
# of rooms very limited

Restaurant
Lounge
Outdoor Pool
# rooms on 8/10 and
8/11 very limited

NO Restaurant
Lounge
Free Continental
Breakfast

Restaurant, Lounge
Outdoor Pool

Description

N/A

$62

$81

$80

N/A

Triple
2 beds wfcot

$72

N/A

$85

$87

$72

$81

N/A

N/A

$70

N/A

Quad
2 beds wfcot
Quad
2 beds

N.B.: IF YOU PLAN ON STAYING IN ONE OF THESE HOTELS/MOTELS, YOU MUST BE PREPARED TO PROVIDE YOUR OWN TRANPORTATION TO
AND FROM CAMPUS.

1-800-227-4609

9.5 miles

9.5 miles

9.5 miles

1.2 miles

936 Stillwater Ave.
Bangor, ME 04401
207-941-0200

750 Hogan Road
Bangor, ME 04401
207-942-7899
1-800-228-5150

Hogan Road
Bangor, ME 04401
207-947-0355

5 College Avenue
Orono, ME 04473
207-866-4921

Location
to University

Country Inn

Comfort Inn

Bangor Motor
Inn

University
Motor Inn

Location

Participants should make their own reservations directly with the following hotels/motels. All rooms and rates listed are based on availability ONLY. Participants making reservations should
be prepared to remit a one night's deposit to the hotel or motel or give a major credit card number in order to guarantee their room reservation.

As an alternative to university housing, the Service Bureau lists the following hotels/motels with group rates. They are all located within 1-13 miles of the university and are listed below in order
of distance from campus. There is no public tranportation from these hotels to the university. Participants residing in hotels/motels must have a car. Rates are subject to a
7 percent sales tax. Checkout time is noon. Checkin time is noon. The Bangor Motor Inn and the Comfort Inn offer a free shuttle to and from the airport. The Bangor Hilton is located across
the street from the airport. All hotels/motels offer free parking, a very limited number of nonsmoking rooms, and, with the exception of the Bangor Hilton, a limited amount of sleeping rooms
equipped for the handicapped. The sleeping rooms in the Bangor Hilton are not equipped for the handicapped. Not all properties listed below have restaurants. This means leaving
the premises to dine. Participants should consider this carefully when choosing one of the hotels/motels listed below.

Orono /Bangor Hotels /Motels

~

til

-s~·

.................................,_,,,...................,,

__

,_,

___ ................
,,

.__,_,,,,,,_,,,,,

....__,

___ ___ ____
,,.

,,_,_,

,

____________

,_,,_

-

_

............................._....................- .................- ................... ............... .....................................- .....................

Meetings

There is a special rollaway fee for youths (under 19 years of
age) staying in a single room with an adult or staying in a
double room with two adults. Youths cannot pay a rollaway
fee if there is a vacant bed in the room. There are no cribs
available and sleeping bags are not allowed. In addition,
there are no rollaways available for adults. The maximum
number of adults allowed in one room is two. If there is
a youth present, the maximum number is three. (See page
on Hotel/Motel Accommodations for alternate housing for
families. Please note that participants residing in hotels
or motels MUST have a car since public transportation is
infrequent or nonexistent.
The average number of floors in the residence halls
in the Wells Complex is four. Hancock Hall and Hart
Hall have elevators. In addition, Hancock Hall is equipped
for the handicapped. None of the residence halls are airconditioned. Alcoholic beverages and smoking are permitted
in the sleeping rooms only. Lounges are considered to be
public areas and thus no smoking is allowed in them.
There are no nonsmoking rooms. Most rooms are arranged
for double occupancy and contain dressers, closets, desks,
chairs, and an overhead light. Participants are advised to
bring their own alarm clocks, clothes hangers, and reading
lamps in addition to other essential items such as soap,
toothpaste, etc. At check-in participants will be given one
towel, one washcloth, and a bar of soap. In addition, they
will find their beds made with clean linen. For adults, linen
service will be provided every fourth day except Sunday
(provided the next day) and towels can be exchanged daily
at the reception desk of the residence hall. For youths, linen
service and clean towels are provided upon check-in only
and they can exchange their towels daily. Light maid service
is provided daily in all residence halls.
Each residence hall contains laundry facilities (washers
$.75 and dryers $.50). Local telephones are located on
every wing and floor with one pay telephone located on
each floor. There are ice machines ($1 per bag), and a
small kitchenette either in the basement or in some other
location of each building. Smoke detectors are located in
the hallways, positioned 20 feet apart.
Check-In/Check-Out Locations and Times: All check-ins
and room assignments will be done in the lobby of Wells
Commons. The office is open 8:00 a.m. to 6:00 p.m., seven
days a week. It is located 40-60 feet from the residence
halls. Temporary parking will be available in the athletic
parking lot, located in front of Wells Commons. After checkin, participants can park in the parking lot of their assigned
residence hall at no charge. After 6:00 p.m., participants
are urged to go to the main lobby of Hancock Hall for
assistance. Receptionist hours in the residence halls are 8:00
a.m. to midnight, seven days a week. Check-out time is
noon.
Driving directions from the Bangor International Airport
to the Wells Commons are as follows: Take I-95 North to
exit 51. Bear right on Stillwater Avenue. Take a right on
College Avenue. Take a left on Squa Pan Road (Hockey
arena will be on the left) leading into the parking lot. Wells

Commons is to the right of the parking lot.
At the time of check-in, participants· assigned rooms
through the Mathematics Meetings Service Bureau will be
checked against a master list (Service Bureau acknowledgment may prove useful) and asked to sign a statement to
be used solely for the purpose of verifying the university's
billing to the Service Bureau. Each person will receive his
or her residence hall room assignment, university information, meal tickets, parking instructions, and directions to the
assigned residence hall. Those participants being assigned
a room on-site by the university will be required to fill
out a housing form and to sign a form to be given to the
Mathfest Housing Coordinator, to whom payment should be
given at the Registration Assistance Section of the Mathfest
registration desk. Spouses desiring a room key must follow
this procedure also. Each person will receive his or her key
at the assigned residence hall. This key will unlock his or
her room and the outside door of the building. Please note
that currently there is no deposit required for keys nor
will there be a penalty imposed for a lost key; however,
it is advised that proper caution be used to insure the
continued security of the campus. At check-out, all keys
must be returned to the reception desk of the assigned
residence hall. Should the clerk not be present, please ensure
that your name is left at the desk with the key.
Room and Board Rates: The rates found in the chart which
follows apply for residence hall accommodations at the
University of Maine.
Please note that a minimum room-and-board package
would be one night's lodging, one breakfast, one lunch, and
one dinner. Participants residing on campus can purchase
tickets for a social event (see section on Social Events) for
a reduced price that will be a supplement to the cost of a
dinner meal in the dining hall. The Mathematics Meetings
Service Bureau will accept changes to packages reserved
up until July 26. After that, all changes will have to be
made directly with the university. The university will accept
changes in packages reserved up until five days prior to
check-in. Any requests for exceptions to this policy should
be addressed to Bruce Stinson, Director of Conferences and
Institutes, 207-581-4092. All daily room-and-board packages
include dinner on the night of arrival, and breakfast and
lunch the next day. The last meal of a package will be
lunch on the day of check-out. There can be no exceptions
to meal plans offered, nor can any refunds be issued for
meals missed. Meal tickets are nonrefundable.
Food Services: Residence hall guests will dine in the Wells
Commons. It is equipped with ramps for the handicapped.
Serving hours for breakfast are 7:00 a.m.-8:00 a.m., for
lunch noon-1:30 p.m., and for dinner 5:00 p.m.-6:30p.m.
Meal tickets must be presented at each meal for admission
to the dining area. Lost meal tickets can be replaced at
no charge if reported to their dormitory receptionist desk
during the meeting. There will be a reduced rate for meals
purchased during preregistration for children 10 years of
age and younger. (See chart on Room and Board Rates.) A
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typical breakfast includes two hot entrees, cereals, juices,
hot beverages, toast, bagels, and fruit. Typical lunch and
dinner includes two hot entrees, salad bar, soups, bread and
butter, beverages, and desserts. Entrees, soups, vegetables,
breads and desserts are served from a cafeteria line; a
self-service salad bar and beverage stations are in the dining
area. Servings are generous; unlimited seconds are allowed.
It is regretted that there are no Kosher meals available.
A limited number of meals is available in the dining
room on a cash basis for guests not staying in the residence
halls. The cash price for breakfast is $4.30, for lunch $5.40,
and for dinner $7 .50. These prices will apply for all ages.
There will be a separate cash station set up for cash sales.
Participants not residing on campus but planning to eat in
the dining room are urged to check the appropriate box on
the housing side of the Preregistration/Housing Form.
Besides Wells Commons, there are two other eating
establishments on campus. The Bear's Den, located on the
ground floor in the Memorial Union, is open from 8:00a.m.
to 4:00 p.m. daily serving cafeteria-style fast food such as
pizza, sandwiches, burgers, etc. The Damn Yankee, located

on the second floor of the Memorial Union, will be open for
lunch only. Cafeteria-style meals include two hot entrees,
soups, salads, desserts, and beverages.
The number of off-campus restaurants in Orono is
extremely limited and most are approximately three miles
from campus. There are many off-campus restaurants in
Bangor, but most are over five miles from campus.
Miscellaneous Information
Audio-Visual Equipment: Standard equipment in all session rooms is one overhead projector and screen. (Invited
50-minute speakers are automatically provided with two
overhead projectors.) Blackboards are available only in
rooms where they currently exist and cannot be produced
upon request.
MAA speakers requiring additional equipment may make
written request for one additional overhead projector/screen,
35mm carousel slide projector, or VHS video cassette
recorder with one color monitor. Such requests should be
addressed to the MAA Associate Secretary (Kenneth A.
Ross, Department of Mathematics, University of Oregon,

University of Maine
Room and Board Rates

'

Adults*
(per person)

Youths*
11-18 yrs.
(per person)

1 Adult+
1 Youth
11-18 yrs.

8/5

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

8/6

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

8/7

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

8/8

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

8/9

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

8/10

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

8/11

$41 single
$37 double

$33 single
$31 double

$63

$60

$91

$89

1 Adult+
2 Adults+
1 Youth 10 yrs. 1 Youth 11-18
& younger
yrs. in rollaway

2 Adults+
1 Youth 10 yrs. &
younger in rollaway

There is no room and board charge for infants in arms.
* There can be a maximum of two adults in a room. There can be a maximum of three people in
a room if one of them is a youth.
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Eugene, OR 97403). These requests should be received by
June 1.
All other speakers requiring additional equipment should
contact the Audio-Visual Coordinator for the meetings at the
AMS office in Providence at 401-455-4140, or electronic
mail WSD@MATH.AMS.COM by June 1.
Because of the remote location, participants are urged
to arrange for more sophisticated audio-visual equipment
in advance, especially computer equipment. In addition,
requests for equipment made at the meeting most likely
will not be able to be satisfied because of budgetary
restrictions.
Camping and RV Facilities: There are several campgrounds, most with RV facilities, from 7 to 25 miles from
the university. Rates range from $10 per day for a tent site
to about $17 for RV space with water, electricity and sewer
hookups.
Villa-Vaughn Campgrounds, Pushaw Lake, Orono, ME
04473, 207-945-6769. 7 miles, tenting, RV's, lake beach,
recreation hall, boat rentals.
Pleasant Hill Campground, RFD #3, Box 180, Bangor, ME 04401, 207-848-5127. 12 miles, tenting, RV's,
swimming pool, games.
Red Barn RV Park, Bar Harbor Road, Holden, ME
04429, 207-843-6011. 12 miles, tenting, RV's, swimming
pool, playground.
Big Hammond Street Campground, Outer Hammond
Street, Bangor, ME 04401, 207-848-3455. 17 miles.
Balsam Cove Campground, Toddy Pond, East Orland,
ME 04431, 207-469-7771. 25 miles, lake swimming.
Green Lake Tenting Area, Green Lake, ME 04440,
207-843-5789. 20 miles, lake swimming.
There are two campgrounds in Acadia National Park, and
many others in the vicinity, about an hour-and-one-half from
Orono. For the Park campgrounds, you must have advance
reservations. Write directly to Acadia National Park, Bar
Harbor, ME 04609.
Car Rental: Because the University of Maine campus
is between three to five miles from all of the hotels listed,
the Joint Meetings Committee has designated Hertz as the
official car rental company for the Mathfest in Orono. Hertz
has a desk at the Bangor International Airport. To rent a car
at the special rates for this meeting, call1-800-654-2240 and
use the meeting number 6308. These rates are applicable
one week prior to and one week after the Mathfest and
include unlimited mileage.
Daily
Weekly
Car Class
1-4 days
5-7 days
A Subcompact
$36.80
$125.80
B Compact
$40.80
$135.80
C Midsize
$43.80
$138.80
D Fullsize 2-door
$52.80
$168.80
C Fullsize 4-door
$54.80
$189.80
Applicable charges for taxes, optional refueling service,
PAl (Personal Accident Insurance) PEC (Personal Effects
Coverage), and LIS (Liability Insurance protection for third
party) are extra. Optional LDW (Liability Damage Waiver)

may be purchased at $13 per day or less. Rates are
nondiscountable. Rentals are subject to Hertz age, driver's
license and credit requirements as well as car availability
at the time of rental. Weekend rentals are available for
pickup between noon Thursday and noon Sunday and must
be returned no later than 11 :59 p.m. Monday. Weekend
minimum rental periods: Thursday pickups - three days;
Friday pickups - two days; Saturday and Sunday pickups one day.
Children's Activities:
Art Class: On Friday, August 9, from 2:00 p.m. to
5:00 p.m., local artist Margaret Skalski will hold an art
class for children ages five to 15. Mrs. Skalski has been a
professional artist in Maine for ten years, is a state certified
art educator, and has been instructing children in the Maine
school system for five years. In her class each child will
construct a three-dimensional sculpture of high tech camp
living quarters in the '90's. There will be a $10 materials fee
payable to Mrs. Skalski at the class. If you would like your
child/children to participate in this function, please check
the appropriate box on the Preregistration/Housing Form and
note their ages. The program will announce the location of
this class.
Parent-Child Lounge: This room will be furnished with
casual furniture, a crib, a changing area, and a VCR and
monitor for viewing videotapes. The tapes, appropriate for
children, can be checked out at the Telephone Message
section of the registration desk.
Please refer to the section on Social Events for information on the Children's Reception on Wednesday evening and
for tour information pertaining to participation by children.
Information Distribution: A table is set up in the
registration area for dissemination of information of possible
interest to the members.
If a person or group wishes to display information of
a mathematical nature promoting a product or program
for sale, they may do so in the book sale area at the Joint
Books, Journals and Promotional Materials exhibit for a
fee of $30 per item.
If a person or group would like to display material in
the book sale area separate from the Joint Books table, the
proponent must reimburse the AMS and MAA for any extra
furnishings requested (tables, chairs, easels, etc.) in addition
to payment of the $30 per item fee. (This latter display is
also subject to space availability.)
The administration of these tables is in the hands of the
AMS-MAA Joint Meetings Committee, as are all arrangements for Mathfests. The following rules and procedures
apply.
1.
2.

Announcements submitted by participants should ordinarily be limited to a single sheet no more than
81h.'' X 14".
A copy of any announcement proposed for either
table is to be sent to the Director of Meetings,
American Mathematical Society, Post Office Box 6248,
Providence, Rhode Island 02940 to arrive at least one
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week before the first day of the scientific sessions.
The judgment on the suitability of an announcement
for display rests with the Joint Meetings Committee.
It will make its judgments on a case-by-case basis to
establish precedents.
4. Announcements of events competing in time or place
with the scheduled scientific program will not be
accepted.
5. Copies of an accepted announcement for either table
are to be provided by the proponent. Announcements
are not to be distributed in any other way at the
meetings (for example, not by posting or personal
distribution of handbills).
6. It may be necessary to limit the number of events or the
quantity of announcements distributed at a meetings.
7. At the close of registration, both tables will be swept
clean. Therefore, a proponent who wishes the return of
extra copies should remove them before the close of
registration.
Mail: All mail and telegrams for persons attending
the Mathfest should be addressed as follows: Name of
Participant, Mathfest, c/o Department of Mathematics, 333
Neville Hall, University of Maine, Orono, ME 04469. Mail
and telegrams so addressed may be picked up at the mailbox
outside the Mathfest registration area. U.S. mail not picked
up will be forwarded after the meeting to the mailing address
given on the participant's registration record.
Telephone Messages: A telephone message center is
located in the registration area to receive incoming calls for
participants. The center is open from August 7 through
August 10 during the hours that the Mathfest registration
desk is open. Messages will be taken and the name of any
individual for whom a message has been received will be
posted until the message has been picked up at the message
center. Once the Mathfest registration desk has closed for the
day there is no mechanism for contacting participants other
than calling them directly at their hotel or residence hall. The
telephone number of the message center is 207-581-1730.
Travel: Bangor International Airport is 12 miles from
the University of Maine and is served by Delta, United,
Northwest, and Continental Airlines. The flight time to
Bangor is approximately 45 minutes from Boston and two
hours from New York or Montreal. Hertz, Dollar, Avis and
National car rental agencies are represented at the airport,
and taxi service is available for approximately $16 one way~
University of Maine buses will provide shuttle service
from the airport and campus as follows:
From the airport to Wells Commons on campus:
Wednesday, August 7- meet all incoming flights arriving
at noon and after.
Thursday, August 8- meet all incoming flights arriving
at noon and after.
From Wells Commons on campus to the airport:
Saturday, August 10-buses will leave at 3:00p.m. and
6:00 p.m. only; reservations are not necessary
Sunday, August 11-must sign up at the Mathfest registration desk in advance to reserve a seat and check back at
3.

the registration desk on Saturday for exact departure times.
Greyhound Bus Lines accommodates Bangor daily with
frequent northbound and southbound trips. From Bangor, taxi
service or The Bus (the city bus system) offers transportation
to the university.
By car, take 1-95 north to Exit 51 and follow signs to
the University of Maine. The driving time from Boston to
Bangor is approximately five hours.
For some years now, the AMS-MAA Joint Meetings
Committee has engaged a travel agent for the January and
August meetings in an effort to ensure that everyone attending these meetings is able to obtain the best possible
airfare. This service is being performed by TRAVCON;
their advertisement can be found elsewhere in this meeting announcement. Although any travel agent can obtain
Supersaver or other such published promotional fares, only
TRAVCON can obtain the special additional 5% discount
over and above these fares, and the 45% off regular coach
fare. The latter, of course, is financially beneficial only
when one does not qualify for one of the promotional fares.
Participants should pay particular attention to the policies
stated in the ad.
Weather: Orono is pleasant in August, with daytime
highs generally in the 70's and nighttime lows in the 50's,
so bring a sweater. An occasional shower or thunderstorm is
possible. A jacket is appropriate for those planning to visit
the coast or the mountains, where temperatures tend to be
about ten degrees cooler.
Local Arrangements Committee
The members of the Local Arrangements Committee are
Joseph A. Cima (ex-officio), Clayton W. Dodge, Pao Sheng
Hsu, William H. Jaco (ex-officio), Philip M. Locke, John
C. Mairhuber, Grattan P. Murphy (chair), Kenneth A. Ross
(ex-officio), Charles P. Slavin, Donald B. Small, and William
L. Soule, Jr., and Marcia P. Sward (ex-officio).

Petition Table
At the request of the AMS Committee on Human Rights of Mathematicians,
a table will be made available in the meetings registration area at which
petitions on behalf of named individual mathematicians suffering from human rights violations may be displayed and signed by meetings participants
acting in their individual capacities.
Signs of moderate size may be displayed at the table, but must not represent that the case of the individual in question is backed by the Committee
on Human Rights unless it has, in fact, so voted. Volunteers may be present
at the table to provide information on individual cases, but notice must be
sent at least seven (7) days in advance of the meetings to the Director of
Meetings in Providence (telephone 401-455-4137). Since space is limited, it
may also be necessary to limit the number of volunteers present at the table
at any one time. The Committee on Human Rights may delegate a person
to be present at the table at any or all times, taking precedence over other
volunteers.
Any material which is not a petition (e.g., advertisements, resumes)
will be removed by the staff. When registration closes, any material on
the table will be discarded, so individuals placing petitions on the table
should be sure to remove them prior to the close of registration.
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A.DELTA

vtk Love 70 FlyAnd It Shows..

ORONO MATHFEST
SPECIAL AIRFARES
1-800-999-9780

TRAVCON, INC., the official travel management firm for the MATHFEST to be
held in Orono, Maine, August 8-10, 1991, has arranged for special discounts aboard
Delta Air Lines.*
Save 5% off the lowest published promotional fares, meeting all restrictions, or
45% off regular roundtrip coach fares, with a seven day advance purchase. The
lowest fares require a Saturday night stay, are subject to airline change/cancellation penalties, and must be purchased at least 14 days prior to departure. These
discounted fares can only be obtained through TRAVCON, INC.
Each MATHFEST participant will also receive $100,000 flight insurance
with each ticket purchased through TRAVCON, INC. aboard any airline.
*Delta Airlines has been designated as the official airline carrier for the Orono
Meeting because they provide the most convenient service for the majority of
participants from across the country. However, if Delta does not provide convenient service from your area, TRAVCON will be happy to inform you of the most
convenient flights and lowest available airfare on other airlines.
Your airfare is not guaranteed until ticketed
Call Today Toll-Free and Save:
1-800-999-9780
Monday-Friday, 9:00 a.m. - 5:00 p.m. EST
TRAVCON, INC.
65 LASALLE ROAD, SUITE 300
WEST HARTFORD, CT 06107
(203) 232-9939
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Timetable
(Eastern Daylight Savings Time)

The purpose of this timetable is to provide assistance to preregistrants in the selection
of arrival and departure dates. The program, as outlined below, is based on
information at press time.

Tuesday,
AugustS

/

AMS SHORT COURSE SERIES
THE UNREASONABLE EFFECTIVENESS OF NUMBER THEORY

MORNING
11 :30 a.m. - 2:30 p.m.

SHORT COURSE REGISTRATION
Outside Room 137, Bennett Hall

3:45p.m. -

SHORT COURSE LECTURE #2

5:00p.m.

Number theory and statistical
mechanics
George E. Andrews

AFTERNOON
2:00 p.m. - 3:15 p.m.

SHORT COURSE LECTURE #1

5:00 p.m. -

General Discussion

5:30 p.m.

The unreasonable effectiveness of
number theory in physics, communication, and music
Manfred R. Schroeder

Wednesday,
August7

/

~rican

/hematical

M;::atical Society

/

As~o~:ation of America

/

~er
Or~~~izations

MORNING
BOARD OF GOVERNORS' MEETING

8:00 a.m. - 4:00 p.m.
8:30a.m. - 11 :30 a.m.

SHORT COURSE REGISTRATION
Outside Room 137, Bennett Hall

9:00 a.m. - 10:15 a.m.

SHORT COURSE LECTURE #3

Number theory and dynamical systems
Jeffrey C. Lagarias
10:45 a.m.- noon

SHORT COURSE LECTURE #4

The mathematics of random number
generators
George Marsaglia

AFTERNOON
2:00p.m.- 3:15p.m.

SHORT COURSE LECTURE #5

Cyclotomy and cyclic codes
Vera S. Pless

2:00 p.m. - 6:30p.m.

COUNCIL MEETING

APRIL 1991, VOLUME 38, NUMBER 4

339

.....................................................

________
TIMETABLE

Wednesday,
August 7 (cont'd)

AFTERNOON

/ """
/Ma~::atical

/hamatioaJ

As~o~i:tian of America

/

Society

/"
L~~~~zations

(cont'dl
REGISTRATION FOR JOINT MATHEMATICS MEETINGS
North/South Bangor Lounge, Memorial Union

3:00 p.m. - 6:00 p.m.

SHORT COURSE LECTURE #6
Number theory in computer graphics

3:45 p.m. - 5:00 p.m.

M. Douglas Mcilroy
SECTION OFFICERS' MEETING

4:00p.m. - 6:00p.m.
5:00 p.m. - 5:30 p.m.

SHORT COURSE GENERAL
DISCUSSION

EVENING
6:30p.m. - 10:00 p.m.

CHILDREN'S RECEPTION

6:30p.m. - 7:30 p.m.

PRESIDENT'S RECEPTION

7:30 p.m. - 10:00 p.m.

OPENING BANQUET

Thursday,
AugustS
/

~rican

/hematical

As~o~iation of America

/

M:::atical Society

MORNING
8:00 a.m. - 4:00 p.m.

REGISTRATION
North/South Bange. Lounge, Memorial Union

8:30 a.m. - 9:20 a.m.

AMS-MAA INVITED ADDRESS
On the maximal principle

Louis Nirenberg
9:00 a.m. - 5:00 p.m.

EXHIBIT AND BOOK SALE
North/South Lawn Lounge, Memorial
Union

BOOK SALE
North/South Lawn Lounge, Memorial
Union
EARLE RAYMOND HEDRICK
LECTURE I
The sensual (quadratic) form. Can you
see the values of 3x2+6xy-5y2?

9:35a.m. - 10:25 a.m.

John Horton Conway
10:40 a.m. - 12:10 p.m.

PROGRESS IN MATHEMATICS
LECTURE
Algorithms in algebraic number theory

H. W. Lenstra, Jr.
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TIMETABLE

Thursday,
August 8 (cont'd)

American

Other

Mathematical

Mathematical Society

Organizations

Association of America

AFTERNOON
12:25 p.m. - 12:55 p.m.

BUSINESS MEETING

1:00 p.m. - 2:00 p.m.

NATIONAL SCIENCE FOUNDATION
Informal Discussion Group

I

MAA-MU ALPHA THETA LECTURE
Title to be announced

1:40 p.m. - 2:30 p.m.

PauI A. Foerster
1:40 p.m. - 6:40 p.m.

SPECIAL SESSIONS
SESSIONS FOR CONTRIBUTED
PAPERS

CONTRIBUTED PAPER SESSION
Using student projects in the first two
years of the curriculum

PI MU EPSILON CONTRIBUTED PAPERS

John Maceli
Eric Robinson
STUDENT PAPERS SESSION

1:45 p.m. - 3:45 p.m.

MINICOURSE #1 (Part A)
Julia sets and the Mandelbrot set

Robert L. Devaney
MINICOURSE #2 (Part A)
Integrating calculus and physics for
freshmen

Joan R. Hundhausen
F. Richard Yeatts
MINICOURSE #3 (Part A)
Making mathematics more concrete

Agnes Azzolino
ASSOCIATION FOR WOMEN
IN MATHEMATICS PANEL
DISCUSSION

3:00 p.m. - 4:00 p.m.

4:00 p.m. - 6:00 p.m.

MINICOURSE #4 (Part A)
Teaching mathematical modeling

Frank Giordano
Maurice Weir
MINICOURSE #5 (Part A)
Conceptualizing, organizing, and seeking
funding for teacher education projects

Joan Ferrini-Mundy
Carole Lacampagne
MINICOURSE #6 (Part A)
Symmetry analysis of repeated patterns

Donald Crowe
MINICOURSE #7 (Part A)
Great theorems from mathematical
analysis: 1689-1881

William Dunham
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TIMETABLE

Thursday
August 8 (cont'd)

AFTERNOON
4:15p.m.-

/,'""
/Ma~::atical

As~o~i:tion

/.,

/hemolloal
Society

/

of America

/

Or~~~~ations

(cont'd)

6:15p.m.

COMMITTEE ON COMPUTERS IN
MATHEMATICS EDUCATION & CUPM
SUBCOMMITTEE ON SYMBOLIC
SYSTEMS PANEL DISCUSSION

Uses of computers in NSF calculus
projects
William H. Barker
Joan R. Hundhausen
Phoebe Judson, organizer
David 0. Lomen
Dennis M. Schneider

4:30 p.m. -

5:00 p.m.

5:30 p.m. -

6:30 p.m.

AWM MEMBERSHIP
MEETING
MAA-PME RECEPTION

EVENING
6:00 p.m. -

LOBSTER COOKOUT

8:30 p.m.

AWM RECEPTION

8:30 p.m. - 10:00 p.m.

Friday,
August 9

/

/Ma~::atical
""'"

/

Society

As~o~:ation of America

MORNING
8:00 a.m. -

4:00 p.m.

8:30 a.m. -

9:20a.m.

REGISTRATION
North/South Bangor Lounge, Memorial Union
AMS-MAA INVITED ADDRESS

Mathematics under hardship conditions
in the Third World
Neal I. Koblitz
9:00 a.m. -

5:00 p.m.

9:35a.m.- 10:25 a.m.

EXHIBIT AND BOOK SALE
North/South Lown Lounge, Memorial
Union

BOOK SALE
North/South Lown Lounge, Memorial
Union
EARLE RAYMOND HEDRICK
LECTURE II

The sensual (quadratic) form.
Can you hear the shape of a lattice?
John Horton Conway
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TIMETABLE

Friday,
August 9 (cent'd)

Mathematical

American

Association of America

Mathematical Society

Other
Organizations

MORNING (cont'd)
10:40 a.m. - 11 :30 a.m.

HISTORY OF MATHEMATICS
LECTURE
The interaction between mathematics
and physics with emphasis on the
nineteenth century (tentative)
George W. Mackey

AFTERNOON
noon -

1:00 p.m.

1:00 p.m. -

6:00 p.m.

PME COUNCIL
SPECIAL SESSIONS
SESSIONS FOR CONTRIBUTED
PAPERS

CONTRIBUTED PAPER SESSION
Relating mathematics to the real world:
Applications of mathematics for classroom use
Rogers Newman
James R. C. Leitzel

PME CONTRIBUTED PAPERS

STUDENT PAPERS SESSION
1:00 p.m. -

2:00 p.m.

NATIONAL SCIENCE FOUNDATION
Informal Discussion Group

1:00 p.m. -

2:30 p.m.

CUPM SUBCOMMITTEE ON THE
UNDERGRADUATE MAJOR PANEL
DISCUSSION
The major in the mathematical sciencesLooking forward
Bettye Anne Case, organizer

1:00 p.m. -

3:00 p.m.

MINICOURSE #4 (Part B, optional)
Teaching mathematical modeling
Frank Giordano
Maurice Weir
MINICOURSE #8 (Part A)
Knot theory for undergraduates
Stefanos Gialamas
MINICOURSE #9 (Part A)
Unifying themes for discrete
mathematics
Ralph Grimaldi
MINICOURSE #10 (Part A)
Mathematical computer graphics on the
HP-28C&S and HP-48SX: A means to
arouse students' interest in mathematics
Yves Nievergelt
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Friday,
August 9 (cont'd)

AFTERNOON
2:45 p.m.-

American

Mathematical

Mathematical Society

Association of America

Other
Organizations

(cont'd)
SCIENCE POLICY COMMITTEE
PANEL DISCUSSION
MS 2000 Report - Issues and needed
actions

4:30 p.m.

Lida K. Barrett, respondent
Wiliam E. Kirwan, principal speaker
Ivar Stakgold, respondent
John A. Thorpe, organizer/moderator
4:00 p.m.-

5:00 p.m.

4:00 p.m.-

6:00 p.m.

COMMITTEE ON SCIENCE POLICY
PANEL DISCUSSION
MINICOURSE #1 (Part B)
Julia sets and the Mandelbrot set

Robert L. Devaney
MINICOURSE #2 (Part B)
Integrating calculus and physics for
freshmen

Joan R. Hundhausen
F. Richard Yeatts
MINICOURSE #3 (Part B)
Making mathematics more concrete

Agnes Azzolino
4:00 p.m.-

6:00 p.m.

STRENGTHENING UNDERREPRESENTED MINORITIES
MATHEMATICS ACHIEVEMENT
WORKSHOP
Intervention programs

William A. Hawkins, organizer
4:30 p.m.-

5:30 p.m.

MATHEMATICAL CONTEST IN
MODELING SESSION

B. A. Fusaro, organizer
4:45 p.m.-

6:00 p.m.

COMMITTEE ON ASSESSMENT
PANEL DISCUSSION
Mathematics assessment: A national
perspective

Bernard Madison
Billy E. Rhoades, organizer
Ray Shiflett

EVENING
6:45 p.m.-

8:15 p.m.

7:00 p.m.-

8:30 p.m.

PME BANQUET
COMMITTEE ON THE PARTICIPATION
OF WOMEN PRESENTATION
Changing the climate - Repeat of 1990
skits

Patricia C. Kenschaft, organizer
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TIMETABLE

Friday,
August 9 (cont'd)
EVENING

(cont'd)

7:00 p.m. -

9:00 p.m.

8:30 p.m. -

9:30 p.m.

/,;cao

/hematioaJ
/

/ M ; ; a t i c a l Society

As~o~~ation

of America

/.,

~zations

JOINT POLICY BOARD FOR MATHEMATICS/
OFFICE OF GOVERNMENTAL AND PUBLIC AFFAIRS SESSION
PME J. SUTHERLAND FRAME
LECTURE

Some mathematics of baseball
Henry 0. Pollak

Saturday,
August 10

/

~rican

/er

Or~~~izations

/hematical

M;::atical Society

/

As~o~:ation of America

/

MORNING
8:00 a.m. -

1 :00 p.m.

8:30 a.m. -

9:20 a.m.

REGISTRATION
North/South Bangor Lounge, Memorial Union

AMS-MAA INVITED ADDRESS

Title to be announced
Fan R.K. Chung
9:00 a.m. -

5:00 p.m.

EXHIBIT AND BOOK SALE
North/South Lown Lounge, Memorial
Union

BOOK SALE
North/South Lown Lounge, Memorial
Union
EARLE RAYMOND HEDRICK
LECTURE Ill

9:35 a.m. - 10:25 a.m.

The sensual (quadratic) form.
Can you speak its soul?
John Horton Conway
10:40 a.m.- 12:10 p.m.

PROGRESS IN MATHEMATICS
LECTURE

The theory and applications of harmonic
mappings between Riemannian
manifolds
Richard M. Schoen

AFTERNOON
12:25 p.m. - 12:55 p.m.
1:00 p.m. -

2:00 p.m.

1 :40 p.m. -

6:40p.m.

BUSINESS MEETING
NATIONAL SCIENCE FOUNDATION
Informal Discussion Group
SPECIAL SESSIONS

CONTRIBUTED PAPER SESSION

SESSIONS FOR CONTRIBUTED
PAPERS

Computer software for classroom use
Clayton Dodge
Charles Slavin
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TIMETABLE

Saturday,
August 10 (cont'd)

AFTERNOON
1:40 p.m.-

~am

matical Society

~emml~

ation of America

(cont'd

3:00p.m.

CUPM SUBCOMMITTEE ON QUANTITATIVE LITERACY INFORMAL
DISCUSSION

Quantitative literacy
Linda R. Sons, moderator
1:40 p.m.-

4:40p.m.

STUDENT WORKSHOP

Using the DERIVE computer algebra
system to generate conjectures
Marvin L. Brubaker
Carl L. Leinbach
1:45p.m.-

3:45p.m.

MINICOURSE #4 (Part C)

Teaching mathematical modeling
Frank Giordano
Maurice Weir
MINICOURSE #5 (Part B)

Conceptualizing, organizing, and
seeking funding for teacher education
projects
Joan Ferrini-Mundy
Carole Lacampagne
1:45 p.m.-

3:45p.m.

MINICOURSE #6 (Part B)

Symmetry analysis of repeated patterns
Donald Crowe
MINICOURSE #7 (Part B)

Great theorems from mathematical
analysis: 1689-1881
William Dunham
4:00p.m.-

6:00p.m.

MINICOURSE #8 (Part B)

Knot theory for undergraduates
Stefanos Gialamas
MINICOURSE #9 (Part B)

Unifying themes for discrete
mathematics
Ralph Grimaldi
MINICOURSE #10 (Part B)

Mathematical computer graphics on the
HP-28C&S and HP-48SX: A means to
arouse students' interest in mathematics
Yves Nievergelt

EVENING
5:45 p.m. - 10:00 p.m.
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American Mathematical Society Short Course Series

Introductory Survey Lectures on

The Unreasonable Effectiveness of Number Theory
Orono, Maine, August 6-7, 1991

·----------------------------·----------------------------------------The American Mathematical Society, in conjunction with its
ninety-fourth Summer Meeting, will present a two day Short
Course entitled "The Unreasonable Effectiveness of Number
Theory" on Tuesday and Wednesday, August 6-7, 1991, at
the University of Maine, Orono, Maine. The program is
under the direction of Stefan A. Burr, City College, CUNY.
Thirty, and even twenty, years ago, number theory
seemed to be very "pure" mathematics, with only a handful
of applications to the real world at best. Now, almost
everyone knows of the revolution in cryptography, and the
central role of number theory in that revolution. In August
1989, a Short Course was given that focused primarily on
cryptography and number theory.
It is less generally known that in recent years number
theory has found important applications in many areas,
such as theoretical physics, dynamical systems, numerical
analysis, coding theory, and computer graphics. In this
Short Course we will consider such non-cryptographic
applications. There will be six 75 minute talks and a
discussion period.
Tuesday, August 6, 1991
MANFRED R. SCHROEDER, University of Gottingen, The
unreasonable effectiveness of number theory in physics,
communication, and music
GEORGE E. ANDREWS, Pennsylvania State University,
Number theory and statistical mechanics
Wednesday, August 7,1991
JEFFREY C. LAGARIAS, AT&T Bell Laboratories, Number
theory and dynamical systems
GEORGE MARSAGLIA, Florida State University, The mathematics of random number generators
VERA S. PLESS, University of Illinois at Chicago, Cyclotomy and cyclic codes
M. DOUGLAS MciLROY, AT&T Bell Laboratories, Number
theory in computer graphics
Synopses and accompanying reading lists follow. Lecture
notes will be mailed to those who preregister and will be
available at the Short Course registration desk for those
registering on site.
Advance registration fee: $55 ($25 student/unemployed/
emeritus). Onsite registration fee: $70 ($30 student/

unemployed/emeritus). Registration and housing information can be found in this issue of Notices, see the section
How to preregister and get a room in the Orono MathFest
section.

Synopses and Reading Lists:
The Unreasonable Effectiveness of Number Theory in
Physics, Communication and Music (Manfred R. Schroeder). Number theory is often thought of as rather abstract and
far removed from practical applications. Actually, however,
the "higher arithmetic" provides highly useful answers to numerous real-world problems, including the design of musical
scales, cryptographic systems, and special phase arrays and
diffraction gratings with unusually broad scatter (with applications in radar camouflage, laser speckle removal, noise
abatement, and concert hall acoustics). One of the prime
domains of number theory is the construction of powerful
error-correcting codes, such as those used for picture transmission from space vehicles and in compact discs (CDs).
Other applications include schemes for spread-spectrum
communication, "error-free" computing, fast computational
algorithms, and precision measurements (of interplanetary
distances, for example) at extremely low signal-to-noise
ratios. In this manner the "fourth prediction" of General
Relativity (the slowing of electromagnetic radiation in gravitational fields) has been fully confirmed. A powerful new
method for x-ray imaging utilizes "shadow" masks whose
design is based on primitive elements in finite number fields.
The quasiperiodic route to chaos of nonlinear dynamical systems, (the double-pendulum and the three-body problem, to
mention two simple examples) is being analyzed in terms
of continued fractions, Fibonacci numbers, the golden mean
and Farey trees. Even the recently discovered new state
of matter, called quasicrystals, is effectively described in
terms of such number-theoretic principles. Last but not least,
prime numbers, whose distribution combines regularity and
randomness, are a rich source of pleasing artistic designs.
[1] M. R. Schroeder, Number theory in Science and Communication
(2nd Enlarged Edition, Springer, Berlin, New York 1990).
[2] Manfred Schroeder, Fractals, Chaos,Power Laws: Minutes from
an Infinite Paradise, (W. H. Freeman, New York 1991).

Number and Statistical Mechanics (George E. Andrews).
One of the great successes in statistical mechanics in the last
decade was Rodney Baxter's solution to the Hard Hexagon
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Short Course Series

Model. This is the theoretical description of the behavior
of a film of liquid helium on a graphite plate. We shall
describe this model in some detail and shall discuss the
surprising appearance of the Rogers-Ramanujan identities in
the solution. We shall also describe the role of IBM's
symbolic algebra package SCRATCHPAD in examining
related questions.
Concerning the following references, [2] is a straightforward treatment of the Rogers-Ramanujan identities; [1]
provides background in the theory of partitions; [3] is a
quite advanced but full account of Baxter's path breaking
work.
[1] G. E. Andrews, The Theory ofPartitions, Cambridge University
Press, Cambridge, 1985, Chapter 7.
[2] G. E. Andrews and R. J. Baxter, A motivated proof of the
Rogers-Ramanujan identities, Amer. Math. Monthly, 96 (1989), 401409.
[3] R. J. Baxter, Exactly Solved Models in Statistical Mechanics,
Academic Press, London and New York, 1982, Chapters 13 and 14.

Number Theory and Dynamical Systems (J. C. Lagarias).
It has long been observed that discrete phenomena of
a number-theoretical character occur in some continuous
systems. Some of these appear in celestial mechanics. The
method of Poincare section of continuous systems lends to
the study of discrete dynamical systems. One-dimensional
and two-dimensional discrete dynamical systems also arise
in statistical mechanics. The talk will cover a selection from
the following topics.
(1) Perturbation Theory and Diophantine Approximation.
Is the solar system stable? Why is there no planet between Mars and Jupiter? Integrable Hamiltonian systems
and KAM tori. Breakdown of KAM tori and Diophantine
approximation conditions.
(2) Iterated Maps on the Internal. Representation of real
numbers by iterated maps. The radix expansion map T13 (x) =
f3x (mod 1). Invariant measures and ergodicity. Perry's
/3-numbers. Topological entropy and fixpoints. Statistical
mechanical and thermodynamical interpretations, Ruelle zeta
function.
(3) Metric theory of Diophantine Approximation. Ergodic properties of the continued fraction mapping T(x) =
{1/x} (mod 1). Multidimensional continued fractions, including Jacobi-Perron algorithm.
(4) Quasicrystals and Fractals. Fixpoints of automata
and substitution rules. Construction of dragon curves.
Parametrization of attractors. Folding sequences.
There really is no good overview of these topics that I am aware
of. However, some flavor of the topics to be discussed can be found
in the following:
[1] J.-M. Luck, P.Moussa, M. Waldschmidt (Eds.), Number Theory and Physics, Proc. of Winter School, Les Houches, France 1989,
Springer-Verlag 1990.
[2] M.M. Dodson, J.A.G. Vickers (Ed.), Number Theory and Dynamical Systems, Cambridge U. Press 1989.
[3] I.P.Comfield, S. V. Fomin, A. Ya. Sinai, Ergodic Theory, SpringerVerlag 1982 [Chapters 5, 7, 16].
[4] M. Mendes France, A. van der Poorten, Arithmetic and Analytic Properties of Paper Folding Sequences, Bull. Australian Math .
Soc. 24 (1981) 123-130.
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[5] M. Jaric, Ed., Introduction to the Mathematics of Quasicrystals,
Academic Press 1989.

The Mathematics of Random Number Generators (George
Marsaglia). What methods are used for establishing the periods and structure of sequences used as a source of random
numbers in computers, and how does one assess their randomness? This session is devoted to the two parts of that
question, primarily the first part, with emphasis on the role
of number theory.
The mathematical structure behind most of the standard
random number generators is developed, followed by methods for establishing periods and structure, mainly through
matrices with elements in the ring of residues of some
modulus. Several newer generators will be discussed, ending
with some particularly promising new generators with astonishingly long periods. The generators depend on finding
primes of the form br ± b8 ± 1 for which b is a primitive
root, with b near 2 32 or 2 53 or 264 and s < r with r from 10
to 50.
[1] Donald E. Knuth, The Art ofComputer Programming: Volume 2:
Seminumerical Algorithms, Second edition, Reading: Addison Wesley,
1981.
[2] George Marsaglia, The structure of linear congruential sequences, Applications of Number Theory to Numerical Analysis, Z. K.
Zaremba, ed., New York: Academic Press, 1972.
[3] George Marsaglia, A Current View of Random Number Generators, Keynote Address: Proceedings, Computer Science and Statistics:
16th Symposium on the Interface, New York: Elsevier, 1985.
[4] Brian D. Ripley, Stochastic Simulation, New York: J. Wiley,
1987.

Cyclotomy and Cyclic Codes (VeraS. Pless). Synopsis will
appear in the May/June Notices.
Number Theory in Computer Graphics (M. Douglas Mcilroy). The geometry of numbers comes to life in computer
graphics. When we draw curves on a digital screen, we
subliminally solve problems in Diophantine approximation.
In characterizing the results for the simplest curves-straight
lines-we meet continued fractions, Farey series, and unimodular lattice transformations in vivid ways. Circles bring
in questions of representation by sums of squares, the Pell
equation, x 2 - 2y2 = ±1, and the equivalence of approximation in different norms.
The following examples in words give a faint impression
of what one can see in the pictures, which are the best part
of the subject.
Example 1. Approximate a line segment from (0,0)
to (5,13) by the set of integer lattice points that fall on
or immediately below the segment. Trace a Manhattan
path through this set, writing 0 for horizontal steps, and
1 for vertical: 000100010010001001. The path consists of
subpaths of p and p+ 1 zeros separated by ones. Treat the path
as cyclic and repeatedly replace each p subpath by 1 and each
p + 1 subpath by 10: 000100010010001001 > 10100100 >
10010 > 010 > 0. By interpreting these transformations as
basis changes, we find that the sequence of ps, namely 2 1 1
2, gives the continued fraction for 5/13: 1/(2+ 1/(1 + 1/(1 +
1/2))).
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Example 2. Approximate a quadrant of the standard
circle of integer radius r by plotting, on each grid line
that intersects the circle, (a) the integer lattice point that
is nearest to the intersection, (b) the lattice point that is
nearest to the circle, or (c) the lattice point that minimizes
the residual Ix 2 + y 2 - r 2 1. The three different approximations
tum out to be the same.
[1] G. H. Hardy and E. M. Wright, An Introduction to The Theory
of Numbers, fourth edition, Oxford (1959) chapters III (Farey series),
X (continued fractions), XIV (quadratic fields). This material would be

COMBINATORIAL
GAMES
RICHARD K. GUY, EDITOR
PROCEEDINGS OF
SYMPOSIA IN
APPLIED MATHEMATICS
Volume 43

found in most texts on number theory.
[2] J. D. Foley, A. Van Dam, S: K. Feiner, J. F. Hughes, Computer
Graphics Principles and Practice, Addison-Wesley (1990) chapter 2.
Basic graphic algorithms; no number theory.
[3] A. M. Bruckstein, Self-similarity of digital straight lines, in
1Oth International Conference on Pattern Recognition, IEEE Computer
Society Press (1990) 485-490. Number-theoretic characterizations, with
further bibliography.
[4] M.D. Mcilroy, Best approximate circles on integer grids, ACM
Transactions on Graphics, 2 (1983) 237-264. Some number-theoretic
properties, with further bibliography.

• "The subject of combinatorics is only slowly acquiring respectability and combinatorial
games will clearly take longer than the rest of combinatorics. Perhaps this partly stems from
the puritanical view that anything amusing can't possibly involve any worthwhile mathematics."-from the Preface
• Based on lectures presented at the AMS Short Course on Combinatorial Games, held at
the Joint Mathematics Meetings in Columbus· in August 1990, the ten papers in this volume
will provide readers with insight into this exciting new field. Because the book requires very
little background, it will likely find a wide audience that includes the amateur interested in
playing games, the undergraduate looking for a new area of study, instructors seeking a
refreshing area in which to give new courses at both the undergraduate and graduate levels,
and graduate students looking for a variety of research topics.
•In the opening paper, Guy contrasts combinatorial games, which have complete information
and no chance moves, with those of classical game theory. Conway introduces a new theory
of numbers, including infinitesimals and transfinite numbers, which has emerged as a special
case of the theory of games. Guy describes impartial games, with the same options for both
players, and the Sprague-Grundy theory. Conway discusses a variety of ways in which games
can be played simultaneously. Berlekamp uses the theory of "hot" games to make remarkable
progress in the analysis of Go Endgames. Pless demonstrates the close connection between
several impartial games and error-correcting codes. Fraenkel explains the way in which
complexity theory is very well illustrated by combinatorial games, which supply a plethora of
examples of harder problems than most of those which have been considered in the past.
Nowakowski outlines the theory of three particular games-Welter's Game, Sylver Coinage,
and Dots-and-Boxes. A list of three dozen open problems and a bibliography of 400 items are
appended.

• 1980 Mathematics Subject Classifications: 90; 94
ISBN 0-8218-0166-X, LC 90-22771, ISSN 0160-7634
~Q~
233 pages (hardcover), February 1991
V~ Individual Member $31, List Price $52,
"'.
• Institutional Member $42
~ To order please specify PSAPM/43NA

s,

if

\\<'Jlllll!l."

\\

• 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 1571,
Annex Station, Providence, AI 02901-1571, or call toll free 800-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with Visa or MasterCard.
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Portland, Oregon
Portland State University
June 14-15
Second Announcement
·--------···
The eight-hundred-and-sixty-sixth meeting of the American
Mathematical Society will be held at Portland State University (PSU), Portland, Oregon on Friday, June 14, and
Saturday, June 15, 1991. All special sessions and sessions
for contributed papers will be held in Neuberger Hall, and
invited addresses will be in Room 190 of the School of
Business Administration (Professional Schools Building).

Contributed Papers
There will also be sessions for contributed ten-minute
papers. Abstracts for consideration of these sessions should
have been submitted by the March 26, 1991 deadline
previously published in the Calendar of AMS Meetings and
Conferences. Late papers will not be accommodated.
Registration

Invited Addresses
By invitation of the Western Section Program Committee,
there will be three invited one-hour addresses. The speakers,
their affiliations, and the titles of their talks are:
Dinakar Ramakrishnan, California Institute of Technology, The Tate conjectures: introduction and examples.
Gunther A. Uhlmann, University of Washington, Inverse boundary value problems and applications.
V. S. Varadarajan, University of California, Los Angeles, Recent progress in meromorphic differential equations.
Special Sessions
By invitation of the same committee, there will be six
special sessions of selected twenty-minute papers. The
topics of these sessions, and the names and affiliations of
the organizers, are as follows:
Meromorphic differential equations, Donald G. Babbitt,
University of California, Los Angeles.
Combinatorial group theory and low dimensional topology, M. Paul Latiolais, Portland State University.
Harmonic mappings and their applications, M. Sergei
Prishepionok, Portland State University.
Cycles and poles of £-functions, Dinakar Ramakrishnan.
Fourier analysis, Kenneth A. Ross, University of Oregon.
Inverse problems and applications, John Sylvester, University of Oregon; and Gunther A. Uhlmann.
Abstracts for consideration for these sessions should
have been .submitted by the March 5, 1991 deadline. This
deadline was previously published in the Calendar of AMS
Meetings and Conferences and in the Invited Speakers and
Special Sessions section of Notices.
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The meeting registration desk will be located in the third
floor Atrium of Neuberger Hall and will be open from 8:00
a.m. to 5:00 p.m. on Friday, June 14, and from 8:00 a.m.
to noon on Saturday, June 15. The registration fees are $30
for members ofthe AMS, $45 for nonmembers, and $10 for
students or unemployed mathematicians.
Petition Table
A petition table will be set up in the registration area.
Additional information about petition tables can be found in
a box in the Orono Mathfest announcement in this issue of
Notices.
Accommodations
A block of rooms is being held in the Portland Student
Services dormitory in Montgomery Hall on the PSU campus.
All rooms are single occupancy and arrangements can be
made to stay longer than the time of the conference. After
May 15, 1991, reservations at Montgomery Hall will be
accepted only on a space available basis. Montgomery Hall
offers meal service to its residents. Rates are $32 per night,
per person with three meals; $30 per night, per person with
two meals; and $28 per night, per person with one meal.
Portland Student Services can be reached at the toll free
number 800-547-8887 (extension 4333) between the hours of
9:00a.m. and 5:00p.m. Pacific Standard Time (PST). After
hours, housing registration and check-in must be arranged
in advance. Participants should make their own reservations
and directly mention the AMS meeting. Participants are
advised to make reservations for accommodations as early
as possible since the meeting is being held at the same time
as Portland's Rose Festival.
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Meetings

A - Neuberger Hall
B- Professional Schools Bldg. (School of Business Administration)
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Although rooms have not been blocked at the following
locations, they are included for participants' information.
Rates are subject to change and a nine percent tax. Participants should identify themselves with the AMS meeting. All
hotels listed are within a ten-minute walk or a five-minute
free bus ride to the PSU campus. The AMS is not responsible for rate changes or the accommodations offered by
these hotels/motels.
Mallory Motor Hotel
729 SW 15th Street, Portland, OR 97207
Telephone: 800-232-8650
Single $40

Double $45

Portland Inn
1414 SW 6th Street, Portland, OR 97207
Telephone: 800-648-6440
Single $55

Double $65

Red Lion Inn-Portland Center
310 SW Lincoln, Portland, OR 97207
Telephone: 503-221-0450
Single $97

Double $112

Weather and Local Attractions

Food Service
The Smith Memorial Center adjacent to Neuberger Hall
offers the usual university fare at reasonable prices. Campus
environs and Portland's downtown feature many excellent
restaurants, brew pubs, and fast food establishments, all
within a short walk or free bus ride from the meeting
location. Complete listings will be available at the meeting
registration desk.
Parking
Free parking will be available in the PSU parking structure
located at 6th Street and Hall.
Travel and Local Information
To reach the PSU campus at the south end of Portland's
downtown: FROM PORTLAND INTERNATIONAL AIRPORT: Take any of several airport buses to one of the
major downtown hotels (e.g. the Hilton or Heathman). PSU
is then a short walk (less than ten minutes) south on
Broadway Ave. Alternately, take the Tri-Met #12 (Sandy
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Blvd) bus directly to the PSU campus south of the downtown transit mall, disembarking at the 5th and Hall stop.
Neuberger Hall is two blocks west at Broadway and Hall.
By taxi, PSU is approximately seven miles from the airport. FROM UNION STATION (AMTRAK) AND THE
TRAILWAYS/GREYHOUND BUS TERMINAL: Take any
Tri-Met bus downtown to the 5th Street transit mall and
transfer to any bus servicing a "rose" stop. All of these
buses come to the PSU campus south of the downtown
transit mall, disembark at the 5th and Hall stop. Neuberger
Hall is now two blocks west at Broadway and Hall. All
Tri-Met buses and Portland's light rail system (MAX) are
free in the downtown area. BY AUTOMOBILE: If arriving
on I-5 from either the north or south, take I-405 to exit 1C
(6th Ave.). The PSU campus is one block west. If arriving
from the east on I-84, proceed to the western terminus of
I-84 at the interchange with I-5 and proceed south on I-5
approximately one mile to the junction of I-405. Take I-405
to exit 1C (6th Ave.). The PSU campus is one block west.
If arriving on Hwy. 26 from the west, take I-405 one-half
mile south from the interchange with Hwy. 26 to exit 1C
(6th Ave.). The PSU campus is one block west.

Portland's weather in mid-June is usually balmy with daily
highs in the mid 70's and lows in the mid 50's (Fahrenheit).
Participants should be aware that it can be cool and rainy at
any time.
Portland's world famous Rose Festival will be in full
swing during the time of the meeting featuring parades
and cultural events, as well as a family fun center along
Portland's river front. Saturday Market, the Northwest's
premier showcase of arts and crafts, is a free five-minute
MAX ride from downtown Portland. Portland also enjoys a
well established micro-brewing industry. Several well-known
critics have pronounced the local beers "the best in North
America". Many local breweries feature attached pubs.
A half-hour drive from Portland will take one to Oregon's
wine country or the Columbia Gorge. An hour drive will
take one to the Oregon coast or to the Cascade Mountains.
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Lance W. Small
Associate Secretary
La Jolla, California

Invited Speakers and
Special Sessions

Invited Speakers
at AMS Meetings

Organizers and Topics
of Special Sessions

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.

The list below contains all the information about Special
Sessions at meetings of the Society available at the time
this issue of Notices went to the printer. The section below
entitled Information for Organizers describes the timetable
for announcing the existence of Special Sessions.

Portland, OR, June 1991
Please refer to the first announcement of this meeting which
begins on page 225 of the March Notices.
Orono, ME, August 1991
Please refer to the first announcement of this meeting
elsewhere in this issue.
Philadelphia, PA, October 1991
Michael T. Anderson
Marjorie Senechal
Abbas Bahri
Panagiotis E. Souganidis
Fargo, ND, October 1991
Ian D. Macdonald
Henry C. Wente
Harald Upmeier
Sylvia M. Wiegand

June 1991 Meeting in Portland, Oregon
Western Section
Associate Secretary: Lance W. Small
Deadline for organizers: Expired
Deadline for consideration: Expired

Please refer to the first announcement of this meeting on
page 225 in the March Notices.

August 1991 Meeting in Orono, Maine
Associate Secretary: Joseph A. Cima
Deadline for organizers: Expired
Deadline for consideration: May I, 1991
(Please note that this deadline has changed)

Please refer to the first announcement of this meeting
elsewhere in this issue.

October 1991 Meeting in Philadelphia, Pennsylvania
Eastern Section
Associate Secretary: W. Wistar Comfort
Deadline for organizers: Expired
Deadline for consideration: July 11, 1991

Baltimore, MD, January 1992
Michael E. Fisher
(Gibbs Lecture)
Cambridge, England, June 1992
(Joint meeting with the London Mathematical Society)
John M. Ball
Benedict H. Gross
Lawrence Craig Evans
Nigel J. Hitchin
Invited addresses at Sectional Meetings are selected
by the Section Program Committee, usually twelve to
eighteen months in advance of a meeting. Members wishing
to· nominate candidates for invited addresses should send
the relevant information to the Associate Secretary for
the Section who will forward it to the Section Program
Committee.

Michael T. Anderson and Jeff Cheeger, Recent progress in
Ricci curvature and related topics
Boris A. Datskovsky and Marvin I. Knopp, Modular forms,
arithmetic algebraic geometry
James F. Davis, Ronnie Lee, and Julius L. Shaneson, Surge1y
theory and singular spaces
Leon Ehrenpreis and Eric L. Grinberg, Geometric analysis
Janos Galambos, Extreme value theory
David R. Hill, Computational experiments for numerical
analysis instruction
Nicholas Ranges and A. Alexandrou Himonas, Applications
of microlocal analysis to partial differential equations
Bruce A. Kleiner and Robert B. Kusner, Variational problems
in low dimensional geometry
Martin Lorenz and Shari A. Prevost, Rings and representations
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Doris Schattschneider and Marjorie Senechal, Tilings
Halil Mete Saner and Panagiotis E. Souganidis, Phase
transitions and/or front propagation
Daniel B. Szyld, Numerical linear algebra

October 1992 Meeting in Dayton, Ohio
Central Section
Associate Secretary: Andy R. Magid

October 1991 Meeting in Fargo, North Dakota
Central Section
Associate Secretary: Andy R. Magid

January 1993 Meeting in San Antonio, Texas
Associate Secretary: W. Wistar Comfort

Deadline for organizers: Expired
Deadline for consideration: July 11, 1991

Joseph P. Brennan and Sylvia M. Wiegand, Commutative
algebra
Dogan Comez, Ergodic theory
Robert D. Gulliver and Henry C. Wente, The geometry of
equilibrium configurations
David B. Jaffe, Algebraic geometry
Satyanad Kichenassamy, Nonlinear wave equations
Kendall E. Nygard, Operations research
James H. Olsen and Mark Pavicic, Mathematical foundations
of computer graphics
Justin R. Peters III and Warren R. Wogen, Nonselfadjoint
operator algebras
Norberta Salinas and Harald Upmeier, Multidimensional
complex analysis and operator theory
Warren E. Shreve, Graph theory
Vasant A. Ubhaya, Approximation theory
Abraham Ungar, Lorentz transformations and spacetime
geometry

November 1991 Meeting in Santa Barbara, California
Western Section
Associate Secretary: Lance W. Small
Deadline for organizers: Expired
Deadline for consideration: July 11, 1991

January 1992 Meeting in Baltimore, Maryland
Associate Secretary: Lance W. Small
Deadline for organizers: April 8, 1991
Deadline for consideration: September 11, 1991

March 1992 Meeting in Tuscaloosa, Alabama
Southeast Section
Associate Secretary: Joseph A. Cima
Deadline for organizers: June 13, 1991
Deadline for consideration: To be announced

March 1992 Meeting in Springfield, Missouri
Central Section
Associate Secretary: Andy R. Magid
Deadline for organizers: June 26, 1991
Deadline for consideration: To be announced

April1992 Meeting in Bethlehem, Pennsylvania
Eastern Section
Associate Secretary: W. Wistar Comfort
Deadline for organizers: July 11, 1991
Deadline for consideration: To be announced

June 1992 Meeting in Cambridge, England
(Joint Meeting with the London Mathematical Society)
Associate Secretary: Robert M. Fossum
Deadline for organizers: September 28, 1991
Deadline for consideration: To be announced
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Deadline for organizers: January 30, 1992
Deadline for consideration: To be announced

Deadline for organizers: April 13, 1992
Deadline for consideration: To be announced

May 1993 Meeting in DeKalb, Illinois
Associate Secretary: Andy R. Magid
Deadline for organizers: August 21, 1992
Deadline for consideration: To be announced

August 1993 Meeting in Vancouver,
British Columbia, Canada
Associate Secretary: Lance W. Small
Deadline for organizers: November 11, 1992
Deadline for consideration: To be announced

October 1993 Meeting in Galveston, Texas
Associate Secretary: Andy R. Magid
Deadline for organizers: January 22, 1993
Deadline for consideration: To be announced

January 1994 Meeting in Cincinnati, Ohio
Associate Secretary: Joseph A. Cima
Deadline for organizers: April 5, 1993
Deadline for consideration: To be announced

January 1995 Meeting in Denver, Colorado
Associate Secretary: Andy R. Magid
Deadline for organizers: April 20, 1994
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

Information for Organizers
Special Sessions at Annual and Summer Meetings are held
under the supervision of the Program Committee for National
Meetings (PCNM). They are administered by the Associate
Secretary in charge of that meeting with staff assistance
from the Meetings and Editorial Departments in the Society
office in Providence.
According to the "Rules for Special Sessions" of the
Society, Special Sessions are selected by the PCNM from
a list of proposed Special Sessions in essentially the same
manner as Invited Speakers are selected. The number
of Special Sessions at a Summer or Annual Meeting
is limited. The algorithm that determines the number of
Special Sessions allowed at a given meeting, while simple,
is not repeated here, but can be found in "Rules for Special
Sessions" on page 614 in the April 1988 issue of Notices.
Each Invited Speaker is invited to generate a Special
Session, either by personally organizing one or by having a
Special Session organized by others. Proposals to organize a
Special Session are sometimes requested either by the PCNM
or by the Associate Secretary. Other proposals to organize a
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Special Session may be submitted to the Associate Secretary
in charge of that meeting (who is an ex-officio member of the
committee and whose address may be found below). These
proposals must be in the hands of the PCNM at least nine
months prior to the meeting at which the Special Session is
to be held in order that the committee may consider all the
proposals for Special Sessions simultaneously. Proposals that
are sent to the Providence office of the Society, to Notices,
or directed to anyone other than the Associate Secretary will
have to be forwarded and may not be received in time to be
considered for acceptance.
It should be noted that Special Sessions must be announced in Notices in such a timely fashion that any member
of the Society who so wishes may submit an abstract for
consideration for presentation in the Special Session before
the deadline for such consideration. This deadline is usually
three weeks before the deadline for abstracts for the meeting
in question.
Special Sessions are very effective at Sectional Meetings
and can usually be accommodated. The processing of
proposals for Special Sessions for Sectional Meetings is
handled in essentially the same manner as for Annual
and Summer Meetings by the Section Program Committee.
Again, no Special Session at a Sectional Meeting may be
approved so late that its announcement appears past the
deadline after which members can no longer send abstracts
for consideration for presentation in that Special Session.
The Society reserves the right of first refusal for the
publication of proceedings of any Special Session. These
proceedings appear in the book series Contemporary Mathematics.
More precise details concerning proposals for and organizing of Special Sessions may be found in the "Rules for
Special Sessions" or may be obtained from any Associate
Secretary.
Proposals for Special Sessions to the
Associate Secretaries
The programs of Sectional Meetings are arranged by the
Associate Secretary for the section in question:
Western Section
Lance W. Small, Associate Secretary
Department of Mathematics
University of California, San Diego
La Jolla, CA 92093
Electronic mail: g..small@math.ams.com
(Telephone 619-534-3590)
Central Section
Andy R. Magid, Associate Secretary
Department of Mathematics
University of Oklahoma
601 Elm PHSC 423
Norman, OK 73019
Electronic mail: g..magid@math.ams.com
(Telephone 405-325-6711)
Eastern Section
W. Wistar Comfort, Associate Secretary
Department of Mathematics
Wesleyan University
Middletown, CT 06457
Electronic mail: g_comfort@math.ams.com
(Telephone 203-347-9411)

Southeastern Section
Joseph A. Cima, Associate Secretary
Department of Mathematics
University of North Carolina, Chapel Hill
Chapel Hill, NC 27599-3902
Electronic mail: g__cima@math.ams.com
(Telephone 919-962-1050)
As a general rule, members who anticipate organizing Special Sessions at
AMS meetings are advised to seek approval at least nine months prior to the
scheduled date of the meeting. No Special Sessions can be approved too late
.
to provide adequate advance notice to members who wish to participate..
Proposals for Special Sessions at the June 29-July I, 1992, meeting m
Cambridge, England, only should be sent to Professor Fossum at the Department
of Mathematics, University of lllinois, Urbana, 1L 61801, Telephone: 217-2441741, Electronic mail: rmf@math.ams.com

Information for Speakers
A great many of the papers presented in Special Sessions at
meetings of the Society are invited papers, but any member
of the Society who wishes to do so may submit an abstract
for consideration for presentation in a Special Session,
provided it is received in Providence prior to the special
early deadline announced above and in the announcements of
the meeting at which the Special Session has been scheduled.
Contributors should know that there is a limitation in size
of·a single Special Session, so that it is sometimes true that
all places are filled by invitation. Papers not accepted for
a Special Session are considered as ten-minute contributed
papers.
Abstracts of papers submitted for consideration for presentation at a Special Session must be received by the
Providence office (Editorial Department, American Mathematical Society, P. 0. Box 6248, Providence, RI 02940) by
the special deadline for Special Sessions, which is usually
three weeks earlier than the deadline for contributed papers
for the same meeting. The Council has decreed that no
paper, whether invited or contributed, may be listed in the
program of a meeting of the Society unless an abstract of the
paper has been received in Providence prior to the deadline.
Electronic submission of abstracts is available to those
who use the 1E,X typesetting system. Requests to obtain
the package of files may be sent electronically via the
Internet to abs-request@math.ams.com. Requesting the
files electronically will likely be the fastest and most
convenient way, but users may also obtain the package
on IBM or Macintosh diskettes, available free of charge
by writing to: Electronic Abstracts, American Mathematical
Society, Publications Division, P.O. Box 6248, Providence,
RI 02940, USA. When requesting the abstracts package,
users should be sure to specify whether they want the plain
1E,X, AMS-'IEX, or the mEX package.

Number of Papers Presented
Joint Authorship
Although an individual may present only one ten-minute
contributed paper at a meeting, any combination of joint
authorship may be accepted, provided no individual speaks
more than once. An author can speak by invitation in more
than one Special Session at the same meeting.
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An individual may contribute only one abstract by title
in any one issue of Abstracts, but joint authors are treated
as a separate category. Thus, in addition to abstracts from
two individual authors, one joint abstract by them may also
be accepted for an issue.

Site Selection for Sectional Meetings
Sectional Meeting sites are recommended by the Associate
Secretary for the Section and approved by the Committee of

Associate Secretaries and Secretary. Recommendations are
usually made eighteen to twenty-four months in advance.
Host departments supply local information, ten to twelve
rooms with overhead projectors for contributed paper sessions and special sessions, an auditorium with twin overhead
projectors for invited addresses, and registration clerks. The
Society partially reimburses for the rental of facilities and
equipment, and for staffing the registration desk. Most host
departments volunteer; to do so, or for more information,
contact the Associate Secretary for the Section.

Symposium on Some Mathematical Questions in Biology
Theoretical approaches for predicting spatial effects in ecological systems
San Antonio, Texas, August 1991
The twenty-fifth annual Symposium on Some Mathematical
Questions in Biology on Theoretical approaches for predicting spatial effects in ecological systems will be held during
the Annual Meeting of the Ecological Society of America,
August 4-8, 1991 in the San Antonio Convention Center
in San Antonio, Texas. The symposium is sponsored by
the American Mathematical Society, the Society for Industrial and Applied Mathematics (SIAM), and the Society for
Mathematical Biology (SMB).
The AMS-SIAM-SMB Committee on Mathematics in
the Life Sciences serves as the Organizing Committee for
the symposium. The committee at the time this topic was
selected consisted of Jack D. Cowan, James W. Curran,
Marcus B. Feldman, Eric S. Lander, Marc Mangel, and
James D. Murray. Robert H. Gardner serves as organizer.
The theme of the symposium is Theoretical approaches
for predicting spatial effects in ecological systems. There will
be one afternoon session including six 30-minute lectures.
The names and affiliations of the speakers and titles are
as follows (* denotes presenter):
Debra P. Coffin*, William K. Lauenroth, and Ingrid
C. Burke, Colorado State University, Spatial dynamics in
recovery of shortgrass steppe ecosystems;
Virginia H. Dale*, Frank Southworth, Robert V.
O'Neill, and Robert Frohn, Oak Ridge National Labo-
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ratory, Simulating spatial patterns and socio-economic and
ecologic effects of land use change in Rondonia, Brazil;
Bruce T. Milne, University of New Mexico, Albuquerque, Renormalization relations for spatial models;
Stephen W. Pacala, University of Connecticut, Storrs,
Neighborhood population dynamics models;
John Pastor*, John Bonde, C. A. Johnston and R. J.
Naiman, University of Minnesota, Duluth, A mathematical
treatment of the spatially dependent stabilities of beaver
ponds;
Wilfred F. Wolff, University of Tennessee, Knoxville, A
spatial individual-oriented model for a wading bird nesting
colony.
Proceedings of the symposium will be published by
the AMS in the series Lectures on Mathematics in the Life
Sciences.
Information about registration and housing can be found
in the March issues of Bioscience and in the Bulletin of the
Ecological Society of America or by contacting the Mathematical Biology Symposium Conference Coordinator, AMS,
Post Office Box 6887, Providence, RI 02940, by telephone
401-455-4146, by electronic mail BAV@MATH.AMS.COM,
by FAX 401-455-4004.
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Call For Topics
For 1993 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 1993. 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 Meetings Department,
American Mathematical Society, P.O. Box 6887, Providence,
RI 02940; telephoning 401-455-4146; or sending electronic
mail to MEET@MATH.AMS.COM.
Individuals willing to serve as organizers should be
aware that the professional meetings staff 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 affiliations of proposed members and the chairman of the
Organizing Committee; (2) a one- to two-page description
addressing the focus of the topic, including the importance
and timeliness 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 Department in their selection of
an appropriate site.

1993 AMS Summer 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 15-19. There should be a period of at
least two weeks between them. Proceedings are published by
the AMS as volumes in the series Proceedings of Symposia
in Pure Mathematics.
Current and recent topics:
1988- Operator theory/Operator algebras and applications,

organized by William B. Arveson of the University of
California, Berkeley, and Ronald G. Douglas of the State
University of New York at Stony Brook.
1989-Several complex variables and complex geometry,
organized by Steven G. Krantz of Washington University.
1990-Di.fferential geometry, organized by Robert E. Greene
of the University of California, Los Angeles, and ShingThng Yau of Harvard University.
1991-Algebraic groups and their generalizations, William
Haboush, University of Illinois, Urbana-Champaign
1992-Proposal not yet selected.
Deadline For Suggestions:

September 1, 1991

1993 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. Papers from the
symposia are published by the AMS as volumes in the series
Lectures on Mathematics in the Life Sciences.
Current and recent topics:
1988-Dynamics of excitable media, organized by Hans G.
Othmer of the University of Utah.
1989-Sex allocation and sex change: Experiments and models, organized by Marc Mangel of the University of California, Davis.
1990-Neural Networks, organized by Jack D. Cowan of
the University of Chicago.
1991 -Theoretical approaches for predicting spatial effects in
ecological systems, organized by Robert H. Gardner, Oak
Ridge National Laboratories.
1992-Proposal not yet selected.
Deadline For Suggestions: September 1, 1991

1993 AMS-SIAM Summer Seminar
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
and newcomers can learn about the field. Proceedings are
published by the AMS as volumes in the series Lectures in
Applied Mathematics.
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Current and recent topics:
1988- Computational solution of nonlinear systems of equations, organized by Eugene Allgower of Colorado State
University.
1989-The mathematics of random media, organized by
Werner Kohler of Virginia Polytechnic Institute and State
University and Benjamin White of Exxon Research &
Engineering Company.
1990-Vortex dynamics and vortex methods, organized by
Claude Greengard of IBM T. J. Watson Research Center and
Christopher R. Anderson of the University of California,
Los Angeles.
1991-No seminar held.
1992-Proposal not yet selected.
Deadline For Suggestions:

September 1, 1991

1993 AMS-IMS-SIAM 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
Industrial and Applied Mathematics (SIAM), emulate the
scientific structure of those held at Oberwolfach and represent diverse areas of mathematical activity, with emphasis
on areas currently 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 tenth series of one-week conferences, being held in 1991, are: Stochastic modeling and
statistical inference for selected problems in biology; Graph
minors; Theory and applications of multivariate time series
analysis; Stochastic inequalities; Biojluiddynamics; Motives;
Mathematical aspects of classical field theory; and Systems
of coupled oscillators.

A
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If proceedings are published by the AMS, they appear
as volumes in the series Contemporary Mathematics.

Deadline For Suggestions:

February 1, 1992

Call for Topics for
1993 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:
Unreasonable effectiveness of number theory (August
1991), Probabilistic combinatorics and its applications (January 1991), Combinatorial games (August 1990), Mathematical questions in robotics (January 1990), Cryptology and
computational number theory (August 1989), Matrix theory
and applications (January 1989), Chaos and fractals (August
1988), Computational Complexity Theory (January 1988).
Proceedings are published by the Society as volumes in the
series Proceedings ofSymposia in Applied Mathematics, with
the approval of the Editorial Committee.
Deadline for Suggestions: Suggestions for the January
1993 course should be submitted by July 1, 1991; suggestions for the August 1993 course should be submitted by
December 1, 1991.
Submit suggestions to: Dr. James W. Maxwell, AMS, P.O.
Box 6248, Providence, RI 02940.

This is the second edition of The Joy of Tf5)<, the user-friendly
guide to A_MS-TE)<, which is a software package based on the
revolutionary computer typesetting language TE)<. A.A$-TEX
was designed to simplify the typesetting of mathematical
quantities, equations, and displays, and to format the output
according to any of various preset style specifications. This
second edition of Joy has been updated to reflect the changes
introduced in Version 2.0 of the A.A$-TEX macro package.
The first two parts of the manual, ··starters'" and ""Main
Courses,'" teach the reader how to typeset the kind of text and
mathematics one ordinarily encounters. ··sauces and Pickles;·
the third section, tr.eats more exotic problems and includes
a 60-page dictionary on special techniques. The manual
also includes descriptions of conventions of mathematical
typography to help the novice technical typist. Appendices
list handy summaries of frequently used and more esoteric
symbols.
This manual will" prove useful for technical typists as well as
scientists who prepare their own manuscripts. For the novice,
exercises sprinkled generously throughout each chapter
encourage the reader to sit down at a terminal and learn
through experimentation.

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

All prices subject ID change. Free shipment by
surface; for air delivery, please add $6.50 per title.
Prepaymsnt required. Order from American
Mathematical Society, P.O. Box 1571, Annex
Station, Providence, Rl 02901-1571, or call toll free
800-321-4AMS (321-4267) in the oontinsntal U.S.
and Canada to charge with VISA or MasterCard.

1991. IMACS Symposium on Parallel and
Distributed Computing in Engineering Systems, Athens, Greece. (Jul./Aug. 1990, p. 741)
Spring 1991. IMACS International Symposium on Iterative Methods in Linear Algebra, Brussels Free Univ., Brussels, Belgium.
(Mar. 1990, p. 334)
* 1991-1992. Mittag-Leffler Institute Academic Program for 1991-1992: Combinatorics, Djursholm, Sweden.
PROGRAM: Emphasis will mainly be on
algebraic and geometric aspects.
CALL FOR PAPERS: Application deadline for postdoctoral fellowships: April 1,
1991.
INFORMATION: A. Bjomer, Dept. of Mathematics, KTH, S-100 44 Stockholm, Sweden, or D. Laksov, Institut Mittag-Leffler,
Auraviigen 17, S-182 62 Djursholm, Sweden.

April1991
15-19. IMA Workshop on Variational Problems, University of Minnesota, Minneapolis,
MN. (Sep. 1990, p. 935)
17-18. Workshop on Cellular Automata,
Center for Scientific Computing, Helsinki,
Finland. (Feb. 1991, p. 139)
* 18. Thirteenth N.M. Riviere Memorial Lecture, University of Minnesota, Minneapolis,
MN.
PROGRAM: The lecture, entitled "Fourier
transform for differential equations" will
be given by Bernard Malgrange of the
Universite de Grenoble 1, Institut Fourier.
INFORMATION: E. Fabes, School of Mathematics, University of Minnesota, Minneapolis, MN 55455; 612-625-5591. Please
state if you wish reservations (single or
double) and for which nights.
18-20. Determinantal Ideals and Representation Theory, University of Arkansas,
Fayetteville, Arkansas. (Sep. 1990, p. 935)
20-21. Wabash Extramural Modern Analysis Miniconference, Indiana University-Purdue University, Indianapolis, IN. (Dec. 1990,
p. 1453)
21-24. SUPER!: Supercomputing by University People for Education and Research,
Park City, UT. (Nov. 1990, p. 1284)
21-27. Numerical Linear Algebra, Oberwolfach, Federal Republic of Germany. (Jul./Aug.
1990, p. 743)
21-May 4. NATO ASI Finite and Infinite
Combinatorics in Sets and Logic, Banff,
Canada. (Dec. 1990, p. 1453)
* 22-25. NCGA '91, Chicago, IL.
PROGRAM: The twelfth annual conference and exposition sponsored by the Na-

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. (Information on
meetings of the Society, and on meetings sponsored by the Society, will be found inside the
front cover.)
AN ANNOUNCEMENT will be published in Notices if it contains a call for papers, and specifies
the place, date, subject (when applicable), and the speakers; a second full 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, narries 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 Notices, care of the American
Mathematical Society in Providence.
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 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 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.

tional Computer Graphics Association is
dedicated to all applications of computer
graphics. NCGA '91 will feature more
than 200 exhibitors and a comprehensive conference program geared to these
major computer graphics user areas: engineering; architecture; graphic design and
publishing; MIS/IRM; marketing, sales,
and finance; research and development;
manufacturing and operations. The National Computer Graphics Association is a
non-profit organization of individuals and
major companies dedicated to developing and promoting the computer graphics
industry and to improving applications
in business, industry, government, science
and the arts.
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INFORMATION: B. Cramblitt, Cramblitt
& Co., 919-481-4599; S. Sutton, NCGA,
2722 Merrilee Dr., Suite 200, Fairfax,
VA 22031; 703-698-9600 (ext. 336); Fax:
703-560-2752.
23-26. Mathematical and Numerical Aspects of Wave Propagation Phenomena,
Strasbourg, France. (Jul./Aug. 1990, p. 743)
25. Mathematics as a Humanistic Discipline, Newtonville, MA. (Mar. 1991, p. 238)
* 25-27. Cohomology of Groups, Louisianna
State University, Baton Rouge, LA.
INFORMATION: J. Hurrelbrink, N.W. Stoltz
fus, or S.H. Weintraub, Dept. of Math.,
LSU, Baton Rouge, LA 70803-4918; 504388-1665.
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26---28. Similarity Solutions of Differential
Equations, University of Pittsburgh, PA. (Feb.
1991, p. 139)
26---28. First Eugene Lukacs Symposium,
Bowling Green State University, Bowling
Green, OH. (Dec. 1990, p. 1453)
28-May 4. Deductive Systems, Oberwolfach,
Federal Republic of Germany. (Apr. 1990,

7-14. Singapore Number Theory Workshop, National Univ. of Singapore, Kent
Ridge, Singapore. (Jul./Aug. 1990, p. 743)
9-11. A Conference on History, Geometry,
and Pedagogy in honor of the 80th birthday of Howard Eves, University of Central
Florida, Orlando, FL. (Nov. 1990, p. 1285)
10---12. Conference on Multidimensional
p. 501)
Complex Potential Theory, Ste-Adele
(Quebec). (Mar. 1991, p. 238)
29-May 2. Joint U.S.-French Workshop on
Applied Stochastic Analysis, Rutgers Uni12-18. Nichtlineare Evolutionsgleichungen,
versity, New Brunswick, NJ. (Nov. 1990,
Oberwolfach, Federal Republic of Germany.
p. 1285)
(Apr. 1990, p. 501)
29-May 9. NATO - Advanced Study Insti13-17. Conference in Harmonic Analysis
tute: Approximation Theory, Spline Funcin Honor of E.M. Stein, Princeton University,
tions and Applications, Maratea, Italy (South
Princeton, NJ. (Mar. 1990, p. 334)
of Naples). (Mar. 1991, p. 238)
13-18. IMA Workshop on Degenerate Dif29-May 10. NATO Advanced Study Infusions, University of Minnesota, Minneapostitute on Approximation Theory, Spline
lis, MN. (Sep. 1990, p. 935)
Functions and Applications, Maratea, Italy.
15-17. Third IEEE Conference on Com(Feb. 1991, p. 139)
puter Workstations: Accomplishments and
Challenges, Falmouth (Cape Cod), MA. (Sep.
1990, p. 936)
15-18.
International Conference on Theory
May 1991
and Applications of Differential Equations,
May/June 1991. Summer Workshop on
University of Texas-Pan American, Edinburg,
Calculus, Computer, Concepts, and CoopTX. (Dec. 1990, p. 1454)
erative Learning, Purdue University, West
16---18. International Conference on ComLafayette, IN. (Nov. 1990, p. 1285)
putational Number Theory and CombinaMay/June 1991. IMACS Workshop on Decitorics, in Honor of J.L. Selfridge, Northern
sion Support Systems and Qualitative ReaIllinois University, DeKalb, lL. (Mar. 1991,
soning, Toulouse, France. (Mar. 1990, p. 334)
p. 239)
2-3. Twenty-Second Annual Pittsburgh
16---21.
NSF-CBMS Regional Research
Conference on Modeling and Simulation,
Conferences in the Mathematical Sciences:
University of Pittsburgh, PA. (Sep. 1990,
New Trends in Nonlinear Control Theory,
p. 935)
Louisiana State University, LA. (Dec. 1990,
2--4. International Conference on Polyp. 1454)
nomials with concentration at low degrees:
17-18. Annual Regional Group Theory
From Analysis and Number Theory to ComConference, Bucknell Univ., Lewisburg, PA.
puter Science and Symbolic Computation,
(Jan. 1991, p. 45)
Paris, France. (Nov. 1990, p. 1285)
17-20. Conference/Workshop on Contin* 3-8. International Conference and School- uum Theory and Dynamical Systems, UniSeminar on Stochastic Partial Differential
versity of Southwestern Louisianna, Lafayette,
Equations, University of North Carolina,
LA. (Dec. 1990, p. 1454)
Charlotte, NC.
19-23. 1991 New Zealand Mathematics
Colloquium, University of Otago, Dunedin.
CHAIRMEN: A.V. Balakrishnan, Los An(Mar. 1991, p. 239)
geles; G. Kallianpur, Chapel Hill; B.L.
Rozovskii, Los Angeles.
19-25. Differentialgeometrie im Grossen,
INFORMATION: V. Davis, Dept. of Math.,
Oberwolfach, Federal Republic of Germany.
UNC-Charlotte, Charlotte, NC 28223; 704(Apr. 1990, p. 501)
547-4959; email: spdeconf@unccvm.bitnet.
20---24. Eleventh International Conference
on
Distributed Computing Systems, Arling5-11.
Darstellungstheorie Endlich-Diton, TX. (Sep. 1990, p. 936)
mensionaler Algebren, Oberwolfach, Federal Republic of Germany. (Jul./Aug. 1990, * 20---24. The Eleventh Annual International
Center for Nonlinear Studies Conference on
p. 743)
Experimental Mathematics: Computational
6---8. Fifth SIAM International SympoIssues in Nonlinear Science, J.R. Oppenc
sium on Domain Decomposition Methods
heimer Study Center, Los Alamos, NM.
for Partial Differential Equations, Norfolk,
VA. (Jul./Aug. 1990, p. 743)
PROGRAM: This conference will focus on
7-10. IMACS Symposium on Modelling
computational issues, numerical methods
and Simulation of Control Systems, Casaand mathematical models for reliable, efblanca, Morocco. (Mar. 1990, p. 334)
ficient computer simulations of nonlinear
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phenomena. There will be survey talks
on current research and applications of
numerical methods for solving ordinary
and partial differential equations, including adaptive grid generation, symplectic
difference approximations, methods for
multiple time and space scales, and methods for solving large nonlinear systems.
INVITED SPEAKERS AND TOPICS: C.
Anderson (UCLA), Vortex methods for
computational fluid dynamics; T. Banks
(USC), Parameter estimation; T. Chan
(UCLA), Domain decomposition methods
for PDEs; S.-Y. Chen (LANL), Lattice
gas methods for complicated flows; P.
Colella (UCB), Computational fluid dynamics; K. Eggert (LANL/EES), Lattice
gas methods for complicated flows; B. Enquist (UCLA), Numerical methods and homogenization; J. Flaherty (RPI), Adaptive
mesh methods for PDEs; P. Ford (LANL),
Man/Machine interfaces, distributed computer systems; B. Gear (NEC), Methods
with special properties; G. Glatzmaier
(LANL), Modeling the global 3D dynamics of the Earth's atmosphere and interior;
C. Grebogi (U. MD), Simulations and
analysis of chaotic dynamics; L. Greengard (NYU), Fast algorithms for particle
simulations; C. Hansen (LANL), Visualization of scientific data; B. Henshaw
(IBM), Spectral and vortex methods for
calculating fluid flows; A. Iserles (Cambridge), Analysis of numerical methods
for ODEs; H.-0. Kreiss (UCLA), Multiple time and space scales in PDEs; P. Lax
(NYU), Deterministic analogues of turbulence; T. Manteuffel (UC Denver), Adaptive acceleration methods for algebraic
systems; B. Newman (UCLA), Scaling
laws for failure in self-similar systems; S.
Osher (UCLA), Image enhancement using
nonlinear PDEs; L. Petzold (LLNL), Numerical methods for differential algebraic
systems; J. Saltzman (LANL), Adaptive
mesh methods for PDEs; J.M. Sanz-Sema
(U. Valadolid), Numerical methods for
differential equations; G. Strang (MIT),
Wavelets and numerical methods; E. Titi
(Comell/UC Irvine), Approximations of
inertial manifolds; G. Tryggvason (U.
Mich.), Dynamics and modeling of interfaces; B. Wendroff (LANL), Numerical
methods for PDEs; A. Winfree (U Az),
Pattern formation in biological systems.
INFORMATION: M. Hyman, 505-667-6294,
jh@lanl.gov or B. Rhodes 505-667-1444,
office@cnls.lanl.gov; Fax: 505-665-2659.

* 20---26.

Conference on Diophantine Approximation and Analytic Number Theory,
Brigham Young University, Provo, Utah.
INVITED SPEAKERS: H. Cohn, T. Cusick,
J. Lagarias, M. Sheingom, G. Szekeres.
INFORMATION: A.D. Pollington, Dept.

Meetings and Conferences

of Math., BYU, Provo, Utah 84604;
email: andy@hamblin.mayh.byu.edu; 801378-6888.
21-24. Quantization and Microlocal Analysis, Reims, France. (Jan. 1991, p. 46)
22-24. Second International Conference on
Algebraic Methodology and Software Technology, (AMAST), Iowa City, Iowa. (Apr.
1990, p. 501)
23-24. Thirteenth Symposium on Mathematical Programming with Data Perturbations, George Washington Univ., Washington,
DC. (Feb. 1991, p. 140)
23-25. Sixth Annual Lehigh University
Geometry and Topology Conference, Bethlehem, PA. (Dec. 1990, p. 1454)
* 23-26. The Society for Exact Philosophy
1991 Annual Meeting, University of Victoria,
Victoria, B.C., Canada.
PROGRAM: Will feature papers on Automated Theorem Proving for Non-classical
logics.
INFORMATION: C.G. Morgan, Dept. of
Philosophy, Univ. of Victoria, Victoria,
B.C., Canada; tel: 604-721-7520; email:
morgan@uvphys. bitnet.
26-29.
Twenty-first International Symposium on Multi-Valued Logic, Victoria,
Canada. (Dec. 1990, p. 1454)
26-31. Signal Theory and Image Processing, Cetraro, Italy. (Sep. 1990, p. 936)
26-June 1. Optimalsteuerung und Variationsrechnung-Optimal Control, Oberwolfach, Federal Republic of Germany. (Apr.
1990, p. 501)
Workshop on Probabilistic
27-June 4.
Methods in Differential Equations, Technion, Haifa, Israel. (Feb. 1991, p. 140)
29-June 1. Eighth Biennial Conference of
the Association of Christians in the Mathematical Sciences, Wheaton College, Wheaton,
IL. (Jul./Aug. 1990, p. 743)
29-June 1. Methods in Module Theory,
University of Colorado, Colorado Springs,
CO. (Sep. 1990, p. 936)
30-31. Special Session on Polymer Configurations: Nonlinear and Nonlocal Diffusion
Problems, University of Minnesota, Minneapolis, MN. (Nov. 1990, p. 1286)
30-June 1. CMS Summer Meeting 1991,
Universite de Sherbrooke, Sherbrooke, Quebec.
(Mar. 1991, p. 239)
* 30-June 4. International Workshop on
Decidable Varieties, University of Waterloo,
Waterloo, Ontario, Canada.
PURPOSE: Due to the rapid progress being
made on the classification of varieties with
decidable first-order theories there will be
a one-week workshop on this subject at
the University of Waterloo.
INVITED SPEAKERS: R. McKenzie, M.

Albert, P. ldziak, J. Jeong, K. Keames, F.
Point, M. Valeriote, R. Willard.
INFORMATION: S. Burris, Dept. of Pure
Math., Univ. of Waterloo, Waterloo,
Ontario, Canada N2L 3G 1; email:
snburris@thoralf. waterloo.edu; Fax: 519746-6530.
May 31-June 1. Miniconference on Differential Equations, Utah State University,
Logan, UT. (Mar. 1991, p. 239)

June 1991
2-8. Diskrete Geometrie, Oberwolfach, Federal Republic of Germany. (Apr. 1990, p. 501)
3-7. 1991 Annual Meeting of the Statistical
Society of Canada, Toronto, Ontario, Canada.
(Mar. 1990, p. 334)
3-7. NSF-CBMS Regional Research Conferences in the Mathematical Sciences: Harmonic Analysis and Partial Differential
Equations, University of Missouri, St. Louis,
MO. (Dec. 1990, p. 1455)
3-8. International Singularity Conference,
Lille, France. (Nov. 1990, p. 1286)
3-10. Twenty-ninth International Symposium on Functional Equations, Wolfville,
N.S., Canada. (Mar. 1991, p. 239)
3-13. Fifth International Workshop in
Analysis and its Applications, KupariDubrovnik, Yugoslavia. (Nov. 1990, p. 1286)
5-7. Conference in Honor of Moshe Zakai,
Haifa, Israel. (Jan. 1991, p. 46)
5-15. A Normal Form for the NavierStokes Equations and Its Connection to
Turbulence, Mathematical Sciences Institute,
Cornell University, Ithaca, NY. (Jan. 1991,
p. 46)
9-12.
International Workshop on Elementary Operators and Applications, Heinrich Fabri-lnstitut der Universitiit Tiibingen,
Blaubeuren/Ulm, Federal Republic of Germany. (Nov. 1990, p. 1286)
9-12. Eleventh International Symposium
on Forecasting (ISF '91), New York. (Mar.
1991, p. 239)
9-14. Second International Conference
on Fixed Point Theory and Applications,
Dalhousie University, Halifax, Nova Scotia,
Canada. (Oct. 1990, p. 1138)
9-15. Singuliire Storungsrechnung, Oberwolfach, Federal Republic of Germany. (Apr.
1990, p. 501)
9-28. NSF Faculty Workshop on ComputerAided Instruction in Linear Algebra and
Differential Equations, University of New
Hampshire, Durham, NH. (Jan. 1991, p. 46)
10-14. Bernoulli Society Twentieth Conference on Stochastic Processes and their
Applications, Nahariya, Israel. (Nov. 1989,
p. 1254)
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10-14. Trent Homotopy Theory Conference, Trent Univ., Peterborough, Ontario,
Canada. (Jan. 1991, p. 46)
ll-July 5. Miniworkshop on Nonlinearity:
Fractals, Pattern Formation, Trieste, Italy.
(Jan. 1991, p. 46)
* 12-14. Fourth Viennese Workshop on Dynamic Economic Models and Optimal Control, Vienna, Austria.
INFORMATION: G. Feichtinger, University
of Technology, Argentinierstrasse 8, A1040 Vienna, Austria.
13-15. Western Sectional Meeting, Portland
State University, Portland, Oregon.
INFORMATION: W. Drady, American Math·
ematical Society, P.O. Box 6887, Providence, RI 02940.
13-19. Symposium on the Current State
and Prospects of Mathematics, Barcelona,
Spain. (Mar. 1991, p. 240)
14-15.
Eighth Auburn Miniconference
on Harmonic Analysis and Related Areas,
Auburn University, AL. (Mar. 1991, p. 240)
14-17. Symposium on Lattice Theory and
its Applications, in Honor of the 80th Birthday of Garrett Birkhoff, Darmstadt, Federal
Republic of Germany. (Oct. 1990, p. 1138)
* 14-21. Topological Methods in Modern
Mathematics (A symposium in honor of J.
Milnor's Sixtieth Birthday), SUNY at Stony
Brook, Stony Brook, NY.
ORGANIZING COMMITTEE: L.R. Goldberg (CUNY), H.B. Lawson, Jr., D. McDuff, A.V. Phillips.
CONFERENCE TOPICS: Global geometry,
topology and mathematical physics; algebraic geometry and K-theory; dynamical
systems.
INVITED SPEAKERS: H. Bass, J.-M. Bismut, S. Bloch, R. Bott, B. Branner, A.
Douady, Y. Eliashberg, H. Gillet, W.C. Hsiang, J. Hubbard, V. Jones, C.
McMullen, S.P. Novikov, G. Segal, L.
Siebenmann, I.M. Singer, J. Stasheff, W.
Thurston, C. Tresser, E. Whitten.
INFORMATION: Contact the committee or
G. Sciulli, lost. for Math. Sciences, SUNY,
Stony Brook, NY 11794-3660; 516-6327318; email: ims@math.sunysb.edu or
gsciulli@ sbccmail. bitnet.
16-19. Bar-Ilan Symposium on the Foundations of Artificial Intelligence, Ramat Gan,
Israel. (Nov. 1990, p. 1286)
16-22. Mathematische Methoden in der
Robotik, Oberwolfach, Federal Republic of
Germany. (Jan. 1991, p. 46)
17-19. Seventeenth International Workshop on Graph-Theoretic Concepts in Computer Science, Fischbachau near Munich,
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Federal Republic of Germany. (Jan. 1991,
p. 46)
17-21. 1991 International Symposium on
the Mathematical Theory of Networks and
Systems (MTNS-91), International Conference Center Kobe, Kobe, Japan. (Nov. 1989,
p. 1254)
17-21. European Conference on Elliptic
and Parabolic Problems, Pont a Mousson,
France. (May/Jun. 1990, p. 613)
17-24. Conference on Extremal Problems
for Finite Sets, Visegrad, Hungary. (Mar.
1991, p. 240)
* 17-26. Workshop on the Arithmetic of
Function Fields, Ohio State University, Columbus, OH.
PROGRAM: With partial support from the
National Science Foundation, the National
Security Agency, and the Ohio State University, the Ohio State Mathematics Research Institute is sponsoring a workshop
on function fields over finite fields. This
workshop is to be ten days long and will
emphasize concepts arising from Drinfeld
modules. The goal will be to introduce
new researchers to the "yoga" of function
fields by the end of the first week. The
lectures of the second week will be on
current areas of research. Both expository
and research articles are sought.
INVITED SPEAKERS: G. Anderson, E.-U.
Gekeler, D. Hayes and others.
INFORMATION: D. Goss, 231 West 18th
Ave., Columbus, OH 43210 or gross@
coltrane.mps.ohio-state.edu.

* 18-22.

A Conference on Constructivity in
Computer Science, Trinity University, San
Antonio, TX.
PROGRAM: This is a forum for the presentation of contemporary research linking
constructivity with computer science and
to establish networks of researchers in
computer science, logic, and mathematics.
INFORMATION: J.P. Myers, Dept. of C.S.,
Trinity Univ., San Antonio, TX 78212;
512-736-7398; email: [Bitnet: pmyers@
trinity].
19-21. The Tenth Pacific Coast Resource
Modeling Conference, Humboldt State Univ.,
Arcata, CA. (Feb. 1991, p. 141)
19-July 1.
Nonsmooth OptimizationMethods and Applications, Brice (Trapani),
Sicily. (Jan. 1991, p. 47)

* 20-22.

Annual Meeting of the Pacific Northwest Section of the MAA, Seattle Pacific
University.
PROGRAM: Victor Klee of the University
of Washington will present a workshop on
Unsolved Problems on Thursday afternoon
and Friday morning.
20-25. Curves, Surfaces, CAGD, and Image
Processing, Biri, Norway. (Feb. 1991, p. 141)
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20-27. NP-Completeness: The First 20
Years, Brice (Trapani), Sicily. (Jan. 1991,
p. 47)
* 23-26. Homotopy Theory, Sorrento, Italy.
ORGANIZING COMMITTEE: S. Buoncristiano (Roma), L. Lomonaco (Napoli), R.A.
Piccinini-Chair (Milano).
INFORMATION: R.A. Piccinini, Univ. di
Milano, Dipartimento di Matematica, Federigo Enriques, via C. Saldini, 50- 20133
Milano (Italia); Tel: (02) 26.602.1; Telefax: (02) 23.03.46.
23-29. Mathematische Methoden des VLSIEntwurfs und des Distributed Computing,
Oberwolfach, Federal Republic of Germany.
(Jul./Aug. 1990, p. 744)
23-30. InternationaiCategoryTheoryMeeting, Montreal, Quebec, Canada. (Jan. 1991 •
P· 47)
24-27. Barsotti Memorial Symposium on
Algebraic Geometry, Abano Terme, Italy.
(Jan. 1991, p. 47)
24-28.
NSF-CBMS Regional Research
Conferences in the Mathematical Sciences:
Multigrid and Multilevel Adaptive Methods
for Partial Differential Equations, George
Washington University, Washington, DC. (Dec.
1990, p. 1455)
24-29. Geometry Conference in Honour
of Claude Godbillon and Jean Martinet,
University of Strasbourg, France. (Dec. 1990,
p. 1455)
24-29. Workshop on Algebraic and Topological Methods in Graph Theory, Slovenia,
Yugoslavia. (Feb. 1991, p. 141)
24-July 2. Topological Methods in the
Theory of Ordinary Differential Equations
in Finite and Infinite Dimensions, Villa "La
Querceta", · Montecatini Terme. (Feb. 1991,
p. 141)
24-July 2. Arithmetic Algebraic Topology,
Villa "Madruzzo", Trento. (Feb. 1991, p. 141)
25-28. Eighth International Conference
on Logic Programming, Paris, France. (Jan.
1991, p. 47)
26-28. Third IMACS International Symposium on Computational Acoustics, Harvard
University, Cambridge, MA. (Jul./Aug. 1990,
p. 744)
26-28. Local Communications Systems:
LAN and PBX, Palma, Balearic Islands,
Spain. (Jan. 1991, p. 47)
26-29. Summer Conference on General
Topology and Applications, Univ. of Wisconsin, Madison. (Feb. 1991, p. 142)
29-July 5. Nineteenth International Colloquium on "Group Theoretical Methods
in Physics", Salamance, Spain. (Feb. 1991,
p. 142)
30-July 3. Sixth Annual Conference on
Structure in Complexity Theory, University
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of Chicago, Chicago, IL. (Nov. 1990, p. 1287)
30-July 3. Chaos and Catastrophes, Dynamical Systems Institute, Boston University,
Boston, MA. (Feb. 1991, p. 142)
30-July 6.
Elliptische Operatoren auf
Singuliiren und Nichtkompakten Mannigfaltigkeiten, Oberwolfach, Federal Republic
of Germany. (Apr. 1990, p. 501)

July 1991
1-5. The Mathematics of Nonlinear Systems, University of Bath, United Kingdom.
(Dec. 1990, p. 1455)
1-19. Symposium on Geometric Group
Theory, University of Sussex, Brighton, England. (Feb. 1991, p. 142)
* 1-26. NSF Geometry Institute- Geometry
intheMachineAge,MountHolyokeCollege,
South Hadley, MA.
PROGRAM: Amherst, Hampshire, Holy
Cross, Mount Holyoke, Smith, and Williams Colleges and the University of Massachusetts at Amherst will host an NSFfunded regional Geometry Institute for approximately 100 geometers, teachers and
students on the campus of Mount Holyoke
College in South Hadley, MA during the
four-week period July 1-26, 1991. Anumber of weekly workshops will explore
geometry problems amenable to computer
experimentation, and will give participants "hands-on" experience with symbolic computation and graphics software.
There will be several lecture series. Principle lecturers will be M. Berger (IHES)
during the first two weeks (July 1-12) on
''The Geometric Impulse: Four Variations:
Billiards, Circles, Surfaces, Convexity,"
and R. Palais (Brandeis Univ.) and C.-L.
Temg (Northeastern Univ.) during the final
two-weeks (July 15-26) with a joint lecture
series entitled "Morse Theory, Polar Actions, and the Geometry of Isoparametric
Foliations."
INVITED SPEAKERS: F.J. Almgren, Jr.
(Princeton), T.F. Banchoff (Brown), M.
Berger (IHES), J.P. Bourguignon (Ecole
Polytechnique), K. Brakke (Susquehanna),
R.L. Bryant (Duke), H.R. Gluck (Univ. of
Pennsylvania), D. Hoffman (Univ. of Massachusetts), H. Karcher (Bonn), F. Morgan
(lAS, Williams), R. Palais (Brandeis), J.
Taylor (Rutgers), C. Temg (Northeastern).
PARTICIPANTS: The Institute seeks active
researchers, teachers and students, who
are interested in minimal surfaces and
related geometric topics in the calculus
of variations, and who are also interested in exploring the use of computers
in their research. Applicants are encouraged to participate for the entire four-week
Institute. Research participants will interact with each other and with students
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and teachers during weekly workshops,
problem sessions, interactive use of computer software and graphics, and informal
discussions. Lodging, meals and transportation will be covered by the Institute,
and participants not supported by regular
NSF grants will receive a modest stipend.
The Institute will help participants arrange suitable childcare for accompanying
children.
To APPLY: Send a letter, including brief
paragraphs describing recent research and
problems to investigate during the Institute, and a curriculum vita. Deadline is
April30, 1991.
INFORMATION: R. Kusner, Research Director, Regional Geometry Institute, Five
Colleges, Inc., P.O. Box 740, Amherst,
MA 01004; email: geometry@mhc.bitnet
or geometry@math.umass.edu; 413-5382720 or 413-256-8316; telefax: 413-5451801 or 413-256-0249.
2-5. European Control Conference, Grenoble, France. (Jul./Aug. 1990, p. 744)
2-5. International Conference on Complexity: Fractals, Spin Glasses and Neural
Networks, Trieste, Italy. (Jan. 1991, p. 47)
4-11. International Conference on Algebraic Topology, Oaxtepec, Mexico. (Nov.
1990, p. 1287)
* 6-10. European Congress of Mathematics,
Paris, France.
PURPOSE: The objectives of this congress are: to present a large public new
and important aspects of pure and applied
mathematics; to encourage a prospective
rejlexion on the relations between mathematics and society in Europe; to stimulate
cooperation between all Euorpean states
(Eastern and Western).
CONFERENCE TOPICS: Exchange programs, the role of mathematics in educational policies, mathematical Europe,
Euromath, collaboration with developing
countries, women and mathematics, libraries in Europe, mathematics and the
public at large, mathematics and industry,
mathematics and finance.
INFORMATION: Congres Europeen de
Mathematiques, College de France, 3
rue d'Ulm, Paris (5e), France; email:
eucm@frmap711.bitnet.
6-13. Transition to Chaos in Classical
and Quantum Systems, Villa "La Querceta",
Montecatini Terme. (Feb. 1991, p. 142)
7-11. Fractal Geometry, Dynamical Systems Institute, Boston University, Boston,
MA. (Feb. 1991, p. 142)
7-12. Fifth Gregynog Symposium on Differential Equations, University of Wales, UK.
(Nov. 1990,p. 1287)
7-13.
Computational Number Theory,

Oberwolfach, Federal Republic of Germany.
(Jul./Aug. 1990, p. 744)
7-20. Eighth International Conference on
Probability in Banach Spaces, Bowdoin College, Brunswick, ME. (Jan. 1991, p. 47)
8-12. Second International Conference on
Industrial and Applied Mathematics, Washington, DC. (Apr. 1990, p. 501)
8-12. NATO Advanced Research Workshop: Approximation by Solutions of Partial
Differential Equations, Quadrature Formulae, and Related Topics, Hanstholm, Denmark. (Jan. 1991, p. 48)
8-12. Thirty-Fifth Annual Conference of
the Australian Mathematical Society, Melbourne, Australia. (Oct. 1990, p. 1139)
8-12. Thirteenth British Combinatorial
Conference, Guildford, England. (Feb. 1991,
p. 142)
8-14. ICOR '91 International Conference
on Radicals, Szekszard, Hungary. (Apr. 1990,
p. 502)
8-14. Seventeenth Australasian Conference
on Combinatorial Mathematics and Combinatorial Computing, Canberra, Australia.
(Mar. 1991, p. 241)
8-26. 1991 Summer Research Institute
on Algebraic Groups and their Generalizations, Pennsylvania State University, University Park, PA.
INFORMATION: W.S. Drady, American
Mathematical Society, P.O. Box 6887,
Providence, RI 02940.
14-18. Complex Analytic Dynamics, Dynamical Systems Institute, Boston University,
Boston, MA. (Feb. 1991, p. 142)
14-20. Dynamische Systeme, Oberwolfach,
Federal Republic of Germany. (Apr. 1990,
p. 502)
14-20. International Conference on Nearrings and Near-fields, Linz, Austria. (Jan.
1991, p. 48)
14-27. 1991 NATO Advanced Study Institute: Probabilistic and Stochastic Methods in Analysis, with Applications, Castelvecchio Pascoli (Lucca), Italy. (Jan. 1991,
p. 48)
15-17. Fifth IFAC/IMACS Symposium on
Computer Aided Design in Control and
Engineering Systems, Swansea, UK. (Mar.
1990, p. 334)
15-17. International Symposium on Symbolic and Algebraic Computation (ISSAC
'91), Bonn, Germany. (Jan. 1991, p. 48)
* 15-17. CTAC '91-Computational Techniques and Applications Conference, Adelaide, South Australia.
PROGRAM: This biennial conference provides an interactive forum for scientists,
engineers and mathematicians interested
in the use and development of more ef-
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ficient computational techniques and their
application to engineering, scientific and
other problems. The topics of the invited
and the review lectures are structured to
achieve a balance between computational
techniques and applications.
INFORMATION: L. Colgan, School of
Mathematics and Computer Studies, Univ.
of South Australia, The Levels, South Australia, 5095, Australia; Tel: (08) 343 3038;
Fax: (08) 349 4367; malhc@sait.edu.au or
na.colgan@na-net.ornl.gov.
15-18. Sixth Annual IEEE Symposium on
Logic in Computer Science, Amsterdam, The
Netherlands. (Sep. 1990, p. 937)
15-18. The Fourth Interdisciplinary Conference on Natural Resource Modelling and
Analysis, University of Barcelona, Spain.
(Jan. 1991, p. 48)
15-August 2. Conference on Recent Developments in Differential Equations and Ecological Modeling, University of Wyoming,
Laramie, WY. (Jan. 1991, p. 48)
15-August 9. IMA Summer Program in
Semiconductors, University of Minnesota,
Minneapolis, MN. (Dec. 1990, p. 1456)
20-21. 1991 Summer Institute of the Linguistics Society of America, University of
California, Santa Cruz. (Feb. 1991, p. 143)
* 20-26. International Conference on Algebraic Geometry, Universite Paris-Sud.
ORGANIZERS: A. Beauville, 0. Debarre,
Y. Laszlo (Orsay).
CONFERENCE TOPICS: Moduli spaces,
Hodge theory, vector bundles, threefolds,
classification of algebraic varieties.
INFORMATION: Y. Laszlo, Univ. ParisSud, Mathematiques Bat. 425, 91405
Orsay Cedex France; email: ulmo058@
frors12.bitnet; Fax: (33) 1 69.41.62.21.
21-25 ..Renormalization and Rigidity, Dynamical Systems Institute, Boston University,
Boston, MA. (Feb. 1991, p. 143)
21-26. SPIE's International Symposium on
Optical Applied Science and Engineering,
San Diego, CA. (Jan. 1991, p. 49)
21-27. Halbgruppentheorie, Oberwolfach,
Federal Republic of Germany. (Jul./Aug.
1990, p. 744)
22-24. First International Workshop on
Logic Programming and Non-Monotonic
Reasoning, Washington, DC. (Feb. 1991,
p. 143)
22-26. Thirteenth IMACS World Congress
on Computation and Applied Mathematics,
Trinity College, Dublin University, Dublin,
Ireland. (Apr. 1990, p. 502)
28-August 2. Conference on Symbolic Dynamics and its Applications, Yale University,
New Haven, CT. (Nov. 1990, p. 1287)
28-August 2. SIGGRAPH-Eighteenth In-
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ternational Conference on Computer Graphics and Interactive Techniques, Las Vegas,
Nevada. (Jan. 1991, p. 49)
28-August 3. Gruppen und Geometrien,
Oberwolfach, Federal Republic of Germany.
(Apr. 1990, p. 502)
29-August 9. SMS-NATO ASI: Universal
Algebra and Orders, Universite de Montreal,
Montreal, Canada. (Dec. 1990, p. 1456)

August 1991
August 1991. AMS-SIAM-SMB Symposium
on Some Mathematical Questions in Biology: Theoretical Approaches for Predicting
Spatial Effects in Ecological Systems, San
Antonio, TX.
INFORMATION: B. Verducci, American
Mathematical Society, P.O. Box 6887,
Providence, Rl 02940.
3-7. Interamerican Conference on Mathematics Education, Univ. of Miami, Coral
Gables, FL. (Apr. 1990, p. 502)
4-10. Effiziente Algorithmen, Oberwolfach, Federal Republic of Germany. (Jul./Aug.
1990, p. 744)
5-8. ICMI-China Regional Conference
on Mathematics Education, Beijing, China.
(Jul./Aug. 1990, p. 744)
5-9. Fourteenth International Symposium
on Mathematical Programming, Amsterdam, The Netherlands. (Jul./Aug. 1990, p. 745)
5-10. NSF-CBMS Regional Research Conferences in the Mathematical Sciences: KHomology and Index Theory, University of
Colorado, CO. (Dec. 1990, p. 1456)
5-11. Working Conference on Mapping
Class Groups and Moduli Spaces, University
of Washington, Seattle, WA. (Mar. 1991,
p. 241)
7-10. Conference on Finite Fields, Coding
Theory, and Advances in Communication
and Computing, University of Nevada, Las
Vegas. (Feb. 1991, p. 143)
7-14. 1991 ASL European Summer Meeting (Logic Coloquium '91) in conjunction
with the Ninth International Congress of
Logic, Methodology and Philosophy of Science, Uppsala, Sweden. (Dec. 1990, p. 1456)
8-ll. Joint Mathematics Meetings, University of Maine, Orono, ME. (including the
summer meetings of the AMS, AWM, MAA,
and PME)
INFORMATION: H. Daly, AMS, P.O. Box
6887, Providence, RI 02940.
ll-15. Eleventh Annual Crypto Conference
(Crypto '91), University of California, Santa
Barbara. (Feb. 1991, p. 143)
ll-17. European Young Statisticians Meeting, Oberwolfach, Federal Republic of Ger-
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many. (Jul./Aug. 1990, p. 745)
12-16. Workshop on p-adic Monodromy
and the Birch-Swinnerton-Dyer Conjecture,
Boston University, Boston, MA. (Feb. 1991,
p. 143)
12-17.
NSF-CBMS Regional Research
Conferences in the Mathematical Sciences:
Higher Order Asymptotics with Applications to Statistical Inference, University of
North Carolina, NC. (Dec. 1990, p. 1456)
14-16.
Short Conference on Uniform
Mathematics and Applications (International Conference on Quasi-Uniformities
and Related Structures), Bern, Switzerland.
(Sep. 1990, p. 937)
18-24. The Navier-Stokes Equations: Theory and Numerical Methods, Oberwolfach,
Federal Republic of Germany. (Jul./Aug.
1990, p. 745)
18-24. The Third Conference of the Canadian Number Theory Association, Queen's
University, Kingston, Ontario. (Mar. 1991,
p. 242)
18-September 4. Twenty-first Summer Ecole
de Calcul des Probabilites, Saint Flour,
France. (Jul./Aug. 1990, p. 745)
19-22. 1991 Joint Statistical Meetings,
Atlanta, GA. (Mar. 1988, p. 466)
19-23.
NSF-CBMS Regional Research
Conferences in the Mathematical Sciences:
Qualitative and Structured Matrix Theory,
Georgia State University, GA. (Dec. 1990,
p. 1456)
19-23. The Seventh Prague Topological
Symposium, Prague, Czechoslovakia. (Dec.
1990, p. 1456)
* i9-23. International Conference on Nonlinear Analysis and Microlocal Analysis,
Nankai Institute of Math., Tianjin, China.
INFORMATION: Y.M. Long, Nankai Institute of Math., Nankai University, Tianjin
300071, PR China.
19-24. NSF/CBMS Regional Conference on
Qualitative and Structured Matrix Theory,
Georgia State University, Atlanta, GA. (Mar.
1991, p. 242)
19-30. Course in Functional Integration
and its Applications, Trieste, Italy. (Jan.
1991, p. 49)
19-September 6. College on Singularity
Theory, Trieste, Italy. (Sep. 1990, p. 938)
* 20-24. Second Colloquium on Differential
Equations, Plovdiv, Bulgaria. (Please note
changes from Feb. 1991, p. 144)
INVITED SPEAKERS: W. Allegretto, 0.
Arino, Z. Artstein, V. Barbu, M. Bardi,
M. Birali, P. Brenner, F. Chemousko,
V. Covachev, G. Dassios, S. Elaydi, J.
Goldstein, E. Horozov, R. Kannan, S.
Kaul, N. Kenmochi,.V. Kolmanovskii, V.
Kondrat'ev, K. Kreith, M. Kulenovic, M.
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Maksimov, V. Lakshmikantham, B. Lalli,
W. Mahfoud, I. Miyadera, M. Nashed, M.
Nikol'skii, P. Popivanov, A. Samoilenko,
M. Schneider, N. Shkil, N. Sidorov, P.
Spikes, V. Veliov, P. Volkmann, G. Webb,
J. Wu.
20-27. Sixth Workshop on Hadronic Mechanics, San Marino, Italy. (Mar. 1991,
p. 242)
20-30. Third Pan-African Congress of
Mathematicians, Nairobi, Kenya. (Mar. 1991,
p. 242)
21-23.
Thirteenth Boundary Element
Method International Conference, Tulsa,
OK. (Nov. 1990, p. 1288)
21-24. Colloquium on Differential Equations and Applications, Budapest, Hungary.
(Dec. 1990, p. 1457)
21-25. The International Conference on
the Theory of Rings, Algebras, and Modules
in Honor of A.I. Shirshov, Bamaul, U.S.S.R.
(Jul./Aug. 1990, p. 745)
24-30. Twelfth International Joint Conference on Artificial Intelligence (IJCAI-91),
Sydney, Australia. (Mar. 1991, p .242)
25-31. Klassifikation Komplex-Aigebraischer Varietaten, Oberwolfach, Federal Republic of Germany. (Jul./Aug. 1990, p. 745)
25-31. Conference on Classifying Spaces
of Compact Lie Groups and Finite Loop
Spaces, Gottingen University. (Nov. 1990,
p. 1288)
26-31. International Conference on Differential Equations: EQUADIFF 91, Barcelona,
Spain. (Feb. 1991, p. 144)

September 1991
1-5. Colloquium on Intuitive Geometry,
Balatonaliga, Hungary. (Mar. 1991, p. 242)
1-7. Topologie, Oberwolfach, Federal Republic of Gennany. (Jul./Aug. 1990, p. 745)
3-6. Seventeenth International Conference
on Very Large Data Bases (VLDB '91),
Barcelona, Spain. (Jan. 1991, p. 49)
3-6. Functional Integration and its Applications, Trieste, Italy. (Jan. 1991, p. 50)
3-10. Applied Mathematics in the Aerospace
Field, Brice (Trapani), Sicily. (Jan. 1991,
p. 50)
4-6. Twenty-fifth Annual DOD Cost Analysis Symposium, Xerox International Center
for Training and Management Development,
Leesburg, VA. (Feb. 1991, p. 144)
4-10. IMA Thtorial, University of Minnesota, Minneapolis, MN. (Oct. 1990, p. 1139)
7-9. International Workshop on Software
for Automatic Control Systems, Irkutsk,
USSR. (Oct. 1990, p. ll39)
8-14. Niedrigidimensionale Topologie, Oberwolfach, Federal Republic of Germany.
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(Jul./Aug. 1990, p. 745)
8-14. Knoten und Verschlingungen, Oberwolfach, Federal Republic of Gennany.
(Jul./Aug. 1990, p. 745)
9-13. Journees Arithmetiques, Geneva,
Switzerland. (Dec. 1990, p. 1457)
9-13. ICMTA 5 Teaching Mathematics by
Applications, Noordwijkerhout, The Netherlands. (Jan. 1991, p. 50)
9-27. School on Dynamical Systems, Trieste,
Italy. (Sep. 1990, p. 938)
10---13. IFACIIMACS Symposium on Fault
Detection, Supervision and Safety for Technical Processes-SAFEPROCESS '91, BadenBaden, Federal Republic of Gennany. (Apr.
1990, p. 502)
11-13. IFACIIFIP/IMACS Symposium on
Robot Control (SYROCO '91), Vienna, Austria. (Oct. 1990, p. 1140)
11-14. Fourth SIAM Conference on Applied Linear Algebra, Univ. of Minnesota,
Minneapolis, MN. (Nov. 1990, p. 1288)
13-15. Representation Theory Conference,
University of Oregon, Eugene, OR. (Nov.
1990, p. 1288)
14---27. An International Conference on
Theoretical Aspects of Computer Software,
Tohoku University, Sendai, Japan. (Feb. 1991,
p. 144)
15-20. DMV-Jahrestagung 1991, Bielefeld, Federal Republic of Germany. (Jul./Aug.
1990, p. 746)
15-21. Geometrie der Banachriiume, Oberwolfach, Federal Republic of Gennany.
(Jul./Aug. 1990, p. 746)
16-17.
Seventh International Summer
School on Probability Theory and Mathematical Statistics, Varna-Golden Sands, Bulgaria. (Mar. 1991, p. 243)
16-20. Summer School on Minimal Models,
Lie Groups and Differential Geometry, Universidad de Santiago de Compostela, Spain.
(Feb. 1991, p. 144)
22-28. Nonlinear and Random Vibrations,
Oberwolfach, Federal Republic of Gennany.
(Jul./Aug. 1990, p. 746)
23-29. Sixth Symposium on Classical Analysis, Kazimierz Dolny, Poland. (Apr. 1990,
p. 502)
24---27. International Conference on Theoretical Aspects of Computer Software, Tohoku Univ., Sendai, Japan. (Sep. 1990, p. 938)
25-27. Ninth GAMM Conference on Numerical Methods in Fluid Mechanics, Lausanne, Switzerland. (May/Jun. 1990, p. 613)
* 27-28. Nineteenth Annual Conference on
Statistics and its Applications, Miami University, Oxford, OH.
INVITED SPEAKERS: S. Fienberg, R. Carroll, D. Zahn.
CALL FOR PAPERS: Authors wishing to

contribute a 20-minute paper consistent
with the theme of the conference should
submit an abstract by June 1, 1991.
INFORMATION: C. Dunne, Dept. of Math.
and Stats., Miami Univ., Oxford, OH
45056.
29-0ctober 5. Kombinatorik Geordneter
Mengen, Oberwolfach, Federal Republic of
Gennany. (Jul./Aug. 1990, p. 746)
30---0ctober 2. First International Conference of the Austrian Center for Parallel Computation (ACPC), Salzburg, Austria.
(Feb. 1991, p. 145)

October 1991
1-4. SCAN-91 IMACS-GAMM International Symposium on Computer Arithmetic
and Scientific Computation, Universitat Oldenburg, Gennany. (Feb. 1991, p. 145)
3-10. Fifth International Conference on
Complex Analysis and Applications '91 with
a Symposium on Generalized Functions,
Varna, Bulgaria. (Mar. 1991, p. 243)
6-12. Arbeitsgemeinschaft mit Aktuellem
Thema (wird in den Mitteilungen der DMV
Heft 3/1991 bekanntgegeben), Oberwolfach,
Federal Republic of Germany. (Jul./Aug.
1990, p. 746)
7-9. Second Symposium on High Performance Computing, Montpellier, France.
(Feb. 1991, p. 145)
7-10. The Ninth International Symposium
on Applied Algebra, Algebraic Algorithms,
and Error Correcting Codes, New Orleans,
LA. (Dec. 1990, p. 1458)
7-11. Workshop on Stochastic and Deterministic Models, Trieste, Italy. (Sep. 1990,
p. 938)
7-11. IMA-INRIA Workshop on Transfer
of Mathematics to Industry in the U.S. and
France, University of Minnesota, Minneapolis, MN. (Dec. 1990, p. 1458)
12-13. Eastern Section, Temple University,
Philadelphia, PA.
INFOR1'iATION: W. Drady, American Mathematical Society, P.O. Box 6887, Providence, RI 02940.
13-19. Geometrie, Oberwolfach, Federal
Republic of Germany. (Jul./Aug. 1990, p. 746)
14---18. IMA Workshop on Sparse Matrix
Computations: Graph Theory Issues and
Algorithms, University of Minnesota, Minneapolis, MN. (Oct. 1990, p. 1140)
16-18. SIAM Workshop on Micromechanics, Leesburg, VA. (Nov. 1990, p. 1288)
18-19. Differential and Delay Equations,
Iowa State University, Ames, Iowa. (Jan.
1991, p. 50)
20---26. C*-Aigebren, Oberwolfach, Federal
Republic of Germany. (Jan. 1991, p. 50)
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21-26.
Third International WorkshopConference on Evolution Equations, Control Theory, and Biomathematics, Han-surLesse, Belgium. (Nov. 1990, p. 1288)
* 25-26. Eleventh Annual SoutheasternAtlantic Regional Conference on Differential Equations, Mississippi State University,
Mississippi State, MS.
INVITED SPEAKERS: J.K. Hale, Georgia
Inst. of Technology; J. Bryce McLeod,
Univ. of Pittsburgh; K. Schmitt, Univ. of
Utah; R. Showalter, Univ. of Texas-Austin.
INFORMATION: J.B. Garner or R. Shivaji, Dept. of Math. and Stats., Mississippi State Univ., Mississippi State,
MS 39762; 601-325-3414; email: (Shivaji) rsl@ra.msstate.edu.
27-November 2. Statistische Entscheidungstheorie, Oberwolfach, Federal Republic of
Germany. (Jan. 1991, p. 50)
27-November 2. Convergence Structures in
· Topology and Analysis, Oberwolfach, Federal
Republic of Germany. (Jan. 1991, p. 50)
29-31. Second Congress of the Italian Association for Artificial Intelligence (AI*IA),
Palermo, Italy. (Mar. 1991, p. 243)

November 1991
3-9. Mengenlehre, Oberwolfach, Federal
Republic of Germany. (Jul./Aug. 1990, p. 746)
4---8. Second SIAM Conference on Geometric Design, Tempe, AZ. (Nov. 1990, p. 1289)
9-10. WesternSectionaiMeeting, University
of California, Santa Barbara.
INFORMATION: W. Drady, American Mathematical Society, P.O. Box 6887, Providence, RI 02940.
11-15. IMA Workshop on Combinatorial
and Graph-Theoretic Problems in Linear
Algebra, University of Minnesota, Minneapolis, MN. (Oct. 1990, p. 1140)
17-23. Singularitiiten der Kontinuumsmechanik: Numerische und Konstruktive
Methoden zu Ihrer Behandlung, Oberwolfach, Federal Republic of Germany. (Jul./Aug.
1990, p. 746)
18-22. Supercomputing '91, Albuquerque,
NM. (Mar. 1991, p. 243)
20---26. C* -Algebren, Oberwolfach, Federal
Republic of Germany. (Jul./Aug. 1990, p. 746)
24---30. Numerische Methoden der Approximationstheorie, Oberwolfach, Federal Republic of Germany. (Jul./Aug. 1990, p. 746)
25-26. Central Section, North Dakota State
University, Fargo, ND.
INFORMATION: W. Drady, American Mathematical Society, P.O. Box 6887, Providence, RI 02940.
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Meetings and Conferences

December 1991
Fourth International Conference on Numerical Combustion, St. Petersburg, FL. (Feb.
1991, p. 146)
1-7. Statistik Stochastischer Prozesse, Oberwolfach, F.R.G. (Jul./Aug. 1990, p. 746)
2-6. Workshop on Statistical Methods in
Imaging, Mathematical Sciences Research
Institute, Berkeley, CA. (Oct. 1990, p. 1140)
2-9. SIAM Conference on Combustion, St.
Petersburg, FL. (Nov. 1990, p. 1289)
7-10. Canadian Mathematical Society Winter Meeting, Victoria, B.C., Canada. (Oct.
1990, p. 1141)
8-14.
Stochastic Geometry, Geometric
Statistics, Stereology, Oberwolfach, Federal
Republic of Germany. (Jul./Aug. 1990, p. 746)
15-21. Quantenstochastik, Oberwolfach,
Federal Republic of Germany. (Jul./Aug.
1990, p. 746)
23-26. International Conference on Generalized Functions and Their Applications,
Banaras Hindu University, Varanasi, India.
(Dec. 1990, p. 1458)
27-31. Holiday Symposium on the Impact
of Software Systems in Mathematical Research, New Mexico State Univ., Las Cruces,
NM. (Jul./Aug. 1990, p. 746)

January 1992
1-11. Mathematische Optimierung, Oberwolfach, Federal Republic of Germany. (Jan.
1991, p.. 51)
5-8. Second Caribbean Conference on
the Fluid Dynamics, University of the West
Indies, St. Augustine, Trinidad. (Jan. 1991,
p. 51)
* 6-17. Topology Workshop, Pontifical Catholic
University, Rio de Janeiro, Brazil.
PROGRAM: Main topic: Foliation theory. Other topics: Locally free smooth
group actions, characteristic classes, lowdimensional topology, singularity theory,
and other areas on the interface of dofferential and algebraic topology.
INVITED SPEAKERS: A. Haefiiger, L.
Conlon, J. Heitsch, S. Hurder, D. Randall,
R. Langevin, T. Tsuboi.
CALL FOR PAPERS: Abstracts of contributed talks should be submitted by
November 1, 1991.
INFORMATION: P.A. Schweitzer, S.J., Departamento de Matematica, PUC/RJ, 22453
Rio de Janeiro, Brazil; email: psch@
lncc.bitnet; tel: 55/21/259-5495.
8-11. Joint Mathematics Meetings, Baltimore, MD. (including the annual meetings of
the AMS, AWM, MAA and NAM)
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INFORMATION: H. Daly, AMS, P.O. Box
6248, Providence, RI 02940.

ematical Society, P.O. Box 6248, Providence, RI 02940.

12-18. Applied Dynamics and Bifurcation,
Oberwolfach, Federal Republic of Germany.
(Jan. 1991, p. 51)
13-17. IMA Workshop on Linear Algebra,
Markov Chains, and Queuing Models, University of Minnesota, Minneapolis, MN. (Oct.
1990, p. 1141)
19-25. Modelltheorie, Oberwolfach, Federal
Republic of Germany. (Jan. 1991, p. 51)
26-February 1. Applied and Computational
Convexity, Oberwolfach, Federal Republic of
Germany. (Jan. 1991, p. 51)
27-29. Third ACM-SIAM Symposium on
Discrete Algorithms, Orlando, FL. (Feb.
1991, p. 146)

29-April 4. Topologische Methoden in der
Gruppentheorie, Oberwolfach, Federal Republic of Germany. (Jan. 1991, p. 52)
30-April 3. Workshop on Statistical Methods in Molecular Biology, Mathematical Sciences Research Institute, Berkeley, CA. (Oct.
1990, p. 1141)

February 1992
2-8. Thermodynamische Materialtheorien,
Oberwolfach, Federal Republic of Germany.
(Jan. 1991, p. 51)
9-15. Numerical Methods for Parallel Computing, Oberwolfach, Federal Republic of
Germany. (Jan. 1991, p. 51)
16-22. Funktiontheorie, Oberwolfach, Federal Republic of Germany. (Jan. 1991, p. 51)
23-29. p-Adische Analysis und Anwendungen, Oberwolfach, Federal Republic of
Germany. (Jan. 1991, p. 51)
24-28. IEEE Computer Society COMPCON Spring '92, San Francisco, CA. (Jan.
1990, p. 62)
24-March 1. IMA Workshop on Iterative
Methods for Sparse and Structured Problems, University of Minnesota, Minneapolis,
MN. (Oct. 1990, p. 1141)

April1992
April 1992. Eighth International Conference on Mathematical and Computer Modelling, United States. (Sep. 1990, p. 939)
5-11. Algebraische K-Theorie, Oberwolfach, Federal Republic of Germany. (Feb.
1991, p. 146)
6-10. IMA Workshop on Linear Algebra
for Signal Processing, University of Minnesota, Minneapolis, MN. (Oct. 1990, p. 1141)
12-18. Mathematische Logik, Oberwolfach,
Federal Republic of Germany. (Feb. 1991,
p. 146)
19-25. Arbeitsgemeinschaft mit Aktuellem
Thema, Oberwolfach, Federal Republic of
Germany. (Feb. 1991, p. 146)
26-May 2. Gruppentheorie, Oberwolfach,
Federal Republic of Germany. (Feb. 1991,
p. 146)
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.

May 1992
* May 1992. Conference on Classification of
Algebraic Varieties, L' Aquila, Italy.

March 1992
*March 1992. 1992 ASL Annual Meeting,
Duke University, Durham, NC.
1-7. Klassifizierende Raume und Anwendungen der Steenrod-Algebra, Oberwolfach,
Federal Republic of Germany. (Jan. 1991,
p. 52)
8-14. Mathematische Stochastik, Oberwolfach, Federal Republic of Germany. (Jan.
1991, p. 52)
15-21. Regelungstheorie, Oberwolfach, Federal Republic of Germany. (Jan. 1991, p. 52)
22-28. Teichmilller-Theorie und Modulraume Riemannscher Flachen, Oberwolfach,
Federal Republic of Germany. (Jan. 1991,
p. 52)
27-28. Central Section, Southwest Missouri
State University, Springfield, MO.
INFORMATION: W. Drady, American Math-
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PROGRAM: There will be three talks (one
hour) in the morning and four to six talks
(45 minutes) in the afternoon divided in
two sections: Birational classification and
Projective varieties. The conference will
last 7-10 days.
ORGANIZING COMMITTEE: A. Biancofiore, E.L. Livorni.
INFORMATION: E.L. Livorni, Dipartimento
di Matematica - Universita - Via Vetoio,
loc. Coppito- 67100 L'Aquila (Italy); Tel:
862-433145; email: livorni@vaxaq.infn.it;
telefax: 862-433180.

June 1992
1-5. Seventh International Conference on
Graph Theory, Combinatorics, Algorithms,
and Applications, Western Michigan University, Kalamazoo, MI. (Please note corrected
date from Mar. 1991, p. 239)

New AMS Publications

LIE GROUPS I, II
Mikio lse and Masaru Takeuchi
(Translations of Mathematical Monographs, Volume 85)

The first part of this book, which is the second edition of the
book of the same title, is intended to provide readers with a
brief introduction to the theory of Lie groups as an aid to further
study by presenting the fundamental features of Lie groups as a
starting point for understanding Lie algebras and Lie theory in
general. In the revisions for the second edition, proofs of some of
the results were added.
The second part of the book builds on some of the background
developed in the first part, offering an introduction to the theory of
symmetric spaces, a remarkable example of applications of Lie
group theory to differential geometry. The book emphasizes this
aspect by surveying the fundamentals of Riemannian manifolds
and by giving detailed explanations of the way in which geometry
and Lie group theory come together.

Contents
Part 1: Concept of Lie group, particularly, linear Lie group; Compact
Lie groups and semisimple Lie groups; Outline of the theory of Lie
algebras; Part II: Riemannian manifolds; Riemannian symmetric spaces;
Riemannian symmetric spaces of semisimple type; Hermitian symmetric
spaces.

1980 Mathematics Subject Classifications: Part 1: 22-01; 22E, 17B;
Part II: 53-01; 53C35, 53C55
ISBN 0-8218-4544-6, LC 90-24683, ISSN 0065-9282
259 pages (hardcover), April1991
Individual member $53, List price $89,
Institutional member $71
To order, please specify MMON0/85N

rearrangement of its terms? Both questions have been answered
for all finite-dimensional spaces, but the study of rearrangements
of a series in an infinite-dimensional space continues to this day.
In recent years, a close connection has been discovered
between the theory of series and the so-called finite properties
of Banach spaces, making it possible to create a unified theory
from the numerous separate results. This book is the first attempt
at such a unified exposition.
This book would be an ideal textbook for advanced courses,
for it requires background only at the level of standard courses
in mathematical analysis and linear algebra and some familiarity
with elementary concepts and results in the theory of Banach
spaces. The authors present the more advanced results with full
proofs, and they have included a large number of exercises of
varying difficulty. A separate section in the last chapter is devoted
to a detailed survey of open questions. The book should prove
useful and interesting both to beginning mathematicians and to
specialists in functional analysis.

Contents
General information; Conditionally convergent series; Unconditionally
convergent series; Some results in the general theory of Banach spaces;
M -cotype and the Orlicz theorem; The Steinitz theorem and B -convexity.
1980 Mathematics Subject Classification: 46B 15
ISBN 0-8218-4546-2, LC 91-6522, ISSN 0065-9282
122 pages (hardcover), April1991
Individual member $43, List price $72,
Institutional member $58
To order, please specify MMON0/86N

COLLECTION OF PAPERS FROM THE
ALL-UNION SCHOOL ON FUNCTION
THEORY
S. B. Stechkin, Editor
(Proceedings of the Steklov Institute, Volume 189)

REARRANGEMENTS OF SERIES
IN BANACH SPACES
V. M. Kadets and M. I. Kadets
(Translations of Mathematical Monographs, Volume 86)

In a contemporary course in mathematical analysis, the
concept of series arises as a natural generalization of the
concept of a sum over finitely many elements, and the simplest
properties of finite sums carry over to infinite series. Standing as
an exception among these properties is the commutative law, for
the sum of a series can change as a result of a rearrangement of
its terms. This raises two central questions: for which series is the
commutative law valid, and just how can a series change upon

This collection consists of ten papers presented at the
All-Union School on Function Theory, held in Dushanbe in August
1986, under the editor's guidance. The book encompasses a
wide range of current directions in the metric theory of functions,
the theory of approximation of functions, and related parts of
mathematical analysis. The papers concern the following topics:
extremal properties of functions, representation of functions by
series, convergence of multiple Fourier series, approximation
of functions by trigonometric polynomials in Lp-metrics, widths
of classes of functions, approximation of functions by Fourier
sums in systems of characters of zero-dimensional compact
commutative groups, bilinear approximations of functions, the

Use the order form in the back of this issue or call 800-321-4AMS (800-321-4267) in the U.S. and Canada to use VISA or MasterCard.
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New AMS Publications

study of Tchebycheff sets in normed linear spaces, and spline
approximation of functions of several variables.
Among the results obtained are: new criteria for convexity of
Tchebycheff sets in terms of continuity properties of the metric
projection operator; conditions on the character of integrability
of a periodic function of several variables under which its
Fourier series converges to it in measure; a characterization of
representation systems for symmetric spaces in which there are
no nonzero continuous functionals.

the names of department chairs), listings for mathematical units
of nonacademic organizations, and an alphabetical listing of
colleges and universities.
1980 Mathematics Subject Classification: 00
ISBN 0-8218-0159-7, ISSN 0737-4356
209 pages (softcover), 1991
List price $35, Institutional member $28
To order, please specify ADMDIR/91 N

Contents
V. V. Arestov, Optimal recovery of operators and related problems; S. P.
Baiborodov, Approximation of functions by Fourier sums in systems
of characters of zero-dimensional compact commutative groups; V. I.
Ivanov, Representation of functions by series in metric symmetric
spaces without linear functiona/s; N. L. Zmatrakov, Convergence of
multiple interpolation splines and their derivatives; S. V. Konyagin,
On rearrangements of functions and divergence of Fourier series
over cubes; S. B. Stechkin, Rational inequalities and zeros of the
Riemann zeta-function; Yu. N. Subbotin, Dependence of estimates of a
multidimensional piecewise polynomial approximation on the geometric
characteristics of the triangulation; V. N. Temlyakov, Estimates of the
asymptotic characteristics of classes of functions with bounded mixed
derivative or difference; I. G. Tsar'kov, Compact and weakly compact
Tchebycheff sets in normed linear spaces; V. T. Shevaldin, Lower
estimates for the widths of classes of sourcewise representable functions.
1980 Mathematics Subject Classifications: 11 M26, 41 A05, 41 A 10,
41A15,41A35,41A46,41A63,41A65,42B05,42C15,42C20,43A50,
46B20,46E30;22B99,22C05,35R25,41A15,41A17,41A45,42A10,
42C10,42C20,42C30,46A20,46E30,46E35,54F45
ISBN 0-8218-3136-4, LC 91-218, ISSN 0081-5438
234 pages (softcover), April1991
Individual member $64, List price $107,
Institutional member $86
To order, please specify STEKL0/189N

1991 MATHEMATICAL SCIENCES
PROFESSIONAL DIRECTORY
The Mathematical Sciences Professional Directory is a
handy reference to a wide variety of organizations of interest
to the mathematical sciences community. Updated annually,
the Directory lists the officers and committee members of
over thirty organizations. In addition to AMS, MAA, and SIAM,
there are also listings for such organizations as the American
Statistical Association, the Institute of Mathematical Statistics,
the Association for Computing Machinery, the National Council
of Teachers of Mathematics, the National Academy of Sciences,
and the American Association for the Advancement of Science.
Addresses and telephone numbers are provided, and, in many
cases, the names of key staff are given. The Directory also lists
names, addresses, and telephone numbers of mathematical
sciences personnel of federal funding agencies. Rounding out the
Directory are listings for departments of mathematical sciences
in colleges and universities across the U.S. and Canada (including
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SOCIETE MATHEMATIQUE DE FRANCE, ASTERISQUE
The AMS distributes Asterisque only in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF, Ecole Normale
Superieure, Tour L, 1 rue Maurice Arnoux, 92120 Montrouge, France,
or to OFFILIB, 48 rue Gay-Lussac, 75240 Paris Cedex 05, France.
Individual members of either AMS or SMF are entitled to the member
price. (ISSN 0303-1179)

ZETA FUNCTIONS AND THE PERIODIC
ORBIT STRUCTURE OF HYPERBOLIC
DYNAMICS

W. Parry and M. Pollicott
(Asterisque, Number 187-188)

This book studies a variety of problems concerned with the
distribution of closed orbits of hyperbolic flows. In addition to
presenting basic material from the theory of shifts of finite type
and their suspensions, the authors exploit the modeling role of
these systems for hyperbolic flows. Spectral properties of the
Ruelle operator are analyzed and used to establish analytic
properties of a dynamical zeta function, which incorporates
information about closed orbits. The authors then use classical
techniques from number theory to establish their main theorems.
The general theory is applied, in particular, to geodesic flows on
surfaces of variable negative curvature.

Contents
Subshifts of finite type and function spaces; The Ruelle operator,
Entropy, Gibbs measures and pressure; The complex Ruelle operator,
Periodic points and zeta functions; Prime orbit theorems for suspended
flows; Equidistribution theorems for suspended flows; Galois extensions
and Chebotarev theorems; Hyperbolic flows; Further extension results;
Attractors and synchronisation; Chebotarev theorems for .Z d extensions.
Appendices: The Wiener-lkehara Tauberian theorem; Unitary Cocycles;
Hyperbolic dynamics, Markov partitions and Zeta functions; Geodesic
flows; Perturbation theory for linear operators.
1980 Mathematics Subject Classification: 58
ISSN 0303-1179
268 pages (softcover), 1991
Individual AMS or SMF member $25, List price $36
To order, please specify AST/187/SSN
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AMS Reports and Communications

Recent Appointments
Committee members' terms of office on standing committees expire
on January 31 following the year
given in parentheses following their
names, unless otherwise specified.
The following Committees have been
discharged by the Council with thanks:
Nominating Committee Scheduling
Committee; Advismy Committee for
the Russian-English Dictionary; AMSSIAM Committee to Select the Winner
of the Weiner Prize.

The following individuals have
. been elected by the Council upon recommendation of the Editorial Boards
Committee:
Frank S. Quinn (1993) to the Bulletin Editorial Committee; the continuing members of the committee are
Richard S. Palais (1992), chair, and
Murray H. Protter (1991);
G. D. Mostow (1993) to the Colloquium Editorial Committee; the continuing members are Charles L. Fefferman
(1991) and H. Jerome Keisler (1992);
William Abikoff (1993) and Diane
Meuser (1993) to the Committee to
Monitor Problems in Communication;
continuing members of the committee
are Jon Barwise (1992), Judy Green
(1992), William H. Jaco (ex officio),
Arthur M. Jaffe (1991), chair, and Paul
Nevai (1991);
Charles W. Curtis (1993) to the
History of Mathematics Editorial Committee; Harold M. Edwards (1991) has
been appointed chair; the continuing
member of the committee is Richard
A. Askey (1991);
Robert D. MacPherson (1993), Richard B. Melrose (1993), and Wilfried
Schmid (1993) to the Journal of the
AMS; continuing members of the committee are H. Blaine Lawson, Jr. (1991)

and Robert E. Tarjan (1992);
Hans F. Weinberger (1993) to the
Mathematical Reviews Editorial Committee; continuing members of the committee are Leonard D. Berkovitz (1991),
John L. Selfridge (1991), and B. A.
Taylor (1992), chair;
Bhama Srinivasan (1993) to the
Mathematical Surveys and Monographs
Editorial Committee; Victor W. Guillemin (1992) has been appointed chair;
continuing members of the committee
are DavidS. Kinderleherer (1991) and
Marc A. Rieffel (1991);
Frank W. J. Olver (1993) to the
Mathematics of Computation Editorial
Committee; continuing members of the
committee are Walter Gautschi (1992),
chair, Andrew M. Odlyzko (1991), and
Lars B. Wahlbin (1992);
Theodore W. Gamelin (1994), Irwin Kra (1994), Peter W. K. Li (1994),
Charles Pugh (1994), and Ronald M.
Solomon (1994) to the Proceedings
Editorial Committee; Professor Kra has
also been appointed co-chair; continuing members of the committee are
William W. Adams (1992), J. Marshall Ash (1992), Maurice Auslander
(1992), Andreas Blass (1992), Andrew
M. Bruckner (1993), Frederick R. Cohen (1991), William J. Davis (1991),
co-chair, Clifford J. Earle, Jr. (1992),
Lawrence F. Gray (1993), Palle E. T.
Jorgensen (1992), Jeff Kahn (1993),
Barbara Lee Keyfitz (1991), George C.
Papanicolaou (1991), Louis J. Ratliff,
Jr. (1991), Jonathan M. Rosenberg
(1991), Franklin Tall (1993), and James
E. West (1991);
Avner D. Ash (1994), Sun-Yung A.
Chang (1994), Ralph L. Cohen (1992),
Richard Durrett (1994), David Jerison (1994), Jerry L. Kazdan (1994),
and David J. Saltman (1994) to the
Transactions and Memoirs Editorial
Committee; Professor Saltman has also
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been appointed chair; continuing members of the committee are James E.
Baumgartner (1991), James W. Cannon
(1993), Roger D. Nussbaum (1991),
Carl Pomerance (1991), Judith D. Sally
(1993), Masamichi Takesaki (1993),
and Audrey A. Terras (1991 ).
Amassa C. Fauntleroy (1994), Carolyn S. Gordon (1994), and Ridgway
Scott (1994) have been elected, by recommendation of Nominating Committee, to the Notices Editorial Committee.
Continuing members of the committee are Michael G. Crandall (1992),
Robert M. Fossum (ex officio), chair,
D. J. Lewis (1992), Robert E. L. Turner
(1992), and Donovan H. VanOsdol (ex
officio).
Barbara Lee Keyfitz (1992) was
apppointed chair of the Nominating
Committee by Ex-President William
Browder. Continuing members of the
committee are Michael Aschbacher
(1993), Joan S. Birman (1991), James
E. Humphreys (1991), Jerry L. Kazdan (1993), Victor L. Klee (1991), Ray
Kunze (1992), Walter David Neumann
(1993), Alan D. Weinstein (1991), and
Robert F. Williams (1992).
Nancy Anderson was appointed cochair of the Library Committee by
Ex-President William Browder. Continuing members of the committee are
Richard A. Askey, Robert S. Doran,
Dorothy McGarry, James Rovnyak, cochair, George B. Seligman, Mary Ann
Southern, and Jack Weigel.
Gerd Faltings, Wolfgang Schmidt,
and Harold Stark were. appointed by
then President-elect Michael Artin to
the Committee to Select the Winner of
the Cole Prize for 1992. Professor Stark
has also been appointed chair.
Lawrence Craig Evans (1994) and
Edward Witten ( 1994) were appointed
by Ex-President William Browder to
the Committee on Summer Institutes
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and Special Symposia. Nicholas Katz
(1993) was appointed chair. Continuing
members of the committee are Barbara Lee Keyfitz (1992), Brian Parshall
(1992), and Francois Treves (1993).
Terms expire on February 28.
Officers of the Society
1990 and 1991

Except for the Members-at-Large of
the Council, the month and year of the
first term and the end of the present
term are given. For Members-at-Large
of the Council, the last year of the
present term is listed.

Fan R. K. Chung
Lawrence J. Corwin
Michael C. Reed
Hugo Rossi

1992
Sheldon Axler
Joan S. Birman
Charles Herbert Clemens
Carl Pomerance
Shing-Tung Yau

1993
David A. Cox
John M. Franks
Frank Gilfeather
Steven H. Weintraub
Ruth J. Williams

COUNCIL

Presidents
Michael Artin 2/91-1/93
William Browder 1/89-1/91
Ex-President
William Browder 2/91-1/92
President-Elect
Michael Artin 1/90--1/91
Vice Presidents
Lenore Blum 1/90--1/93
Sun-Yung Alice Chang 1/89-1/91
Chandler Davis 2/91-1/94
Dennis P. Sullivan 1/90--1/92
Secretary
Robert M. Fossum 1/89-1/93
Former Secretary
Everett Pitcher 1/89-1/91
Associate Secretaries
Joseph A. Cima 1/89-1/93
W. Wistar Comfort 1/83-1/93
Andy Roy Magid 1/88-1/92
Lance W. Small 1/88-1/92
Treasurer
Franklin P. Peterson 8n3-1/93
Associate Treasurer
Steve Armentrout 7n7-1/93
MEMBERs-AT-LARGE
All terms are for 3 years and expire on
January 31 following the year given.

1990
Richard K. Guy
Rhonda J. Hughes
Robion C. Kirby
Albert Marden
Harold M. Stark

1991
Jonathan L. Alperin
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MEMBER OF
EXECUTIVE COMMITTEE

Members of the Council, as provided
for in Article 7, Section 4 (last sentence) of the Bylaws of the Society.
Irwin Kra 1/84-1/91
William P. Thurston 1/88-1/92
PUBLICATIONS AND
COMMUNICATIONS COMMITTEES

Bulletin Editorial Committee
Richard S. Palais 1/90--1/93
Murray H. Protter 1/89-1/92
Colloquium Editorial Committee
Raoul H. Batt 1/85-1/91
To be named
Journal of the AMS
Michael Artin 1/88-1/91
To be named
Mathematical Reviews Editorial
Committee
B. A. Taylor 1/90--1/93
Mathematical Surveys and Monographs
Editorial Committee
Victor W. Guillemin 1/87-1/93
M. Susan Montgomery 1/85-1/91
Mathematics of Computation Editorial
Committee
Walter Gautschi 1/84-1/93
Chair, Committee on Science Policy
Michael C. Reed 1/90--1/93
Chair, Committee to Monitor
Problems in Communication
Arthur M. Jaffe 2/91-1/92
RichardS. Palais 1/89-1/91
Proceedings Editorial Committee
William J. Davis 1/88-1/92

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

Representative on American Journal
of Mathematics
M. Salah Baouendi 1/88-1/93
Transactions and Memoirs Editorial
Committee
David J. Saltman 1/90--1/95
BOARD OF TRUSTEES
Steve Armentrout
(ex officio) 7n7-1/93
Michael Artin
(ex officio) 2/91-1/93
William Browder
(ex officio) 1/89-1/91
Frederick W. Gehring 1/83-1/93
Ronald L. Graham 1/82-1/92
M. Susan Montgomery 1/86-1/96
Franklin P. Peterson
(ex officio) 8n3-1/93
John C. Polking 1/90--1/95
Paul J. Sally, Jr., 1/84-1/94
The Council Meeting
in San Francisco

The Council of the American Mathematical Society met at 2:00 p.m.
on Tuesday, 15 January 1991, in the
Yosemite Room C of the San Francisco
Hilton on Hilton Square, San Francisco,
CA. President Browder presided. There
were 32 members present.
The first item of business was to
pass the following resolution:
Women have long played an important role in the mathematical sciences.
Twenty years ago the Association for
Women in Mathematics was founded
to support and increase this role. The
Council of the American Mathematical
Society recognizes the important contributions the Association has made in
advancing and promoting the place of
women in the mathematical sciences.
It congratulates the Association on the
occasion of its Twentieth Anniversary
and looks forward to continued cooperation with it in the promotion of the
mathematical sciences.
The Council then turned to various reports. It approved the reports of
various Tellers. (The results of the election were reported in the March 1991
Notices, page 249.)
Since the term of office of the Society's officers was changed in the last
election, the Council agreed to change
the terms of office of the members of
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its various committees. For members
of most committees of the Society, the
terms will begin on 1 February and end
on 31 January.
The Council agreed to make the
Society's Library Committee a standing
committee.
The Council agreed that the Society
should not hold a national meeting in
the Summer of 1992. It is usually the
case that the Society meets together
with the Mathematical Association of
America (MAA) in the summer. In
1992 there is an International Congress
on Mathematical Education (ICME) to
be held in Quebec in August. It was
not possible to arrange for a meeting
in Quebec City in conjunction with this
Congress. But it was felt that members
of MAA would be inclined to attend
the congress rather than a joint meeting.
Thus, a joint meeting for the summer
of 1992 was discarded. The question
then was whether the AMS should have
a meeting of its own and the Council
decided otherwise.
It then received reports from a number of its committees. In particular, the
Council agreed to a recommendation
from its Editorial Boards Committee
(EBC) that:
The Editorial Boards Committee shall monitor the activities of the editorial committees
of the AMS.
It shall act as a general liaison between
these committees on the one hand and the
Council and the President on the other. After consultation with the editorial committees,
it shall make recommendations to the Council.
These shall include: nominating of editors to
fill openings; recommendations for the choice
of managing editor or chair of each committee; recommendations concerning the size and
structure of an editorial committee; and other
aspects of the AMS editorial committee activities of concern to the Council.
When it is appropriate for editors to form
a panel of associate editors, they will do so
in consultation with the EBC, which has the
authority to ratify the selections.
While editors are often chosen from a
panel of associate editors, the pool of candidates for an editorship is not limited to that
panel.

AMS Reports and Communications

The Council, or its Executive Committee,
shall determine for which committees the EBC
shall have specific responsibility for nominating editors. It is understood, however, that the
Editorial Boards Committee is available for
consultation regarding any appointments to editorial positions, and should be kept informed
of all such appointments.
The list of editorial committees for which
the EBC has specific nominating responsibility is the following:
Bulletin Editorial Committee
Contemporary Mathematics Editorial
Committee
Journal of AMS Editorial Committee
Mathematical Reviews Editorial
Committee
Mathematical Surveys and Monographs
Editorial Committee
Mathematics of Computation Editorial
Committee
Proceedings Editorial Committee
Proceedings of Symposia in Applied
Mathematics Editorial Committee
Transactions and Memoirs Editorial
Committee
History of Mathematics Editorial
Committee
University Lecture Series Editorial
Committee
Collected Works Editorial Committee
Graduate Studies Editorial Committee
AMS Representative on the American
Journal of Mathematics
All translation committees

At the recommendation of the EBC,
the Council made several appointments
to editorial boards. These appointments
have been announced in Notices.
The Council agreed to a resolution from the AMS-MAA Committee
on Employment and Educational Policy (CEEP) that the committee be discharged.
It agreed to co-sponsor, with MAA,
an ad hoc Committee on Preparation
for College Teaching.
The Council agreed to extend by
one year the term of office of one of the
Vice-Presidents whose term would normally have ended on 31 January 1992
in order to have three Vice-Presidents
during the year 1992. The Council instructed the President to choose one of
these two Vice-Presidents to have an
extended term.

APRIL 1991, VOLUME 38, NUMBER 4

In addition to handling several other
housekeeping matters, the Council heard
oral reports from the chair of the Committee on Science Policy, from the
Council's representative to the Joint
Policy Board for Mathematics (JPBM),
from the chair of JPBM, from the Director of the Office of Governmental
and Public Affairs, and from the chair
of the Strategic Planning Task Force.
It adjourned at approximately 7:00
p.m.
The next meeting of the Council is
scheduled for 7:00p.m. on 21 March
1991 in Tampa, Florida.

Robert M. Fossum
Secretary
Urbana, Illinois

The Business Meeting
in San Francsico
The Business Meeting of 17 January
1991 began about 5:00 p.m. and followed immediately upon the award of
the 1991 Oswald Veblen Prize in Geometry, the Ruth Lyttle Satter Prize
in Mathematics, and the 1991 Citation
for Public Service. President Browder
presided.
The Secretary reported that the Society had about 28,000 members at the
end of 1990, that the financial picture
was satisfactory, and that the Council
met and had acted upon various items
(see previous item in this section).
The Secretary requested and received
unanimous approval of a resolution of
thanks for the the Local Arrangements
Committee.
The meeting then adjourned into
a Committee of the Whole House for
discussion of the Society's Strategic
Planning activities.
The meeting adjourned at about
6:00p.m.

Robert M. Fossum
Secretary
Urbana, Illinois
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Miscellaneous

Personals
Do Ngoc Diep, of the Institute of
Mathematics, Hanoi, was awarded an
Alexander von Humboldt Research Fellowship and will stay at Bielefeld .University for the year beginning June 1,
1991.
John M. B. Paulling, of Wofford
College, has accepted the position of

Assistant Professor of Mathematics at
Nicholls State University.
Deaths
Jose Adem, of the Centro de Investigaci6n y de Estudios Avanzados del
Instituto Politecnico Nacional (CIEAIPN), died on February 14, 1991, at the
age of 69. He was a member of the

Society for 41 years.
Helen Nickerson, of Crete, Nebraska, died on August 16, 1990, at the
age of 72. She was a member of the
Society for 45 years.
Paul Weiss, of San Luis Obispo,
California, died on January 19, 1991,
at the age of 79. He was a member of
the Society for 39 years.

CLASSICAL ASPHERICAL MANIFOLDS
F. Thomas Farrell and Lowell Edwin Jones
(CBMS Regional Conference Series, Number 75 • Sponsored by the National Science Foundation)
Aspherical manifolds-those whose universal covers are contractible-arise classically in many areas of mathematics. They occur in
Lie group theory as certain double coset spaces and in synthetic geometry as the space forms preserving the geometry.
This volume contains lectures delivered by the first author at an NSF-CBMS Regional Conference on K-Theory and Dynamics. held in
Gainesville, Florida, in January 1989. The lectures were primarily concerned with the problem of topologically characterizing classical
asphericall)lanifolds. This problem has for the most part been solved, but the 3- and 4-dimensional cases remain the most important open
questions; Poincare's conjecture is closely related to the 3-dimensional problem. One of the main results is that a closed aspherical manifold
(of dimension* 3 or 4) is a hyperbolic space if and only if its fundamental group is isomorphic to a discrete, cocompact subgroup of the
Lie group O(n, I ;R). One of the book's themes is how the dynamics of the geodesic flow can be combined with topological control theory
to study properly discontinuous group actions on R".
Some of the more technical topics of the lectures have been deleted, and some additional results obtained since the conference are
discussed in an epilogue. The book requires some familiarity with the material contained in a basic. graduate-level course in algebraic and
differential topology, as well as some elementary differential geometry.

1980 Mathematics Subject Classifications: 57
18,22,53
ISBN 0-8218-0726-9, LC 90-39, ISSN 0160-7642
64 pages tsoftcover), April 1990
All individuals $14. List price $24
To order, please specify CBMSnSNA
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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 1571,
Annex Station. Providence. RI 02901-1571, or call toll free
800-321-4AMS (321-4267) in the continental U.S. and Canada
to charge with VISA or MasterCard.
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Backlog of Mathematics Research Journals

Backlog. Information on the backlog of papers for research
journals, primarily those published in North America, is
reported to the Providence Office by those editorial boards
which elect to participate. The figures are an estimate of
the number of printed pages which have been accepted,
but are in excess of the number required to maintain copy
editing and printing schedules.
Observed Waiting Time. The quartiles give a measure of normal dispersion. They do not include extremes
which may be misleading. Waiting times are measured in
months from receipt of manuscript in final form to publication of the issue. When a paper is revised, the waiting
time between an editor's receipt of the final revision and its

Number
Issues
per Year

Journal

Approximate
Number
Pages
per Year

publication may be much shorter than is the case otherwise,
so these figures are low to that extent.
The observations are made from the latest issue published, before the deadline for this issue of Notices, from
journals that have actually been received by a subscriber
in the Providence, Rhode Island area; in some cases this
may be two months later than publication abroad. If the
waiting time as defined above is not given in the journal,
if no new issue has been received since the last survey, or
if the latest issue is for some reason obviously not typical,
no times are given in this report and such cases are marked
NA (not available or not applicable).

Backlog of
Printed Pages
12/31/90
12/31/89

Acta Inform.
Aequationes Math.
Algebras Groups Geom.
Algorithmica

6
6
4
6

672
640
400-500
768

Amer. J. Math.
Ann. of Math.
Ann. Probab.
Ann. Sci. Ecole Norm. Sup.

6
6
4
6

1100
1320
1800
700

600
600

Ann. Statist.
Appl. Math. Letters
Appl. Math. Optim.
Arch. Hist. Exact Scis.

4
6
6
4

Arch. Math. Logic
Arch. Rational Mech. Anal.
Bull. Austral. Math. Soc.
Bull. Soc. Math. France

0
0
NR

1226

0
193
0
103

Editor's Estimated
Time for Paper
Submitted Currently
to be Published
(in Months)

7
4
NR

Observed Waiting
Time in Latest
Published Issue
(in Months)
Ql
M

6
7
2

23

03

7
8

9
9
8

NA
NA

300

0
500
500
0

12-18
12
18-20
15

21
12
14
11

22
21
15
12

25
25
17
13

2400
600
672
400

1200
0
315
0

650
50
0
0

24
4.5
10
12

12
6
11
9

13
7
12*
15

14
9
15
21

6
20
6
4

444
2000
1000
1000

0
0
400

0
0
400

NR

NA

6
11
11
11

6
13
13
7

7
13
14
8

Canad. J. Math.
Canad. Math. Bull.
Circuits Systems Signal Proc.
Comm. Algebra

6
4
4
12

1344**
512
512
3500

600
400
264
2408

200
512
0
2123

10-12
21
13
11

14
15
12
7

17
18
13
10

19
20
17
14

Comm. Math. Phys.
Comm. Partial Diff. Equations
Comp. Math. Appl.
Computing

27
12
24
8

5832
1600
2400
768

0

0
0

8

NR
NR

NR

0

180

7

7
5
10
6

9
5
11
8

10
7
12
8

544
600***
2000

189
350
350

0
350
100

10
14
9

13
18
10

16
25
10

18
31
11

Constr. Approx.
Discrete Comput. Geom.
Duke Math. J.

4
6
9

..... ..........................................................................

...........................,_,,,.......................

NR

NR
NR

10
NA

14
10
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Research Journals Backlog

Journal

Number
Issues
per Year

Approximate
Number
Pages
per Year

600
704
576t
300

Backlog of
Printed Pages

12/31/90

100
80

0

18
15

80

9

NR

NR

NR

7

100
300

100

9

NR
0

20
11
18

160

145

6-10

9

0
NR

0

8

600

10-12

255

NR

NR

10
11
13

0
NR

0
0

200

200

0
NR
5
NR

IMA J. Math. Control Inform.
IMA J. Numer. Anal.
Indiana Univ. Math. J.
lnst. Hautes Etudes Sci. Publ. Math.

4
4
4

350-400
600
1400

2

400

0

4

4

832
2688
1500
700

J. Amer. Math. Soc.
J. Amer. Statist. Assoc.
J. Appl. Math. Stochastic Anal.
J. Assoc. Comput. Mach.

4
4
4
4

1000
1200
320
1000

J. Austral. Math. Soc. Ser. A
J. Austral. Math. Soc. Ser. B
J. Classification
J. Complexity

6
4
4

1000
512
320
500

J. Comput. System Sci.
J. Differential Geom.
J. Integral Equations Appl.
J. Math. Bioi.

6
6
4
7

12

2

10

11

8
NA

9

14

15

17

13

15

8

9

19
12

11

19

8
7

0
NR
0

0

5

4

100

NR

16

0

600

600

12-15
10-12

6

0
0
NR

0
0
NA
NR

350

240

NR

NR

800
1260

600
240

0
0
0

0
0
0
0

12
10

480
704
1000
1728

200

100

18

0
0
0

0
0
0

730

1680
2304
1400
1600

4
4
4
9

1750
450
800
1080

6
4

600
320
2016
2800

6

16
14
18
17

50
1600

15
12
10
16

12

12
12
14
17

10
14

500
1200
200
0

450

24

28
23
12
17
19
18

1000
1800
700
700

0
0

28
16
10
15
12
16

150

Manuscripta Math.
Math. Ann.
Math. Biosci.
Math. Comput. Modelling

Math. Social Sci.
Math. Systems Theory
Math. z.
Mem. Amer. Math. Soc.

0

30

18
17
8-18
12-15

a3

NA

0

17

Comp.
Control Signals Sys.
Oper. Res.
Programming Ser. A

NR

500

27
15

175

3200
800
1536
5000

Math.
Math.
Math.
Math.

NR

M

NA

8

0
NR

J. Math. Phys.
J. Operator Theory
J. Symbolic Logic
Linear Algebra Appl.

4
4

a,

400
851

4
4
6
4

12
12

Observed Waiting
Time in Latest
Published Issue
(in Months)

NR
774

Houston J. Math.
Illinois J. Math.
IMA J. Appl. Math.
IMA J. Mcth. Appl. Med. Bioi.

lnternat. J. Math. Math. Sci.
Invent. Math.
Israel J. Math.
J. Algorithms

12/31/89

Editor's Estimated
lime for Paper
Submitted Currently
to be Published
(in Months)

tt

24

18
10-12
12-14

18

20
tt

24

7

8

9

11

NA

5*

19

5

22

NA

5

2

12-13

5

6
NR

5

12
24
18
14

13
17
17
21

7*

3
7
5
NA

7

5

11
5

16
21
19
23

18
24
23
28
11
13
14
14

6

6

7

5

11
13
10

12
13
10

9
8
6
6

12

6
9
7

17
16

18
21

18
10

Michigan Math. J.
Monatsh. Math.
Numer. Funct. Anal. Optim.
Numer. Math.

16

Oper. Res.
Pacific J. Math.
Probab. Theor. Relat. Fields
Proc. Amer. Math. Soc.

10
14
12

1008
2000
1904
3520

NR
0

NR
NR
0

13.2
12-14
9

7

8

8

2930

4690

15

14

16

18

6
4
4

1344
800
512

300
500
160

250
400
128

20
16
18

14
14
16

15
16
18

19
20
22

Proc. London Math. Soc.
Quart. Appl. Math.
Quart. J. Math. Oxford Ser. A (2)
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3
8
6
6
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8
7
6

9
6

19
22
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Research Journals Backlog

Journal
Quart. J. Mech. Appl. Math.
Results Math.
Rocky Mountain J. Math.
Semigroup Forum
SIAM
SIAM
SIAM
SIAM

J. Appl. Math.
J. Comput.
J. Control Optim.
J. Discrete Math.

SIAM J.
SIAM J.
SIAM J.
SIAM J.

Math. Anal.
Matrix Anal. Appl.
Numer. Anal.
Optimization

SIAM J. Sci. Statist. Comput.
SIAM Rev.
Topology Appl.
Trans. Amer. Math. Soc.

Number
Issues
per Year

Approximate
Number
Pages
per Year

Backlog of
Printed Pages

Editor's Estimated
Time for Paper
Submitted Currently
to be Published
(in Months)

Observed Waiting
Time in Latest
Published Issue
(in Months)

a,

M

Q3

12/31/90

12/31/89

100
0
1200
640

0
0
1700
0

15
8
24
24

10
11

13*

14

11

4
4
4
6

620
768
1600**
768

6
6
6
4

1800
1200
1500
600

250
60
250
150

129
0
196
112

11*
8*
11*
10*

11
8
11
8

12*
10*
12*
9*

16
10
14
12

6
4
6
4

1800
800
1800
600

200
400
150
0

456
338
257

12
14
12

13*
14*
13*

15
14

NA

10*
12*
9*
4-6

447
0
1430
200

10*
6*
15
18

14
9
16
23

6
4
12
12

1500
680
1320
5500

125
0
1650
200

13

NA
NA

j4

NA

15*
11 *
18
24

16
13
19
25

NR means no response received.
NA means not available or not applicable.
* From date accepted.
** 1991 pages.
*** Production will increase by 50% in 1992.
t Increasing to 624 pages in 1991.
tt Date of receipt or acceptance of manuscript not given.

LIE ALGEBRAS AND RELATED TOPICS
Georgia Benkart and J. Marshall Osborn, Editors
Contemporary Mathematics, Volume 110
The 1984 classification of the finite-dimensional restricted simple Lie algebras over an algebraically closed field of characteristic p > 7 provided
the impetus for a Special Year of Lie Algebras, held at the University ofWisconsiri, Madison, during 1987-88. Work done during the Special Year
and afterward put researchers much closer toward a solution of the long-standing problem of determining the finite-dimensional simple Lie
algebras over an algebraically closed field of characteristic p > 7.
This volume contains the proceedings of a conference on Lie algebras and related topics, held in May 1988 to mark the end of the Special Year.
The conference featured lectures on Lie algebras of prime characteristic, algebraic groups, combinatorics and representation theory, and KacMoody and Virasoro algebras. Many facets of recent research on Lie theory are reflected in the papers presented here, testifying to the richness
and diversity of this topic.
1980 Mathematics Subject Classifications: 17, 20,
22;58
ISBN 0-8218-5119-5, LC 90-44712,
ISSN 0271-4132
313 pages (softcover), October 1990
Individual member $26, List price $44,
Institutional member $35
To order, please specify CONM/110NA

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 1571, Annex
Station, Providence, RI 02901-1571, or call toll
free 800-321-4AMS (321-4267) in the continental
U.S. and Canada to charge with Visa or MasterCard.
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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 1991 RATE IS $55.00 per inch on a single column (one-inch minimum), calculated from
the top of the type; $25 for each additional 'h. 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 'h. 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 for further information.
SEND AD AND CHECK TO: Advertising Department, AMS, P. 0. 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.

POSITIONS AV
FLORIDA

developmental classes. For specific information
on this position or an application, call (808)7349255. The University of Hawaii is an EEO/AA
employer.

HAWAII
KAPIOLANI COMMUNITY COLLEGE
Honolulu, Hawaii

The Department of Mathematics and Science
announces a teaching position in mathematics,
pending position funding and approval, to begin
approximately August 1, 1991 . This position
involves no research in mathematics, and applicants must be willing to teach remedial and

376

KLUWER ACADEMIC PUBLISHERS
Science & Technology Division
Acquisitions Editor, Mathematics

Kluwer Academic Publishers, a subsidiary of
the international Wolters Kluwer group based
in The Netherlands, is further expanding its
program of research-level books and journals in
mathematics. We wish to appoint an energetic,
enthusiastic acquisitions editor to build upon a
successful base of established publications.
The successful candidate will have a broad
background in mathematics at the graduate
or postdoctoral level. Personality, drive, and
an entrepreneurial attitude are also important
attributes which are sought. An ability to use
initiative at work without direct supervision is
required. The job will involve a considerable
amount of travel.
Excellent salary commensurate with experience and qualifications, and benefits. The position is based in Norwell-an attractive Boston
suburb. Please forward letter of application and
resume to: Director, Kluwer Academic Publishers, 101 Philip Dr., Assinippi Park, Norwell,
MA 02061. An equal opportunity employer. A
non-smoking environment.

NEW YORK
QUEENS COLLEGE
Department of Mathematics

UNIVERSITY OF MIAMI

Several tenure-track faculty appointments in
the Department of Mathematics and Computer
Science may become available in August 1991,
subject to budgetary consideration. Candidates
must have a Ph.D. or equivalent degree and
excellent research potential and accomplishments, commensurate with the level of the
position, and a strong commitment to teaching
and research. Salaries will be competitive. Applicants should send a vita and three letters of
reference to:
Alan C. Zame, Chairman
Department of Mathematics and
Computer Science
University of Miami
P. 0. Box 249085
Coral Gables, Florida 33124
The University of Miami is an Equal Opportunity/Affirmative Action Employer.

MASSACHUSETTS

ILLINOIS
WESTERN ILLINOIS UNIVERSITY

One, or possibly two, visiting positions are
available in the Department of Mathematics
for the academic year 1991-92. Candidates
with a Ph.D. degree may qualify up to the
rank of associate professor. Master's degree
candidates with excellent teaching records will
qualify at the Instructorship level. Ph.D. degree
holders will also be encouraged to participate
in departmental research activities. Our faculty's research interests are quite varied and
include Combinatorics, Computational Mathematics, Mathematics Education, Mathematical
Logic, Non-standard Analysis, Statistics, and
Topology.
Send curriculum vita, photocopies of graduate transcripts and three letters of reference
to:
Mackinley Scott, Chairperson
Department of Mathematics
Western Illinois University
Macomb, IL 61455
The selection process will begin April 15,
1991, and continue until the available positions are filled. WIU is an Equal Opportunity/Affirmative Action Employer. Applications
are especially encouraged from minorities,
women, and handicapped persons.
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The Department of Mathematics invites applications for an anticipated tenure-track position
beginning with the Fall Semester 1991 . Applicants must have a Ph.D. or the equivalent. Rank
and salary are dependent on academic accomplishments. The successful applicant will be expected to conduct a vigorous research program
and seek external funding in addition to making
a significant contribution to the department's
teaching program. Applicants should send a
curriculum vita and three letters of recommendation to Professor Gerald Roskes, Chairman,
Department of Mathematics, Queens College,
Flushing, New York 11367. Applications from
minorities and women are strongly encouraged.
Applications will be reviewed beginning April 26,
1991.
Queens College is an Affirmative Action/Equa
Opportunity Employer.

PENNSYLVANIA
WIDENER UNIVERSITY

Applications are invited for a nontenure-track
position as Visiting Assistant Professor, renewable for up to 3 years, beginning September 1991. Ph.D. required. Teaching load: 12
hours/semester. Strong interest in teaching
undergraduates essential. Some experience in

--------····························································
Classified Advertisements

.....................................................................................

diagnosing and remedying problems of students
in "developmental" courses is desirable.
Send letter of application, resume, and three
letters of reference (at least one of which
should concern teaching) to Dr. Richard C.
Pappas, Department of Mathematics, Widener
University, Chester, PA 19013.
An Equal Opportunity/Affirmative Action Employer.

contribute to the broad undergraduate teaching program in mathematics to honors level
and participate in research and postgraduate
supervision. The school wishes to promote its
major research strengths, which include number
theory, coding theory and cryptanalysis; analysis; category theory and theoretical computer
science. Applicants working in related areas will
also be considered.

TEXAS

This position will be fixed-term and will
be offered in analysis with preference given
to applicants with interests in partial differential equations, harmonic analysis, or operator
theory.

Ref650323

TEXAS A&M UNIVERSITY
Head
Department of Mathematics
Applications and nominations are invited for
the position of Head of the Department of
Mathematics at Texas A&M University.
The Department of Mathematics resides in
the College of Science, and currently consists of
65 tenure-track faculty, approximately 20 visiting
and non tenure-track faculty, and about 80 graduate students. Both M.S. and Ph.D. degrees
are offered. In addition to teaching, members of
the department are actively involved in research
and other professional activities. Nearly one
half of the tenure-track faculty receive outside
research funding.
Candidates for the position must have an
earned doctorate, a distinguished record in
both teaching and research, and other professional accomplishments. Candidates should
have demonstrated the ability and commitment
to continue the development of all facets of a
strong program in mathematics. Women and
minorities are encouraged to apply.
Nominations and applications, along with
resumes and names of references, will continue
to be accepted until June 1, 1991 or until a
suitable candidate is identified. Please send all
materials to
Professor C. J. Maxson, Chairman
Head Search Committee
Department of Mathematics
Texas A&M University
College Station, TX 77843
Phone: (409) 845-4150
FAX: (409) 845-6028
Email: MathDept@venus.tamu.edu
Texas A&M University is an equal opportunity affirmative action employer.

AUSTRALIA
MACQUARIE UNIVERSITY
Sydney, Australia
School of Mathematics, Physics, Computing
and Electronics.
Senior Lecturers/Lecturers in Mathematics
Tenurable and Fixed-Term Ref 890464
Three positions are available and appointment may be made at either Senior Lecturer or
Lecturer level.
Applicants should have a Ph.D. in mathematics and a strong and continuing research record.
Applicants should demonstrate their experience
and interest in teaching. The appointees will

Ref910090
This position will be fixed-term, and will
be offered to an applicant with experience in
mathematical computing or in teaching to large
classes.

·Ref890464
This position is tenurable and preference
will be given to an applicant whose field of
interest will strengthen the research interests in
the School.
The positions are available from 1 July
1991 and the fixed-term positions are for five
years. Applicants should indicate clearly which
positions they seek.
Enquiries: Professor J. H. Loxton (02) 805
8943
Salary Range: Senior Lecturer $A 43,984 to
$A 51,015 per annum; Lecturer $A 33,163 to
$A 34,584 per annum.
Further information about the University,
conditions of appointment and the method
of application should be obtained from the
Academic Staff Office, Macquarie University,
Sydney 21 09 Australia, telephone (02) 805
7391, facsimile (02) 805 7398.
Applications close 30 April 1991.
Equality of Employment Opportunity is University Policy.

CANADA
UNIVERSITY OF TORONTO
Department of Mathematics
The Department solicits applications for a
·tenure-stream position in Analysis at the downtown (St. George) campus to begin on July 1,
1992. Preference will be given to researchers
working in Harmonic Analysis or Ordinary or
Partial Differential Equations. The position is at
the level of Assistant Professor.
Duties include teaching and research, and
candidates are expected to demonstrate excellence at each.
Applicants should send their complete C.V.
together with a list of publications and arrange
to have at least three letters of reference sent
directly to Professor J. Repka, Associate Chairman, Department of Mathematics, University of
Toronto, Toronto, Canada M5S 1A 1. To insure
full consideration, this information should be
received by May 1, 1991.
The University of Toronto encourages both
women and men to apply. In accordance with
Canadian immigration requirements, priority will
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be given to Canadian citizens and permanent
residents.

UNIVERSITY OF TORONTO
Department of Mathematics
The Department solicits applications for a
tenure-stream position in Mathematical Physics
at the downtown (St. George) campus to begin
on July 1, 1991. The position is at the level of
Assistant Professor. In case of an exceptional
candidate who has recently reached tenurable
level, the appointment may be at Associate
Professor.
Duties include teaching and research, and
candidates are expected to demonstrate excellence at each.
Applicants should send their complete C.V.
together with a list of publications and arrange
to have at least three letters of reference sent
directly to Professor J. Repka, Associate Chairman, Department of Mathematics, University of
Toronto, Toronto, Canada M5S 1A 1. To insure
full consideration, this information should be
received by May 1, 1991 .
The University of Toronto encourages both
women and men to apply.

SOUTH KOREA
CHONNAM NATIONAL UNIVERSITY
South Korea
The department of mathematics invites applicants for two faculty members. All areas of
specialization in pure and applied mathematics are acceptable. Applicants must possess a
Ph.D. (as of August 31, 1991 ), a strong commitment to excellence in research, and teaching
ability in Korean. Applicants should send a
vita and description of research by April 30,
1991 to: Dr. Seon-Bu Kim, Chair, Department
of Mathematics, Chonnam National University,
Kwangju, 500-757 South Korea. Phone: S. Korea (62)520-6825 FAX: S. Korea (62)524-6275.

POSIT~~~ WANTED
Mathematics professor is seeking tenure-track
or visiting, full- or part-time, year-long or summer
position. U.S. citizen. Ph.D., NSF Postdoctoral
Fellowship: NYU, 1960. D.Sc.: Moscow, 1966.
53 publications, mostly in combinatorial group
theory. Taught 5 years in U.S.A., 30 in USSR,
8 as chairman. Successfully directed 16 Ph.D.
theses. Translated 5 books from Russian into
English. Available June 1991. M. Greendlinger,
70-A Vikhreva St., Apt. 83, Shuya 155600
USSR.
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Classified Advertisements

Mathematics professor, Teaching and Research.
Ph.D. (Canada) 1970. Speciality; Algebra. Experience: 27 years teaching and 23 years
research. Eleven published articles. Available
immediately. Resume and references available
on request. Mrs. C. Malliah, 4636 W. 69th
Terrace, Prairie Village, Kansas 66208, Phone:
(913)677-4139.

Positive Definite Unimodular Lattices
with Trivial Automorphism Groups
Etsuko Bannai • (Memoirs of the AMS, Number 429)
In this book, the author proves that there exists a lattice with trivial
automorphism group in every genus of positive definite unimodular
Z-lattices of rank m (with m ;;:>: 43 for the odd unimodular case and
m <': 144 for the even unimodular case). Siegel's mass formulas for
lattices (for both orthogonal and hermitian cases) are used in the
proof. In addition, the author shows that, for those positive definite
unimodular Z-lattices in the given genus and of rank m, the ratio of
the mass of classes with nontrivial automorphisms to the mass of all
classes approaches 0 very rapidly as m increases. The book is
intended for researchers and advanced graduate students in the areas
of number theory and quadratic forms.

PUBLICATIONS WANTED
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. email:
dennis@mssun7.msi.cornell.edu

1980 Mathematics Subject
Classification: I0

ISBN 0-8218-2491-0,
LC 90-31824, ISSN 0065-9266
70 pages (softcover), May 1990
Individual member $10,
List price $16,
Institutional member $13
To order, please specify
MEM0/429NA

Yu. V. Prokhorov, Editor

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 1571, Annex Station,
Providence, RI 02901-1571, or call toll
free 800-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with
VISA or MasterCard.

(Proceedings of the Steklov Institute, Volume 182)

This is a translation of the fifth and final volume in a special cycle of"Trudy of the Steklov Mathematical Institute ofthe Academy
of Sciences," published in commemoration of the 50th anniversary of the Institute. The purpose of the special cycle of publications
was to present surveys of work on certain important trends and problems pursued at the Institute. Because the choice of the form
and character of the surveys was left up to the authors, the surveys do not necessarily form a comprehensive overview, but rather
represent the authors' perspectives on the important developments.
The survey papers in this collection range over a variety of areas, including: probability theory and mathematical statistics, metric
theory of functions, approximation of functions, descriptive set theory, spaces with an indefinite metric, group representations,
mathematical problems of mechanics, and spaces of functions of several real variables and some of its applications.
1980 Mathematics Subject Classifications: 01, 04, 22. 34,
41, 42, 46, 62, 73, 76, 93 and others
ISBN 0-8218-3132-1, ISSN 0081-5438
LC 90-513:318 pages (hardcover). May 1990
Individual member $92, List Price $153,
Institutional member $122
To order, please specify STEKLO/l82NA
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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 1571,
Annex Station, Providence, RI 02901-1571, or call toll free
800-321-4AMS (321-4267) in the continental U.S. and Canada
to charge with VISA or MasterCard.

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

Applications and recommendations are invited for a one- or two-year half-time appointment as an
Associate Editor of Mathematical Reviews (MR), to commence during the summer of 1991. Applications will
be welcome from persons taking leave from other positions and in particular from tenured faculty members
who can take leave to come to MR for one or two years.
The MR office of the American Mathematical Society is located in Ann Arbor, Michigan, not far from the
campus of the University of Michigan. The editors, although employees of the AMS, enjoy many privileges
at the University. At present, MR employs fifteen mathematical editors, about six consultants and over sixty
nonmathematicians. It produces Mathematical Reviews, Current Mathematical Publications, various indexes, the on-line service MathSci and MathSci Disc. The responsibilities of an Associate Editor fall
primarily in the day-to-day operations of selecting articles and books suitable for review, classifying these
items, assigning them to reviewers, editing the reviews when they are returned and correcting the galley
proof. An individual with considerable breadth in pure or applied mathematics is sought and preference will
be given to those applicants with expertise in mathematical physics, statistics, theoretical computer science
and/or geometry. The ability to write good English is essential and the ability to read mathematics in major
foreign languages is important. (The ability to read mathematical articles in Russian or Chinese is especially
desirable.)
Persons interested in combining a sabbatical or other leave with this half-time appointment as an Associate
Editor are encouraged to write (or telephone) for further information. The twelve-month salary is negotiable
and will be commensurate with the experience the applicant brings to the position.
Applications (including curriculum vitae, bibliography and names and addresses of at least three
references) should be sent to
Dr. G. J. Janusz, Executive Editor
Mathematical Reviews
P. 0. Box 8604
Ann Arbor, MI 48107-8604
Telephone: 313-996-5255
FPLX: 313-996-2916
INTERNET: GJJ@MATH.AMS.COM
Interested applicants are urged to inquire without delay.
The American Mathematical Society is an equal opportunity employer.

Hans Joachim Baues

Combinatorial Homotopy and
4-Dimensional Complexes
1991. xxvii, 380 pages
Cloth $89.50 ISBN 0-89925-697-X

de Gruyter Expositions in Mathematics, Vol. 2
Editors: 0. H. Kegel, V P. Maslov, W D. Neurnann,
andR. 0. Wells,JJ:
This monograph provides the first extensive and systematic treatment of homotopy
theory in dimension 4. The principal objective is a solution of the old problem concerning the classification of 4-dimensional complexes with nontrivial fundamental
group. New algebraic methods in this book link the classical results of J. H. C.
Whitehead on 3-dimensional complexes with simply connected 4-dimensional
complexes. They also yield a surprising connection with algebraic K-theory since the exotic element in K3 (Z) turns out to
be an obstruction for the existence of Pontrjagin and Steenrod squares with local coefficients. The first three chapters introduce the reader to the basic combinatorial homotopy theory. Many explicit examples and applications demonstrating
the features of the new algebraic methods are described. The book will be welcomed by students and researchers who want
to apply algebraic methods in low dimensional topology.
Chapter IV. Quadratic modules and homotopy systems of order 4
• Quadratic modules • Free quadratic modules • Quadratic chain
complexes • Homotopies for quadratic chain maps • Cofibrations in
the category of quadratic chain complexes • The secondary homotopy
addition lemma and a model functor from spaces to quadratic chain
complexes • Homotopy systems of order 4 • The homotopy category
of3-dimensional CW-complexes • The CW-tower in degree <::;4 • The
homotopy category of 3-types • The action of the fundamental group
for quadratic chain complexes • The quadratic chain complex of a
product • Appendix A: Some diverse examples and applications of
quadratic chain complexes • Appendix B: Quadratic chain complexes
and simplicial groups • Appendix C: Reduced and stable quadratic
modules • Appendix D: On the homotopy classification of semi free
group actions.

Contents:
Chapter I. Homotopy, homology, and Whitehead's classification
of simply connected 4-dimensional CW-complexes • Sufficiency,
realizability and detecting functors • Homotopy groups • CW-complexes and homology with local coefficients • Whitehead's certain
exact sequence • The quadratic functor f' and central extensions • Cup
.products and Pontrjagin squares • Cohomological invariants • A;,polyhedra and A7,-forms • Whitehead's classification of A7,-polyhedra, .. ~2.
Chapter II. The CW-tower of categories • Linear extensions of
categories and exact sequences for functors • Homotopy systems of
order (n + 1) • The CW-tower of categories • The Postnikov chain
functor • Three formulas for the obstruction • Trees ofhomotopy types
• On the homotopy classification of manifolds with finite fundamental group.
Chapter Ill. Crossed modules and homotopy systems of order 3 •
Nilpotent groups and Peiffer nilpotent pre-crossed modules • Crossed
chain complexes and homotopy systems of order 3 • Cylinders of CWcomplexes and of crossed chain complexes • Cofibrations in the
category of crossed chain complexes • The homotopy addition lemma
• A model functor from spaces to crossed chain complexes • The
homotopy category of2-dimensional CW-complexes •The homotopy
category of 2-types • The crossed chain complex of a product • The
action of the fundamental group and free homotopy classes • Appendix A: Obstructions for the realizability of chain complexes • Appendix B: The homotopy category of pseudo projective planes • Appendix
C: On the suspension and the James construction • Appendix D: The
homotopy category of suspended pseudo projective planes.

Walter de Gruyter
Berlin • New York

Chapter V. Cohomological invariants • The classification of 4dimensional homotopy types • A new cohomological invariant and
the cup product • Obstructions for the existence of certain chain maps
and the primary obstruction for the realizability of a chain complex •
The classification of special 4-dimensional homotopy types by
Pontrjagin squares • Natural quotients of the Postnikov chain functor
• Pontrjagin squares with local coefficients • Appendix A: The stable
equivalence classes of finite 4-dimensional complexes.

I

Chapter VI. The cohomology of categories and the calculus of
tracks • The cohomology of categories • The category of free ni 1(2)groups and the existence of Pontrjagin squares • Linear track extensions of categories • Free nil(2)-groups and tracks for one point unions
of n-spheres • Tracks for one point unions of n-spheres with operators
in groups • Free nil(2)-modules and tracks for 2-dimensional CWcomplexes • Track-models for 4-dimensional CW-complexes.
For North America:

Walter de Gruyter, Inc.
200 Saw Mill River Road
Hawthorne, NY 10532

,..-----Cambridge University Press---L-functions and Arithmetic

Geometry of Low-Dimensional Manifolds

Proceedings of the Durham Symposium, July, 1989

Volumes 1 and 2

J. Coates and M.J. Taylor

Edited by S.K. Donaldson and C.B. Thomas

Combines the many and diverse aspects of number theory and
arithmetical algebraic geometry which are currently being studied
under the general theme of the connections between L-functions
and arithmetic
London Mathematical Society Lecture Note Series 153
1991 392 pp. 38619-5 Paper $44.50

Reveals the way different subjects (topology, differential and
algebraic geometry, and mathematical physics) interact. Based
on LMS Durham Symposium Lectures.
London Mathematical Society Lecture Note Series 151
Vol. 1: 1991 272 pp. .39978-5 Paper $29.95
Vol. 2: 1991 350 pp. 40001-5 Paper $29.95

Algebraic Curves Over Finite Fields

Functional Integrals and Collective
Excitations

Cailos J. Moreno
Develops the theory of algebraic curves over finite fields, their zeta
and L-functions, and, for the first time, the theory of algebraic geometric Gappa codes on algebraic curves.

Cambridge Tracts in Mathematics 97
1991 246 pp. 34252-X Hardcover $49.50

A Tribute to Paul Erdos

V.N.Popov

Describes the theory and selected applications of one of the most
important mathematical tools used for the theoretical investigation of
collective excitations in statistical physics.
Cambridge Monographs on Mathematical Physics
1991 216 pp. Paper 40787-7 $27.95

Edited by A. Baker, 8. Bollobas, and A. Hainal

Interval Methods for Systems of Equations

Dedicated to Paul Erdos, this volume is o collection of some fifty outstanding unsolved problems, together with their "values:'
1991 493 pp. 38101-0 Hardcover $99.50

A. Neumaier

Geometry of Banach Spaces
Proceedings of the Conference field in Strobl, Austria 1989
Edited by I'.F.X. Muller and W. Schac:hermayer
Reflects the progress made in many branches of recent research in
Banach space theory.

London Mathematical Society Lecture Note Series 158
270 pp. 40850-4 Paper $29.95

1991

Emphasis is laid on those aspects of the theory useful in actual
computations.
Encyclopedia of Mathematics and Its Applications 37
1991 271 pp. 33196-X Hardcover $59.50

CAMBRIDGE UNIVERSITY PRESS
40 West 20th Street, New York, NY 10011.
Call toll-free 800-872-7423.
MasterCard/VISA accepted. Prices subject to change.

de Gruyter======================================================::;'l
An international journal devoted to pure and
applied mathematics as well as mathematical physics
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D.H. Phong (New York, USA) • D. Ramakrishnan (Pasadena, USA)
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Walter de Gruyter, Inc.
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FORUM MATHEMATICUM ISSN 0933-7741
1991, Volume 3 (6 issues)
USA, Canada, Mexico. Annual subscription rate:
US $245.00 plus postage and handling. Single issue price: US $53.00
All other countries. Annual subscription rate:
DM 380 plus postage and handling. Single issue price: DM 82.
Prices subject to change.

Scientific Typesetting for the 90's
VTEX does a professional job of typesetting
complicated scientific formulas.
It automatically positions subscripts and
superscripts, adjusts the size of sums,
integrals and parentheses, aligns matrices.
VTEX also gives you:
• a large set of scientific symbols, including
the complete Greek alphabet and many
mathematical symbols
• a wide selection of quality scalable fontsnot available with any other scientific
word-processor
• font effects, including outline, slant, shade,
shadow ...
• foreign language support: European
languages, Greek and Cyrillic.
• professional text formatting, including
hyphenation, kerning, auto-ligatures, global
paragraph optimization, footnotes, tables ...
• powerful macro language

• WYSIWYG previewer with arbitrary
magnification
• support for most laser, postscript and
dot-matrix printers
• landscape and portrait printing
VTEX combines incomparable quality, power,
flexibility and efficiency in a package small
enough to be run on a floppy-based system.

List price $399 Introductory offer $299
Includes manuals, the typesetter, 10 scalable typefaces,
previewer and drivers for all popular printers.
Requires an MS DOS computer with 640K memory.
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The University of Sydney

•

AUSTRALIA

CHAIR OF PURE MATHEMATICS
Reference No. 05/05
Applications and expressions of interest are invited for appointment to a Chair of Pure
Mathematics within the School of Mathematics and Statistics which falls vacant on 1
January, 1991 on the retirement of Professor G. E. Wall, FAA.
The University is seeking applicants with a capacity for leadership who can make a major
contribution to the School's excellence in research and teaching. Established areas of
research in Pure Mathematics include category theory, algebraic groups and their
representations, computational algebra and number theory, dynamical systems, singularity theory, group theory, number theory and combinatorics. While preference may be
given to applicants with expertise in one of the above areas, suitable qualified persons
from any branch of Pure Mathematics are invited to apply.
It is anticipated that interviews for the Chair will be held three months after the closing
date.
Salary will be at the rate of $A67,812 p.a. Provision is also made for limited private
consulting in accordance with the University's regulations. Assistance with relocation
expenses to Sydney will be provided.
The University reserves the right to appoint by invitation and not to proceed with any
appointment for financial or other reasons.
Intending applicants for Chair positions should obtain a detailed statement of information
concerning the chair from The Registrar, address below.
Method of application: Applicants (in triplicate for chairs) quoting Reference No., and
including curriculum vitae, list of publications and the names, addresses and fax. nos.,
of three referees (only three referees will be contacted in the first instance and if more
referees are nominated they should be ranked in order of preference) to the Registrar, -,

1991.
""'""~
""""""'" "'""· "w ""' """"'" ''~'""''""'"'"""'I

Equal employment opportunity and no smoking in the workplace are University policy.
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MicroPress Inc.
68-30 Harrow Street
Forest Hills, NY 11375
Tel: (718) 575-1816
Fax: {718) 575-8038

Other Products mentioned are trademarks of their respective companies.

FINITE GEOMETRIES
AND COMBINATORIAL DESIGNS
Earl S. Kramer
and Spyros S. Magliveras, Editors
Contemporary Mathematics, Volume 111
More than eighty participants from all over the world attended an
AMS Special Session on Finite Geometries and Combinatorial Designs held in Lincoln, Nebraska in the fall of 1987. This volume
contains the proceedings of that Special Session, in addition to several
invited papers. Employing state-of-the-art combinatorial and geometric methods, the papers show significant advances in this area. Topics
range over finite geometry, combinatorial designs, their automorphism
groups, and related structures.
Requiring graduate-level background, this book is intended primarily for researchers in finite geometries and combinatorial designs.
However, the interested nonspecialist will find that the book provides
an excellent overview of current activity in these areas.
1980 Mathematics Subject
Classifications: 05, 51
ISBN 0-8218-5118-7, LC 90-45302,
ISSN 0065-9266
312 pages (softcover), October 1990
Individual member $32,
List price $53,
Institutional member $42
To order, please specify
CONM/IIINA

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 1571, Annex Station,
Providence, RI 02901-1571, or call
toll free 800-321-4AMS (321-4267)
in the continental U.S. and Canada to
charge with Visa or MasterCard.

This new book series, to be published jointly with the Association for Computing Machinery, will contain
proceedings of conferences and workshops held at the Center for Discrete Mathematics and Theoretical Computer
Science (DIMACS). DIMACS is located at Rutgers University and sponsored by Princeton University, Bell
Laboratories, and Bell Communications Research. The topics to be covered in this series span a range of research
areas, including discrete and computational geometry, discrete optimization, computational complexity, data
structures and algorithms, graph theory, computational number theory and cryptology, finite groups and
permutation groups, recursive function theory and mathematical logic, and boolean functions. This series will
provide access to the newest developments in these exciting and useful areas of research.

Proceedings of DIMACS Workshops
Polyhedral
Combinatorics
William Cook,
and Paul D. Seymour, Editors
Volume 1

~~~
Distributed Computing
,.~~,

,.~~,
~,..,,..,,

and Cryptography

Joan Feigenbaum
and Michael Merritt, Editors
Volume 2

1980 Mathematics Subject Classifications: 05, 90
ISBN 0-8218-6591-9, LC 90-49139, ISSN 1052-1798
288 pages (hardcover), March 1991
Individual member $33, List price $55,
Institutional member $44
To order please specify DIMACS/1NA

This book, the second volume in the new DIMACS book
series, contains the proceedings of a workshop held in Princeton,
New Jersey in October 1989. The workshop, which drew
seventy-four participants from five countries, addressed a
wide range of practical and theoretical questions arising in the
overlap of distributed computation and cryptography. In addition to fifteen papers based on formal talks presented at the
workshop, this volume also contains two contributed papers
on related topics, and an extensive summary of informal
discussions that took place during the workshop, including
some open questions raised.
The book requires basic background in computer science
and either a familiarity with the notation and terminology of
distributed computing and cryptography, or a willingness to do
some background reading. Students, researchers, and engineers interested in the theoretical and practical aspects of
distributed computing and cryptography will appreciate the
overview the book provides of some of the major questions at
the forefront of research in these areas.

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 1571,
Annex Station, Providence, RI 02901-1571, or call toll free
800-321-4AMS (321-4267) in the continental U.S. and Canada
to charge with Visa or MasterCard.

1980 Mathematics Subject Classifications: 68, 94; 03
ISBN 0-8218-6590-0, LC 90-49828, ISSN 1052-1798
262 pages (hardcover), March 1991
Individual member $31, List price $51,
Institutional member $41
To order please specify DIMACS/2NA

This book, the first volume in the new DIMACS book
series, contains the proceedings of the frrst DIMACS workshop.
The workshop, which was held in June 1989 in Morristown,
New Jersey, focused on polyhedral combinatorics. Two series
of lectures were presented by L. Lovasz and A. Schrijver and
there were a number of shorter lectures. The topics covered
included multicommodity flows, graph matchings and colorings, the traveling salesman problem, integer programming,
and complexity theory. Aimed at researchers in combinatorics
and combinatorial optimization, this book will provide readers
with an overview of recent advances in combinatorial optimization.

Stories about
Maxima and Minima
V. M. Tikhomirov
translated by Abe Shenitzer

IT

lhroughout the history ofmathematics, maximum and minimum problems have
played an important role in the evolution of the field. Many beautiful and important
problems have appeared in a variety ofbranches of mathematics and physics, as well
as in other fields of sciences. The greatest scientists of the past-Euclid, Archimedes,
Heron, the Bernoullis, Newton, and many others-took part in seeking solutions to
these concrete problems. The solutions stimulated the development of the theory, and,
as a result, techniques were elaborated that made possible the solution of a tremendous variety of problems by a single method.

IT I

his book, copublished with the Mathematical Association of America (MAA),
presents fifteen "stories" designed to acquaint readers with the central concepts of the
theory of maxima and minima, as well as with its illustrious history. Unlike most
AMS publications, the book is accessible to high school students and would likely be of
interest to a wide variety of readers.
[l]n Part One, the author familiarizes readers with many concrete problems that
lead to discussion of the work of some of the greatest mathematicians of all time. Part
Two introduces a method for solving maximum and minimum problems that originated with Lagrange. While the content of this method has varied constantly, its basic
conception has endured for over two centuries. The final story is addressed primarily
to those who teach mathematics, for it impinges on the question of how and why to
teach. Throughout the book, the author strives to show how the analysis of diverse
facts gives rise to a general idea, how this idea is transformed, how it is enriched by
new content, and how it remains the same in spite of these changes.
c:::::::J

1980 Mathematics Subject Classifications: 00, 01, 46, 49
ISBN 0-8218-0165-1, LC 90-21246
187 pages (softcover), March 1991
Individual Member $18, List Price $23,
To order please specifY MAXMIN/NA
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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 1571,
Annex Station, Providence, RI 02901-1571, or call toll free 800-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with Visa or MasterCard.

I

FIFTY YEARS OF EIGENVALUE
PERTURBATION THEORY
Barry Simon

Over the last fifty years, eigenvalue perturbation theory has seen
substantial progress. Some important open problems remain. but the
connection between perturbation series and eigenvalues is now
fairly well understood. In this videotaped lecture, Barry Simon
presents a historical overview of the developments of the past halfcentury, lecturing with clarity and insight on this area at the
borderline of mathematics and theoretical physics. The first half of
the fifty years covered in the lecture were marked by the development of abstract theories by Kato and coworkers of such topics as
analytic perturbations, asymptotic series, and stability. In the
second half of the period, when the emphasis shifted to a more
detailed study of specific models, three themes have emerged:
Bender-Wu asymptotic formulae, Borel summability, and complex
scaling. Among the topics covered are convergent perturbation
theory, summabilitymethods, double wells, isoelectronic sequences,
anharmonic oscillators, and the Zeeman and Stark effects.
1980 Mathematics Subject Classifications: 46, 81
ISBN 0-8218-8034-9
NTSC format on 1/2 " VHS videotape;
approx. one hour, December 1990, Price $59
To order, please specify VIDSIMON/NA

I

CASE STUDIES OF POLITICAL
OPINIONS PASSED OFF AS
SCIENCE AND MATHEMATICS
Serge Lang

In this'fascinating videotaped presentation, Serge Lang discusses
his nationally publicized battle against what he sees as quantitative
verbiage used by some people in the social sciences in the process
of passing off political opinions as science. The central part of the
lecture focuses on some works of Samuel Huntington, a wellknown political scientist who was rejected by the National Academy of Sciences, partly as a result of Lang's campaign against him.
Quoting from original sources, Lang documents how Hungtington,
and other authors whom Huntington mentions uncritically, not only
misused what some people call mathematics in the way they
assigned numerical values to various social phenomena (such as a
"frustration index" for a society), but also misrepresented historical
facts. Lang describes some reactions in the social science community
and in the press, as well as those of several students who have used
Huntington's textbooks in their classes. Never one to shy away from
controversy over causes he believes in, Lang has devoted a great
deal of time and energy to what he sees as a crucial fight for
standards and integrity in academia. His story raises challenging
questions about the standards that scholars set for themselves, their
institutions, and their colleagues. The lecture would be suitable for
students and scholars in any academic discipline. A writeup of the
talk, with references, is included.

I

NONWELLFOUNDED SETS
AND THEIR APPLICATIONS
Jon Barwise

Nonwellfounded sets were originally a part of set theory but
were later banned because they were thought to be implicated in
the paradoxes of set theory. (An example of a nonwellfounded
set is a= (1,2. a), with the usual definition of an ordered triple.)
However, in recent years. they have been finding their way back
into set theory as researchers have shown that nonwellfounded
sets are far from incoherent and in fact have many useful
applications in computer science. artificial intelligence, and
cognitive science. This videotaped expository le.cture presents a
fascinating look at the use and theory of nonwellfounded sets.
Illuminating the subject with clarity of exposition and with
carefully chosen examples, Barwise first motivates the subject
with a discussion of applications. then moves on to the theory.
This lecture would be accessible and appealing to anyone with
a background in undergraduate mathematics.
1980 Mathematics Subject Classifications: 04. 03
ISBN 0-8218-8033-0
NTSC format on 1/2 " VHS videotape:
approx. one hour, December 1990, Price $59
To order, please specify VIDBARWISE/NA

I

SOME APPLICATIONS OF
GROUP
REPRESENTATIONS
Nolan Wallach

In this videotaped lecture, Nolan Wallach presents examples
of applications of Lie theory that show how the subject has gone
beyond its original roots in an unexpected way. Lie initially
envisioned his theory as a way of solving differential equations
by reducing the number of variables. As Wallach demonstrates.
Lie theory is often used today to set certain problems in a larger
context by increasing the number of variables. Although the
system then becomes larger, it often becomes simpler because
one can use the power of abstraction in representation theory and
exploit symmetries in the new.larger system. Using examples
from differential equations and classical and quantum mechanics that demonstrate this principle, Wallach presents a lucid and
engaging lecture. The lecture should be accessible to advanced
undergraduates or graduate students with strong backgrounds in
analysis.
1980 Mathematics SubJect Classification: :!2
ISBN 0-8:!18-8036-5
NTSC format on 1/2 " VHS videotape:
approx. one hour. December 1990. Price $59
To order. please specify VIDWALLACH/NA

1980 Mathematics Subject Classification: 00
ISBN 0-8218-8037-3
NTSC format on 1/2" VHS videotape:
approx. one hour, January 1991, Price $59
To order, please specify VIDLANG/NA

All prices subject to change. Free shipment by surface; for air delivery, please add $6.50 per title. Prepaymem required. Order from American
Mathematical Society, P.O. Box 1571, Annex Station, Providence. RI 02901-1571. or call toll free R00-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with VISA or MasterCard.

Operations Analysis
•
the
In
United States Army
Eighth Air Force
in World War II
Charles W. McArthur
Operations research grew out of the application of the scientific method to certain problems of war during
World War II. This book tells the story of how operations research became an important activity in the Eighth
Air Force.
A small group of civilians, which began with four scientists and two lawyers, comprised the Operations
Research Section, an advisory body attached to the Headquarters of the Eighth Bomber Command. During
the course of the war in Europe, over forty operations analysts worked with the Eighth Air Force. By the end
of 1943, the section had established itself as the authority on measurement and analysis of bombing accuracy,
loss and battle damage, aerial gunnery, and general mission analysis, such as fuel consumption. In their
dealings with visual bombing, radar, radio countermeasures, V-weapons, and flak analysis, these experts
discovered that the air force could do a much better job with fewer bombs by using bombs of the correct size
with the correct fuse settings. In addition, the section advised the commanding generals on major aspects of
the strategic bombing campaign in Europe, including bombardment of German lines and support of Allied
ground troops in the Normandy invasion, the isolation of Normandy by aerial destruction, and the demolition
of the German synthetic oil industry.
The author emphasizes the people involved in these historical events, rather than the technical matters with
which they dealt. Focusing on a time of great importance in the history of this century, the book reveals the
vital role this group of civilian scientists played in the defeat of Germany.
1980 Mathematics Subject Classifications: 01A60
ISBN 0-8218-0158-9, LC 90-829, ISSN 0899-2428
351 pages (hardcover), November 1990
Individual member $49, List price $81,
Institutional member $65
To order, please specify HMATH/4NA

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 1571, Annex
Station, Providence, RI 02901-1571, or call toll free 800-3214AMS (321-4267) in the continental U.S. and Canada to charge
with Visa or MasterCard.

HISTORY OF
MATHEMATICS
Volume 4
AMERICAN MATHEMATICAL SOCIETY • LONDON MATHEMATICAL SOCIETY

D

A.

J. Lohwater's

RUSSIANENGLISH
DICTIONARY
OF THE
MATHEMATICAL
SCIENCES
Second Edition
Edited by
Ralph P. Boas
Revised and expanded with the assistance of
Alana I. Thorpe

This long-awaited update of the popular Lohwater dictionary is the most complete and up-to-date
resource for reading and translating mathematical literature written in Russian. Hundreds of new words
have been added, and existing entries have been amplified, corrected, and brought up-to-date to reflect
current mathematical usage (though some obsolete terms were retained for users who need to consult older
literature). The grammar section has been rewritten, and an appendix contains complete paradigms of a
large number of selected words. In addition, at the request of many users of the dictionary, stress markings
on Russian words have been added.
Intended primarily for those whose first language is English, this dictionary will prove a useful tool
for researchers, editors, and translators working with Russian mathematical literature.
1980 Mathematics Subject Classification: 00
ISBN 0-8218-0160-0 (hardcover)
0-8218-0133-3 (softcover), LC 90-290
343 pages, July 1990
Price $50 (hardcover)
Price $35 (softcover)
To order please specify REDH/NA (hardcover),
REDS/NA (softcover)

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 1571, Annex Station,
Providence, RI 02901-1571,
or call toll free 800-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with
VISA or MasterCard.

James G. Glimm, John Impagliazzo, and Isadore Singer, Editors

Proceedings of Symposia
in Pure Mathematics
Volume

50
The ideas of John von Neumann have had a profound influence on modern mathematics and science. One
of the great thinkers of our century, von Neumann initiated major branches of mathematics-from operator algebras
to game theory to scientific computing-and had a fundamental impact on such areas as self-adjoint operators,
ergodic theory and the foundations of quantum mechanics, and numerical analysis and the design of the modern
computer.
This volume contains the proceedings of an AMS Symposium in Pure Mathematics, held at Hofstra
University, in May 1988. The symposium brought together some of the foremost researchers in the wide range of
areas in which von Neumann worked. These articles illustrate the sweep of von Neumann's ideas and thinking and
document their influence on contemporary mathematics. In addition, some of those who knew von Neumann when
he was alive have presented here personal reminiscences about him. This book is directed to those interested in
operator theory, game theory, ergodic theory, and scientific computing, as well as to historians of mathematics and
others having an interest in the contemporary history of the mathematical sciences. This book will give readers an
appreciation for the workings of the mind of one of the mathematical giants of our time.

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 1571, Annex Station,
Providence, RI 02901-1571,
or call toll free 800-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with
VISA or MasterCard.
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History and biography
Mathematical logic and foundations
Set theory
Combinatorics
Order, lattices, ordered algebraic structures
General algebraic systems
Number theory
Field theory and polynomials
Commutative rings and algebras
Algebraic geometry
Linear and multilinear algebra; matrix theory
Associative rings and algebras
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Category theory, homological algebra
K-theory
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Real functions
Measure and integration
Functions of a complex variable
Potential theory
Several complex variables and analytic spaces
Special functions
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Partial differential equations
Finite differences and functional equations
Sequences, series, summability
Approximations and expansions
Fourier analysis
Abstract harmonic analysis
Integral transforms, operational calculus
Integral equations
Functional analysis
Operator theory
Calculus of variations and optimal control;
optimization
Geometry
Convex and discrete geometry
Differential geometry
General topology
Algebraic topology
Manifolds and cell complexes
Global analysis, analysis on manifolds
Probability theory and stochastic processes
Statistics
Numerical analysis
Computer science
Mechanics of particles and systems
Mechanics of solids
Fluid mechanics
Optics, electromagnetic theory
Classical thermodynamics, heat transfer
Quantum theory
Statistical mechanics, structure of matter
Relativity and gravitational theory
Astronomy and astrophysics
Geophysics
Economics, operations research, programming,
games
Biology and other natural sciences, behavioral
sciences
Systems theory; control
Information and communication, circuits
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Please read the following to determine what membership category you
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applying.
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0
0
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For ordinary members whose annual professional income is below $45,000,
the dues are $75, for those whose annual professional income is $45,000 or
more, the dues are $100.
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 $64 and for those whose annual professional income is above
$45,000, the dues are $85.
For a joint family membership, one pays ordinary dues, based on his or
her income, and 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 $150.
For either students or unemployed individuals, dues are $25, and annual
verification is required.
The annual dues for reciprocity members who reside outside the U.S. and
Canada are $50. 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 ($75 or $100).
The annual dues for external members, those who reside in developing
countries which do not have any mathematical society, are $53.
Members can purchase a multi-year membership by prepaying their current dues rate for either two, three, four or five years. This option is not
available to either unemployed or student members.

1991 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 $750 $100
CMS Cooperative rate ............................... 0 $64 0 $85
Joint family member (full rate) ..................•..... 0 $75 0 $100
Joint family member (reduced rate) .................... 0 $55 0 $80
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Unemployed member (please verify) 2 •••.•••••••••••••••••••• 0 $25
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0
0
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Reciprocity member (please verify) 3 •..•.••.•••• 0 $50 0 $75 0 $100
External member ......•......................•............ 0 $53
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
actively seeking employment. My unemployment status is not a result of
voluntary resignation or of retirement from my last position.
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0
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Allahabad Mathematical Society
Asociaci6n Matematica Espanola
Australian Mathematical Society
Berliner Mathematische Gessellschaft e.V.
Calcutta Mathematical Society
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Edinburgh Mathematical Society
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Irish Mathematical Society
fslenzka Staer8frae8afelagi8
Israel Mathematical Union
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New Zealand Mathematical Society
Nigerian Mathematical Society
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Ramanujan Mathematical Society
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Sociedad Colombiana de Matematica
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Sociedad Matematica Mexicana
Sociedade Brasileira Matematica
Sociedade Brasileira de Matematica
Aplicada e Computacional
Sociedade Paranaense de Matematica
Sociedade Portuguesa de Matematica
Societat Catalana de Matematiques
Societe de Mathematiques Appliquees
et lndustrielles
Societe Mathematique de Belgique
Societe Mathematique de France
Societe Mathematique Suisse
Southeast Asian Mathematical Society
Suomen Matemaattinen Yhdistys
Svenska Matematikersamfundet
Union Mathematics Argentina
Unione Matematica ltaliana
Vijnana Parishad of India
Wiskundig Genootschap

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.
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Prices are subject to change without notice.

Free shipment by surface; for air delivery.
please add $6.50 per book.
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AMS
AMS
AMS
AMS

individual membership
institutional membership
corporate membership
institutional associate

Books are sent via surface mail {UPS to U.S. addresses and printed
matter elsewhere) unless air delivery is requested. The shipping and
handling charges for air delivery book orders are shown in the table.
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. Software: Nonindividual customers need not prepay
provided a Purchase Order number is given with the order. Software/books are sent via UPS to U.S. addresses and via U.S. postal
service air parcel post to addresses outside the U.S. Add shipping and
handling for Software/Books: S8 per order in the U.S. and Canada;
$35 per order air delivery outside the U.S. and Canada.

Customers in these areas should request price information
from and direct their orders to the following distributors:
Europe/Middle East/ Africa: Clarke Assoc.-Europe Ltd.,
13a Small Street. Bristol BS1 1DE, England. Tel. 01-0272268864, Telex 445591 CALORB G; Fax 0272-266437
Japan: Maruzen Co. Ltd., P.O. Box 5050. Tokyo International 100-31, Japan. Tel. Tokyo 272-7211, Telex J26516
India: Allied Publishers Pvt. Ltd .. 15. J. N. Herdia Marg.,
Ballard Estate, Bombay 400038, India

Staple here

Fold here

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL
FIRST-CLASS MAIL PERMIT NO. 554B PROVIDENCE, RI

POSTAGE WILL BE PAID BY ADDRESSEE

Customer Services
AMERICAN MATHEMATICAL SOCIETY
P. 0. Box 6248
Providence, RI 02940-6248

111 ••••• 1.11.1 ••• 1•• 111 ••• 1.1 •• 1.1 ••• 1•• 1•• 11.11 ••• 1
•

0

•

•

0

0

•

•

•

•

•

•

•

•

•

0

0

0

•

•

•

••••

0

•••••

0

•

0

0

•

•

•

•

•

•

•

•

•

•

•

•

•••

0

•••

0

••

0

•

~

••

0

•

•

•

•

•

•

•

Fold here

•

•

•

•

•

0

0

•

•

•

0

•

•

•

0

•

•

•

•

•

•

0

•

•

•

•

•

•

•

•

•

•

0

•

•

•

•

•

•

•

•

0

••

0

•

0

•

•

•

•

•

•

•

••••••••

0

•

0

•

0

•

•

•

•

•

Change of Address
Members of the Society who move or who change positions are urged to notify the Providence Office as soon
as possible.

of members' honors, awards, and information on Society
service. Information of the latter kind appears regularly
in Notices.

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.

When changing their addresses, members are urged to
cooperate by supplying the information requested below.
The Society's records are of value only to the extent that
they are current and accurate.

Besides mailing addresses for members, the Society's
records contain information about members' positions
and their employers (for publication in the Combined
Membership List). In addition, theAMS maintains records

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.
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OPERATOR THEORYI
OPERATOR ALGEBRAS
AND APPLICATIONS
William B. Arveson
Ronald G. Douglas
Editors
Proceedings
of Symposia
in
Pure Mathematics
Volume
51
American
Mathematical
Society

mperator theory has come of age during the last twenty years. The
subject has developed in several directions using new and powerful
methods that have led to the solution of basic problems previously
thought to be inaccessible. In addition, operator theory has had fundamental connections with a range of other mathematical topics. For
example, operator theory has made mutually enriching contacts with
other areas of mathematics, such as algebraic topology and index theory,
complex analysis, and probability theory. The algebraic methods employed in operator theory are diverse and touch upon a broad area of
mathematics. There have been direct applications of operator theory to
systems theory and statistical mechanics. And significant problems and
motivations have arisen from the subject's traditional underpinnings for
partial differential equations.

Dhis two-volume set contains the proceedings of an AMS Summer
Institute on Operator Theory/Operator Algebras, held in July 1988 at the
University of New Hampshire. The Institute sought to summarize progress and examine the common points of view that now run through the
subject. With contributions from some of the top experts in the field, this
publication illuminates a broad range of current research topics in operator theory.
1980 Mathematics Subject Classification: 46L, 47A, 47B, 58G
ISBN 0-8218-1486-9, LC 90-33771, ISSN 0082-0717
Part 1-640 pages, Part 2-385 pages (hardcover), July 1990
Individual member $104, List price $174,
Institutional member $139
To order, please specify PSPUM/51NA

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 1571, Annex Station,
Providence, RI 02901-1571,
or call toll free 800-321-4AMS (321-4267) in the
continental U.S. and Canada to charge with
VISA or MasterCard.

INTEGRAL GEOMETRY
AND TOMOGRAPHY
Contemporary Mathematics
Volume 113
Eric Grinberg
and Eric Todd Quinto,
Editors
This book contains the proceedings
of an AMS-IMS-SIAM Joint Summer
Research Conference on Integral Geometry and Tomography, held in June
1989 at Humboldt State University in
Arcata, California. The papers collected
here represent current research in these
two interrelated fields. The articles in
pure mathematics range over such diverse areas as combinatorics, geometric
inequalities, micro-local analysis, group
theory, and harmonic analysis. The interplay between Lie group theory, geometry, harmonic analysis, and Radon
transforms is well covered. The papers
on tomography reflect current research
on X-ray computed tomography, as well
as radiation dose planning, radar, and
partial differential equations.
In addition to describing current research, this book provides a useful
perspective on the interplay between
the fields. For example, abstract theorems about Radon transforms are used
to understand applied mathematics,
while applied mathematics motivates
some of the results in pure mathematics.
Though directed at specialists in the
field, the book would also be of interest
to others who wish to understand current
research in these areas and to witness
how they relate to other branches of
mathematics.

Summer List of Applicants
Instructions for Applicant Form on facing page
The form. Forms submitted by job applicants who
attend the Mathfest in Orono will be posted. The first
impression a prospective employer has of an applicant
may be based on the appearance of this form.
The forms should be carefully typed using a fresh
black ribbon. The best results are obtained with a
carbon-coated polyethylene film ribbon, but satisfactory results may be obtained using a ribbon made of
nylon or other woven fabric if suitable care is exercised. It is important that the keys be clean and make
a sharp, clear impression. Use a correcting typewriter
or correction tape or fluid if necessary. Submit the
original typed version only. Hand lettered forms are
acceptable if prepared carefully.
The summary strip. Information provided here will
be used to prepare a printed list of applicants for distribution to employers. Please supply all information
requested, and confine your characters to the boxes
provided. Use the codes below. Circled letters identify corresponding items on the form and the strip.
Address forms to the Mathematics Meetings Service Bureau {MMSB), P. 0. Box 6887, Providence, RI
02940. The deadline for receipt is June 6, 1991.

@ Specialties
AL =Algebra
AN= Analysis
BI = Biomathematics
BS = Biostatistics
CB = Combinatorics
CM = Communication
CN = Control
CS = Computer Science
CT = Circuits
DE = Differential Equations
EC = Economics
ED = Mathematical Education
FA= Functional Analysis
FI =Financial Mathematics
FL = Fluid Mechanics
GE = Geometry
HM = History of Math
LO = Logic
MB = Mathematical Biology
ME = Mechanics
MO = Modelling
MP = Mathematical Physics
MS =Management Science
NA =Numerical Analysis
OR = Operations Research
NT = Number Theory
PR = Probability
SA = Systems Analysis
TO = Topology
ST = Statistics

@ Career Objectives
AR = Academic Research
AT = Academic Teaching
NR =Nonacademic R&D
NC = Nonacad. Consulting
NS =Nonacademic Supervision

@
1980 Mathematics Subject Classifications: 44, 92
ISBN 0-8218-5120-9, LC 90-19434, ISSN 02714132; 251 pages (softcover), December 1990;
Individual member $32, List price $54, Institutional member $43; To order, please specify
CONM/113NA
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 1571, Annex
Station, Providence, RI 002901-1571, or call toll
free800-321-4AMS (321-4267) in the continental
U.S. and Canada to charge with Visa or MasterCard.

@Duties
U =Undergraduate
R =Research
A = Administration
IND = Industry
DP = Data Processing

T =Teaching
G =Graduate
C = Consulting
S = Supervision
GOV = Government

Location
E =East
C =Central
W =West

0 = Outside U.S.

S =South
M =Mountain
I = Indifferent

1.
2.
3.
4.

Summer List of Applicants
This form CANNOT be submitted by electronic mail.
Please type. See instructions on facing page. Do not type beyond the box.
Deadline for receipt of form is June 6, 1991.
Return form to: MMSB, P.O. Box 6887, Providence, RI 02940.

APPLICANT: Nwm.~----------------------------------------------------
Mailing address (include zip code)-----------------------------------

@ Specialtie"'---------------------------------------------------------@ Career objectives a.nd accomplishments
ACADEMIC: 0 Research, 0 Teaching
NON-ACADEMIC: 0 Research a.nd Development, 0 Consulting, 0 Supervision
Near-term career goals'-------------------------------------------------Significant achievements or projects, including role__________________________________
Honomandoffic.~-----------------------------------------------------

Other (e.g., paper to be presented at THIS meeting)-------------------------------Selected titles of papem, reports, books, patent,..___________________________________
Institution

@Degree Year

_____ ------------------------ @

No. of abstracts, internal report,____

__ __ ------------------------ ® No. of papers accepted.__________
__ __ ------------------------ ® No. of books a.nd patent,,__________

EMPLOYMENT HISTORY:
Previous
Previous
Present
@ Employe:.c...__ _ _ _ _ _ _ _ _ ------------------ - - - - - - - - - Position
@Duties
--------tO-------- ________to_________________to_________
Years
DESIRED POSITION._•- - - - - - - - - - - - - - - - - - - - - - - - (!) Dutie'B-----------------------------------------------------------Available mo. ___ /yr.__ Location_________________________

0

@References

(Name and Institution)

U.S. Citizen 0 Non-U.S. Citizen, Permanent Resident
0 Non-U.S. Citizen, Temporary Resident
@ I plan to attend the Summer Meeting yes 0 no 0

©Citizenship: (check one)

0

Famlly Name

SUMMARY STRIP

Firat Name

Mailing Address

I I I I I I I I I I I I I, I I I I I I I I I, l. . . .rl;. ,.; lT-illr-:rl;.,.;. ;I.......
I 1.. .,. 1......
1T""'T1.I . .,. 1......
1T""'TI . . ,. I. . -1,1I,

Address (cont'd.)

Addreao (cont'd.)

State & Zip Code

@

Specialties

CD.
@
®
. ITJ. I I I I I I I I I I I. ITJ. CD. ITJ. I I I I I I I I I I I.

I I I I I I I I I I I I I I I, I I I I I I I I I I I I I I I I. I I I I I I I I I, [0 [0 [0 [0
@

Career obJectives

[0 [0
@

ITJ OJ CD.

Present duties

11111111111,

l,;~;~=r@ Yr.

Institution

crrrrrrrn. rn/rn.
I':'\

I":\ Available

@

@

@Moat recent employer

MAA Minicourse Preregistration Form, Orono, Maine
August 8-10, 1991
NOTE: This is not an AMS Short Course Form. Please use the Orono, Maine Pregistration/Housing Form to preregister for the AMS
Short Course.
To preregister for MAA Minicourse(s), please complete THIS form and return it with your payment to:
Linda Heineman
Mathematical A1111ociation of America
1529 Eighteenth Street, N.W.
Washington, DC 20036
Telephone: 202-387-5200

(Please print)

Surname

First

Telephone: - - - - - - - - - -

Middle

City

Street address

State

Zip.

• Deadline for MAA Minicourse preregistration: June 6, 1991 (After this date, potential participants are encouraged to call the MAA headquarters at
800-331-1622.)
• Deadline for cancellation in order to receive a 50% refund: August 2, 1991
• Each participant must fill out a separate Minicourse Preregistratior form.
• Enrollment is limited to two Minicourses, subject to availability.
• Please complete the following and send both form and PS¥ment to Linda Heineman at the above address:
I would like to attend

D 1 Minicourse

Please enroll me in MAA Minicourse(s):

D 2 Minicourses
#------and#·------

In order of preference, my alternatives are: # - - - - - - - and # - - - - - - • PAYMENT
Check enclosed:
Credit card type:

$------

D MasterCard D Visa

Credit c a r d # - - - - - - - - - - - - - - - - - - - - - - Expiration d a t e : - - - - - - - - - - - - - -

Your Employing Institution

Signature (as it appears on credit card)

Minicourse Number and Name

Organized by

Fee

1. Julia Sets and the Mandelbrot Set

Robert L. Devaney

$36

2. Integrating Calculus and Physics for Freshmen

Joan R. Hundhausen & F. Richard Yeatts

$36

3. Making Mathematics More Concrete

Agnes Azzolino

$36

4. Teaching Mathematical Modeling

Frank Giordano & Maurice Weir

$36

5. Conceptualizing, Organizing, and Seeking Funding for Teacher
Education Projects

Joan Ferrini-Mundy & Carole La.campagne

$36

6. Symmetry Analysis of Repeated Patterns

Donald Crowe

$36

7. Great Theorems from Mathematical Analysis: 1689-1881

William Dunham

$36

8. Knot Theory for Undergraduates

Stefanos Gialamas

$36

9. Unifying Themes for Discrete Mathematics

Ralph Grimaldi

$36

10. Mathematical Computer Graphics on the HP-28C&S and HP-48SX:
A Means to Arouse Students' Interest in Mathematics

Yves Nievergelt

$36

n

I plan on preregistering for the Orono Mathfest ONLY in order to attend the MAA Minicourse(s) indicated above. It is my understanding that, should

0

I would like to preregister for the free Student Workshop organized by the MAA Committee on Student Chapters.

tlii: course(s) of my choice be filled, full refund of the Mathfest preregistration fee will be made.

Preregistration/Housing Form, Orono, Maine
August 8-10, 1991

Must Be Received in Providence No Later Than June 6, 1991
Please complete this form and return it with your payment to
Mathematics Meetings Service Bureau
P.O. Box 6887, Providence, Rhode Island 02940- Telephone: (401) 455-4143-Telex: 797192
Preregistration/Residence Hall Reserva.tions
Fin a.! Preregistration (no housing)
90% Refund on Residence Ha.ll Pa.cka.ge
50% Refund on Tours/Banquets/Cookout
50% Refund Preregistration Cancellation

DEADLINES:

June 6, 1991
July 11, 1991
July 26, 1991 (no refunds after this date)
July 9, 1991 (no refunds after this date)
August 2, 1991 (no refunds a.fter this date)
. REGISTRATION FEES
Preregistration by ma.il by
July 11, 1991

At Meeting

MATHFEST
Member of AMS, CMS, MAA, PME
Nonmember
Student, Unemplayed, or Emeritus

*

$ 85

$ 111

132
25

172
33

55
25

70
30

AMS SHORT COURSE
Member/Nonmember
Student, Unemployed, Emeritus

*

* See section on "How to Preregister" in the Notices or Focus for definition of "student", "unemplayed", or "emeritus" status.
PREREGISTRATION SECTION: Please check the function(s) for which you a.re preregistering:
(A sepa.ra.te form for MAA Minicourses a.ppea.rs in this issue)
AMS Short Course (August 6-7)
Ma.thfest

0

0

1)

(Please print) Surname

Telephone: - - - - - - - - - -

Middle

First

2)

(E-ma.il address)
(Ma.iling address)
I do not wish my badge and program to be mailed; however, the mailing address for my acknowledgement is given above.

D

3) Badge information: A f f i l i a t i o n - - - - - - - - - - - - - - - - - - - - 4) I am a. student at - - - - - - - - - - - - - - -

0
0

Unemplayed

5) Emeritus member
6) Member of AMS

CMS

0

0

MAA

MR Cla.ssifica.tion # - - - - - - - - - - - - - - - - - - - -

0

0

Nonmember

0

Member of other organizations: AWM

_

11) MAA 25-Yr Member Banquet: _

0

NAMO

9) Residence Hall payment $ - - - - -

8) AMS Short Course fee $ - - - - -

7) Ma.thfest fee $ - - - - 10) Opening Banquet:

PME

tkt(s) @ $15 ea.ch =

$ __

-(staying on campus) tkt(s) @ $9 each=

tkt(s) @ $20 ea.ch =

$ __

_

tkt(s) @ $8 ea.ch =

$ __

_(staying on campus) tkt(s) @ $2 ea.ch =

$ __

(staying on campus) tkt(s) @ $14 ea.ch = $ _ __
$ _ __

12) PME Banquet:

_

13) Lobeter Cookout:

_Lobster tkt(s)@ $23 each=
_ Steak tkt(s)@ $23 each=
_ Vegetarian tkt(s) @ $23 each=
_ Child (10 & under) tkt(s) @ $8 each =

$ __
$ __
$ __
$ __

_(staying on
_(staying on
_(staying on
__(staying on

14) Tours:

_Bangor tkt(s) @ $26 ea.ch =
_ Leonard's Mills tkt(s) @ $15 ea.ch =
_ Moose Watch tkt(s) @ $36 ea.ch =
Wha.le Watch tkt(s) @ $46 each =
-White Water Ra.fting tkt(s) @ $89 each=

$ __
$-$ __
$-S--

__(staying on campus) tkt(s) @ $21 each = S _ __
_(staying on campus) tkt(s) @ $10 each = $ _ __
$ _ __
__Child (under 12) tkt(s) @ $33 each =
$ _ __
__ Child (under 12) tkt(s) @ $40 ea.ch =
$ _ __
__ Child (under 11) tkt(s) @ $43 ea.ch =

campus)
campus)
campus)
campus)

$ _ __
$ _ __
$ _ __
$ _ __

NOTE: May be paid by check payable to AMS (Canadian checks must be

15) TOTAL AMOUNT ENCLOSED FOR 7 through 14 S
ma.rked "U.S. Funds") or VISA or Ma.sterCa.rd credit ca.rds.

Expiration date: - - - - - - -

Ca.rd number:

Credit ca.rd type:

tkt(s)@ $17 ea.ch =
tkt(s)@ $17 ea.ch =
tkt(s) @ $17 each=
tkt(s) @ $3 each =

If this is your credit card, plea.se print your name a.s it a.ppea.rs on the credit ca.rd on the line below a.s well a.s sign your name.
If this is not your credit ca.rd, please print ca.rd holder's name a.s it a.ppea.rs on the credit ca.rd on the line below, and have the ca.rd holder sign:

(Signature)

(Printed name)

Please complete the appropriate sections on the reverse.
For office use only:
Codes:
Dates:

Options:
Hotel Deposit

Dorm:

Hotel:
Room/Boa.rd Pmt

Tota.l Amt. Pa.id:

Specia.l Rema.rks:
$ - - - - - - - - - - room/boa.rd pa.id;

S _ _ _ _ _ _ _ _ _ _ room/boa.rd due

Room type:

HOUSING SECTION:

D
D

Please check here if you will not be steying in one of the hotels, motels, or residence halls being offered through the Service Bureau.

Please check here if you will be staying in one of the hotels/motels being offered through the Service Bureau.

UNIVERSITY HOUSING SECTION:
NOTE: Full prepayment for room and board is required. Please make checks peyable to AMS. Canadian checks must be marked "In U.S. Funds'< VISA
and MasterCard credit cards will also be accepted. Acknowledgements of your residence hall reservations will be sent to address indicated on reverse. The
University will assign ALL rooms. Purchase of room and board package is mandatory, and the price of meals is included in the rates
below. ·Please see items #10-14 for purchasing tickets with special prices for participants residing on campus.
Please circle applicable rates listed below for each day and enter totals in column at far right. Please notice per person rates :vs. family
package rates.
Adults*
(per person)

Youths*
11-18 yrs.
(per person)

1 Adult+
1 Youth
11-18 yrs.

$63.00
single
$33.00 single
double $31.00 double
single
1883.00 single
1863.00
8/6
double $31.00 double
single
$33.00 single
1863.00
8/7
double $31.00 double
single
$33.00 single
$63.00
8/8
double $31.00 double
single
11133.00 single
$63.00
8/9
double $31.00 double
single
$33.00 single
$63.00
8/10
double $31.00 double
$63.00
single
11133.00 single
8/11
double $31.00 double
Total for Residence Hall Package {Please insert this amount in #9 on the reverse)
8/5

$41.00
$37.00
1841.00
$37.00
$41.00
$37.00
$41.00
$37.00
11141.00
$37.00
$41.00
$37.00
$41.00
$37.00

1 Adult+
1 Youth
10 yrs.
& younger
$60.00

2 Adults+
1 Youth 11-18 yrs.
in rollaway

2 Adults+
1 Youth 10 yrs.
& younger
in rollaway

$91.00

$89.00

1860.00

1891.00

1889.00

$60.00

$91.00

$89.00

$60.00

11191.00

$89.00

11160.00

$91.00

11189.00

$60.00

11191.00

11189.00

$60.00

11191.00

$89.00

Enter
total rate
per day

IB

There is no room and board charge for infants in arms.
*There can be a maximum of two adults in a room. There can be a maximum of three people in a room if one of them is a youth.

Special housing requests, handicapped needs, etc.:
I will arrive on { d a t e ) - - - - - - a t - - - - - - a.m.fp.m., and depart on {date) - - - - - - a t - - - - - - a.m.fp.m.

Please list other room occupants, indicating ages of children.
FULL NAME

D
D
D

Please check here if one of the occupants is your spouse

ARRIVAL DATE

DEPARTURE DATE

I am not staying in the residence halls but plan to purchase meals in the Wells Commons Dining Hall.

My child/children will attend the Children's Reception on Wednesday, August 7. Ages:

My child/children will attend the Art Class on Friday, August 9. Ages:

D

its first flowering in the years around 1960 with
the pioneering work of Aronszajn, Calderon,
Gagliardo, Krein, Lions and a few others. Further
development in the 1970s and 1980s included
the solution by the authors of this book of one of
outstanding questions in the theory of the
method, the K-divlsibility problem. This
is the first of three planned books.
II will deal with the complex method,
me Ill will deal with applications.

morphisms, time-varying automata, automata
realizations and relationships between automata
and semigroups. Aimed at those working in
discrete mathematics and computer science,
parts of the book are suitable for use in graduate
courses in computer science, electronics,
telecommunications, and control engineering. It
is assumed that the reader is familiar with the
basic concepts of algebra and graph theory.

Language in Action
on Domination

Categories, Lambdas and Dynamic Logic
by J. van Benthem
(Studies in Logic and the Foundations of
Mathematics, 130)
1991 x + 350 pages
Price: US$ 85.50 I Dfi. 150.00
ISBN 0-444-89000-9

standard domination number
section is concerned with new
domination theme, and the third
with finding classes of
domination number (and
nation-related parameters)
in polynomial time.

computability theory
computer systems,
systems (neural
live organisms
ten years of
in the

This monograph began life as a series of papers
documenting five years of research into the
logical foundations of Categorial Grammar, a
grammatical paradigm which has close
analogies with Lambda Calculus and Type
Theory. The technical theory presented here
stems from the interface between Logic and
Linguistics and, in particular, the theory of
generalized quantification. The book aims to
demonstrate to fellow logicians that the resulting
applied lambda calculus has intrinsic logical
interest. In the final analysis. the idea is not just to
'break the syntactic code' of natural languages
but to understand the cognitive functioning of
the human mind.
Send your orders to:
In the USA and Canada:
Elsevier Science Publishing Co. Inc ..
P.O. Box 882, Madison Square Station,
New York, NY 10159, USA.
Telex: 420643
Fax: (New York) 212-633-3990
In all other countries:
Elsevier Science Publishers.
attn: Marijcke Haccou,
P.O. Box 103, 1000 AC Amsterdam.
The Netherlands.
Telex: 18582 espa nl
Fax: (Amsterdam) 020-5862-616
We accept Access, Eurocard, MasterCard,
American Express. VISA (with signature and expiry
date noted) as well as Bank Draft/Eurocheque/
International Money Order/Postal Cheque/
Official Purchase Order Form.

US$ prices are valid only in the USA and Canada.
In all other countries the Dutch Guilder (Of/.) price is
definitive No postage will be added to prepaid book
orders. Customers in The Netherlands. please add 6"o
BTW. In New York State. please add applicable sales tax.
All prices are subject to change wtthout prior notice.

------------------------------------ _
...

.......... - .. .

Springer for Mathematics
C.H. Clemens, University of Utah, Salt Lake City, Utah
and M.A. Clemens

M. Ledoux, University of Strasbourg; M. Talagrand,
The Ohio State University, Columbus, OH (Eds.)

Geometry for the Classroom

Probability in Banach Spaces

Intended for use in college courses for prospective or inservice secondary school teachers of geometry. Designed
to give teachers broad preparation in the content of elementary geometry as well as closely related topics of a slightly
more advanced nature. The presentation and the modular
format are designed to incorporate a flexible methodology
for the teaching of geometry, one that can be adapted to
different classroom settings. The basic strategy is to develop
the few fundamental concepts of elemental geometry, first
in intuitive form, and then more rigorously. The rest of the
material is then built up out of these concepts through a
combination of exposition and "guided discovery" in the
problem sections. A separate volume including the solutions
to the exercises is also available.
1991/app. 341 pp., 512 Illus./Softcover/$29.80 (tent.)
ISBN 0-387-97564-0

Geometry for the Classroom;
Exercises and Solutions
1991/app.128 pp./Softcover/$19.80 (tent.)
ISBN 0-387-97565-9
P. Dazord, Universite Lyon I, France; A. Weinstein,
University of California at Berkeley, CA (Eds.)

Symplectic Geometry,
Groupoids and Integrable
Systems
Based on lectures given during the meeting of the Seminaire
Sud Rhodanien de Geometrie held at the Mathematical
Sciences Research Institute in Berkeley, May 22-June 2,
1989. The volume covers symplectic geometry, a field
growing in popularity. American and French mathematicians and physicists make up the list of contributors, approximately one-half of the articles are in French.
1991/app. 328 pp., 6 illus./Hardcover/$48.00
ISBN 0-387-97526-8
Marhemarical Sciences Research !nsrirure Puhlicarions.
Volume 20

P. Ribenboim, Queen's University, Kingston, Ontario,
Canada

The Little Book of Big Primes
This abridged version of The Book of Prime Numbers, also
by Ribenboim, presents records concerning prime numbers. The interface between computations and the theory of
prime numbers is explored. It contains an up-to-date
historical presentation of the main problems pertaining to
prime numbers, as well as many fascinating topics, including primality testing. Written in a light and humorous
language, this book is thoroughly accessible to everyone.
1991/app. 304 pp./Softcover/$29.50
ISBN 0-387-97508-X

Isoperimetry and Processes
Presents a complete treatment of the main aspects of
probability in Banach spaces (boundedness and continuity
of random processes, integrability and limit theorems for
vector valued random variables) and of some of their links
to geometry of Banach spaces. Features include the systematic use of isoperimetry and related concentration of measure phenomena (to study integrability and limit theorems
for vector valued random variable), and recent abstract
random process techniques (entropy and majorizing measures). Examples of these probabilistic ideas to classical
Banach space theory complete this exposition.
1991/app. 490 pp., 1 illus./Hardcover/$129.00
ISBN 0-387-52013-9
Ergebnisse der Marhemarik und ihrer Gren~gehiere.
Volume 23

H.L. Cycon, Technische Universitat Berlin, FRG;
R.G. Froese, University of British Columbia,
Vancouver, Canada; W. Kirsch, Universitat Bochum,
FRG; B. Simon, California Institute of Technology,
Pasadena, CA

Schrodinger Operators
with Application to Quantum
Mechanics and Global Geometry
Written for both graduate students and researchers, this
monograph summarizes and synthesizes the theory of
Schrodinger operators emphasizing the progress made in
the last decade by Lieb, Enss, Witten and others. Besides
general properties, the book covers multi particle quantum
mechanics including bound states of Coulomb systems and
scattering theory, quantum mechanics in constant electric
and magnetic fields. Schrodinger operator methods in differential geometry to prove the Morse inequalities and the
index theorem.
1987/319 pp., 2 illus./Softcover/$23.00
ISBN 0-387-16758-7
Texts and Monographs in Physics

Order Today!
Three Easy Ways to Order:
• Call: Toll-Free 1-800-SPRINGE(R):
1-800-777-4643. In NJ call201-348-4033
(8:30AM-4:30PM EST).
Your reference number is S794.
• Write: Send payment plus $2.50 for postage and
handling to: Springer-Verlag New York, Inc.,
P.O. Box 2485, Attn: Order Fulfillment- Dept. S794,
Secaucus, NJ 07096-2491.
• Visit: Your local technical bookstore.
Instructors: Call or Wrire for informarion on rexthook
examination copies!

®Springer-Verlag
New York

Berlin

Heidelberg

Vienna

London

Paris

Tokyo

Hong Kong

Barcelona

